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Abstract

Objective: The purpose of the study was to examine the blood lipid profile in children with beta-Thalassemia
major, and to determine the factors that affect it.

Material and Method: Files of eighty-five patients between the ages of five and fifteen with beta-Thalassemia
major who were receiving regular chelation therapy followed by from paediatric policlinic of our hospital were examined
retrospectively. Blood lipid profiles of fifty-five healthy children were taken for use as the control group. A total of 117
children were enrolled and examined in the study.

Findings: Hb and Hct values of the group with Beta-Thalassemia major were significantly lower than the control
group (p<0.005). Ferritin values in the group with Beta-Thalassemia major were found to be significantly higher than in
the control group (p<0.005). Cholesterol, HDL-cholesterol, LDL-cholesterol levels were found to be significantly lower
in patients with Beta-Thalassemia major than in the control group (p<0.001), while the triglyceride level was found to
be higher (p<0.001).

Result: We determined a positive correlation between triglyceride and serum ferritin levels. It may indicate

excessive iron loading, and changes in blood lipid values in patients with Beta-Thalassemia major.
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Introduction

Thalassemia is an inherited blood disease characterized by
inadequate production of haemoglobin globin subunits, ineffective
hematopoiesis, and increased hemolysis [1,2]. Thalassemia is seen as
the most frequent monogenic disease in the world. Approximately 5%
(270 million) of the world’s population are thalassemic and abnormal
haemoglobin carriers. The frequency has increased especially in
Mediterranean countries, the Middle East, the Far East, and also in
Europe and America due to migration [3]. Carrying thalassemia is
observed very frequently in Cukurova, the Mediterranean coast, and
the Aegean and Marmara regions in our country. The frequency of
carriers of beta-Thalassemia in the healthy Turkish population is 2.1%.
There are approximately 1.4 million carriers and about 4.500 patients
in Turkey. Between 1995 and-2000, the Ministry of Health and the
National Hemoglobinopathy Council collected screening studies
performed by 16 centers in Marmara, Aegean, and the Mediterranean
regions, and reported the frequency as 4.3% [4].

Infections such as HBV, HCV, and HIV can be observed through
frequent transfusions in children with Beta-Thalassemia major (B-
TM) [5,6]. Various endocrine, cardiac, and hepatic diseases may occur
depending, on excessive iron-loading [7]. The production of free
radicals associated with excessive iron-loading is increased in these
patients [8]. In recent years, the relationship between the increase
in blood lipid levels and atherosclerotic diseases was shown in the
performed researches [9-11]. Blood lipid levels were decreased much
less in children with Beta-Thalassemia major [8].

This study is very important in terms of the examination of the
blood lipid profile in children with thalassemia major in our country,
which is a Mediterranean country.

Material and Methods

The files of eighty-five patients (44 males’ and-41 females) between
the ages of five and fifteen with beta-Thalassemia major who were
receiving regular chelation therapy followed from paediatric policlinic
of Mustafa Kemal University, Faculty of Medicine, were examined

retrospectively. Sixty-two patients (35 males’ and-27 females) whose
lipid profile was measured in his or her file were enrolled in the study.
Blood lipid profiles of 55 healthy children (30 males’ and-25 females)
were taken as the control group. A total of 117 children were enrolled
in the study and examined. Samples of the blood lipid levels of
children were routinely taken on an empty stomach in the morning.
HBV, HCV, and HIV results were negative when all of the case files
were examined. Chelation therapy has been applied to all children
with Beta-Thalassemia major between one and three times per a week
(Desferrioxamine, subcutaneous infusion, 2 to 2.5 g). Cholesterol,
triglyceride, LDL, and HDL-cholesterol values as the level of blood
lipid were measured by using “Olympus System Reagent” kits.

Average values and standard deviations of results were calculated.
ANOVA and student t tests were used to compare both groups and
p<0.001 values were regarded as statistically significant.

Findings

In Table 1, Hb, Hct, and ferritin values of the test and control
groups are displayed. Hb and Hct values of the group with Beta-
Thalassemia major were significantly lower than those of the control
group (p<0.005). Ferritin values in the group with Beta-Thalassemia
major were found as 2372 + 1455 in males, and 2286 + 1614 in females.
Ferritin values in the control group were 52 + 26 in males, and 50 + 25
in females. Ferritin values in the group with B-TM were found to be
significantly higher than those of the control group (p< 0.005).
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patients (n:85) control (n:55)
male (n:44) females(n:41) males(n:30) females (n:25) P
Hemoglobin (g/dl) 8824 91+26 11.7+0.6 12.0+0.8 <0.0°5*
Hematocrite (%) 28.0+£25 29.0+3.7 36+3.2 38+3.6 <0.005
Ferritin(u/gl) 2286 + 1614 2372 + 1455 52426 50425 <0.005

* p< 0.005 statistically significant

Table 1: Hb, Hct and ferritin values in patients with Beta-Thalassemia major.

cholesterol Triglyceride HDL-cholesterol LDL-cholesterol
(mgdl) (mg/di) (mg/di) (mg/di) VLDL (mg/dl)
control groups (n:55) 156.1+27.6 71.7£20.4 47.447.8 105.4+27.2 16.046.9
patients groups (n:85) 118.2+32.0 135.7+44.5 24.0+5.3 62.2+24.6 27.7+8.5

Table 2: Serum lipid levels of patients with Beta-Thalassemia major and the control group.

As seen in Table 2, cholesterol, HDL-cholesterol, and LDL-
cholesterol levels in patients with B-TM were found to be significantly
lower than those of the control group (p<0.001), while the triglyceride
levels were found to be higher (p<0.001). The average total cholesterol
values were measured in the group with B-TM and the control group
as 118.2 + 32.0 mg/dl, 156.1 + 27.6 mg/dl (p<0.001), respectively; the
average triglyceride values as 135.7 = 44.5 mg/dl, 71.7 + 20.4 mg/dl
(p<0.001), respectively; the HDL-cholesterol values as 24.0 + 5.3 mg/
dl, 47.4 + 7.8 mg/dl (p<0.001), respectively. Average LDL and VLDL
values were found as 62.2 + 24.6 mg/dl, 105.4 + 27.2 mg/dl (p<0.001);
27.7 £ 8.5 mg/dl, 16.0 + 6.9 mg/dl (p<0.001), respectively.

Discussion

Serum lipid values vary in patients with Beta-Thalassemia major.
In our particular study, we revealed blood lipid levels of children with
B-TM in Turkey. There have previously been very few studies in the
literature on this subject [12-18].

In performed studies, cholesterol, HDL-cholesterol, and LDL-
cholesterol levels were found to be lower than those of healthy
individuals [12-16]. The decrease in total cholesterol, HDL-cholesterol,
and LDL-cholesterol levels in our study conform to these results.
Whereas the triglyceride level does not exhibit significance in some
studies performed in patients with B-TM (13-15), it was determined
to be high in some studies [12,16-18] The data we have obtained are
consistent with the study in direction in that triglyceride levels are
higher compared those of healthy individuals. Different results were
obtained in studies in terms of explaining the serum lipid changes
observed in patients with B-TM. Liver damage [14]. Low activity of
hepatic and extrahepatic lipase enzymes, [15] and the quick cleaning
of modified HDL and LDL (richer than triglyceride, poor, cholesterol
ester) by activated monocytes and macrophages were held responsible.
There are many factors for these blood lipid changes in children with
B-TM such as excessive iron loading (high ferritin values), liver damage
(deterioration of the ratio between AST and ALT) and hormonal
disorders [13-16].

Some studies have suggested that low blood cholesterol values may
occur as a result of an increase of erythropoiesis in patients with B-TM
and increase of LDL uptake by macrophages and histiocytes that exist
in reticuloendothelial system (RES) [19,20]. A study demonstrated that
total phospholipids and its functions also decrease with the decrease
of total cholesterol [21]. In the same study it was shown that the
levels of serum lipid multiple unsaturated fatty acids decreased [21].
Those changes appear as a result of excessive iron-loading and liver
damage [21]. Serum total cholesterol level has been found to be low,
in accordance with the study we performed in patients with B-TM.
However, our obtained results are not sufficient to clarify the subject.

We determined a positive correlation between triglyceride and

serum ferritin levels in our study. This also suggest us that it may be
effective on blood lipid values as a result of excessive iron-loading
due to excessive iron-loading, and decrease the efficacy of chelation
therapy or its inadequately application. These results may support the
hypothesis that both serum iron and serum triglyceride play role in
LDL-C oxidation pathogenesis.

References

1.

Weatherall DJ, Clegg JB (2001) Editors; Historical perspectives: The
Thalassemia syndromes 4th ed, Oxford: Blackwell Scientific, UK 1-55.

Lanzkowsky P, Atlas M (2005) Hemolytic Anemia; Thalassemias. Manual of
Pediatric Hematology and Oncology 4th ed, New York 181-191.

De Baun MR, Vinchinsky E (2007) Thalassemias. Nelson Textbook of
Pediatrics 18 th ed, 2033-2037.

Canatan D, Kose MR, Ustundag M, Haznedaroglu D, Ozbas S (2006)
Hemoglobinopathy control program in Turkey. Community Genet 9: 124-126.

Cunningham MJ, Macklin EA, Neufeld EJ, Cohen AR, Thalassemia Clinical
Research Network (2004) Complications of beta-thalassemia major in North
America. Blood 104: 34-39.

Chen AC, Peng CT, Wu SF (2006) Effect of deferiprone on liver iron overload
and fibrosis in hepatitis-C-virus-infected thalassemia. Hemoglobin 30: 209-214.

Ferrara M, Matarese SM, Borrelli B (2004) Cardiac involvement in beta-
thalassemia major and beta-thalassemia intermedia. Hemoglobin 28: 123-129.

Canatan D, Ibrahim A, Oguz N (2001) Serum lipid levels in patients with
thalassemia major. Suleyman Demirel Universitesi Medical Faculty Journal 8:
4-5.

Gotto AM (1994) Lipid and lipoprotein disorders. In: Pearson TA, Criqui MH,
Luepker RV, Oberman A, Wilson M, editor. Primer in Preventive Cardiology.
Dallas, Tex: American Heart Association 107-129.

.Ginsberg HN (1994) Lipoprotein metabolism and its relationship to

atherosclerosis. Med Clin North Am 78: 1-20.

. Daniels SR, Greer FR, Committee on Nutrition (2008) Lipid Screening and

Cardiovascular Health in Childhood. Pediatrics 122: 198-208.

. Maioli M, Vigna GB, Tonolo G, Brizzi P, Ciccarese M, et al. (1997) Plasma

lipoprotein composition, apolipoprotein (a) concentration and isoforms in beta-
thalassemia. Atherosclerosis 131: 127-133.

. Goldfarb AW, Rachmilewitz EA, Eisenberg S (1991) Abnormal low and high

density lipoproteins in homozygous beta thalassemia. Br J Haematol 79: 481-
486.

. Maioli M, Cuccuru GB, Pronzetti P (1984) Plasma lipids and lipoproteins pattern

in beta-thalassemia major. Acta Haematol 71: 106-110.

. Cherchi GM, Boggi MA, Coinu R (1983) Post-heparin lipase activity in beta-

thalassemia major: prelimineryt data. Boll Soc Ital Biol Sper 59: 1739-1743.

. Papanastasiou A, Siorokou T, Haliotis FA (1996) Beta-Thalassemia and factors

affecting the metabolism of lipids and lipoproteins. Haematologia (Budap) 27:
143-153.

Pediat Therapeut
ISSN: 2161-0665 Pediatrics, an open access journal

Volume 2 « Issue 5 + 1000130


http://books.google.co.in/books?hl=en&lr=&id=n3c3SfCGld8C&oi=fnd&pg=PP2&dq=Hemolytic+Anemia%3B+Thalassemias.+Manual+of+Pediatric+Hematology+and+Oncology+&ots=s7ZO5_-dP6&sig=d3CeWEPxXfIVb-tj6ssm8S_9_yg#v=onepage&q=Hemolytic Anemia%3B Thalassemias. Man
http://books.google.co.in/books?hl=en&lr=&id=n3c3SfCGld8C&oi=fnd&pg=PP2&dq=Hemolytic+Anemia%3B+Thalassemias.+Manual+of+Pediatric+Hematology+and+Oncology+&ots=s7ZO5_-dP6&sig=d3CeWEPxXfIVb-tj6ssm8S_9_yg#v=onepage&q=Hemolytic Anemia%3B Thalassemias. Man
http://www.medbook.com.pl/attachments/30001.doc
http://www.medbook.com.pl/attachments/30001.doc
http://www.ncbi.nlm.nih.gov/pubmed/16612063
http://www.ncbi.nlm.nih.gov/pubmed/16612063
http://www.ncbi.nlm.nih.gov/pubmed/14988152
http://www.ncbi.nlm.nih.gov/pubmed/14988152
http://www.ncbi.nlm.nih.gov/pubmed/14988152
http://www.ncbi.nlm.nih.gov/pubmed/16798645
http://www.ncbi.nlm.nih.gov/pubmed/16798645
http://www.ncbi.nlm.nih.gov/pubmed/15182054
http://www.ncbi.nlm.nih.gov/pubmed/15182054
http://www.ncbi.nlm.nih.gov/pubmed/18596007
http://www.ncbi.nlm.nih.gov/pubmed/18596007
http://www.ncbi.nlm.nih.gov/pubmed/9180253
http://www.ncbi.nlm.nih.gov/pubmed/9180253
http://www.ncbi.nlm.nih.gov/pubmed/9180253
http://www.ncbi.nlm.nih.gov/pubmed/1751376
http://www.ncbi.nlm.nih.gov/pubmed/1751376
http://www.ncbi.nlm.nih.gov/pubmed/1751376
http://www.ncbi.nlm.nih.gov/pubmed/6421047
http://www.ncbi.nlm.nih.gov/pubmed/6421047
http://www.ncbi.nlm.nih.gov/pubmed/6667316
http://www.ncbi.nlm.nih.gov/pubmed/6667316
http://www.ncbi.nlm.nih.gov/pubmed/14653451
http://www.ncbi.nlm.nih.gov/pubmed/14653451
http://www.ncbi.nlm.nih.gov/pubmed/14653451

Citation: Arica V, Arica S, Ozer C, Cevik M (2012) Serum Lipid Values in Children with Beta Thalassemia Major. Pediat Therapeut 2:130.
doi:10.4172/2161-0665.1000130

Page 3 of 3

17.a D, Pogana J (2002) Mosby’s Manual of Diagnostic and Laboratory Tests, 2nd 21. Giardini O, Murgia F, Martino F, Mannarino O, Corrado G, et al. (2004) Serum

ed, Mosby, Inc. lipid pattern in beta-thalassemia. Acta Haematol 60: 100-107.

18. Flavio A (2005) Alterations of the lipid profile in anemia, Bras Hematol Hemoter, 22. Low LC (2005) Growth of children with R-thalassemia major. Indian J Pediatr
27: 386-394. 72: 159-164.

19. Maioli M, Vigna GB, Tonolo G, Brizzi P, Ciccarese M, et al. (1997) Plasma 23. Chrysohoou C, Panagiotakos DB, Pitsavos C, Kosma K, Barbetseas J, et
lipoprotein composition, apolipoprotein (a) concentration and isoforms in beta- al. (2004) Distribution of serum lipids and lipoproteins in patients with beta
thalassemia. Atherosclerosis 131: 127-133. thalassemia major; an epidemiological study in young adults from Greece.

. . . . . " Lipids Health Dis 3: 3.
20. Maioli M, Pettinato S, Cherchi GM, Giraudi D, Pacifico A, et al. (1989) Plasma

lipids in beta-thalassemia minor. Atherosclerosis 75: 245-248.

Pediat Therapeut
ISSN: 2161-0665 Pediatrics, an open access journal

Volume 2 + Issue 5 + 1000130


http://www.ncbi.nlm.nih.gov/pubmed/9180253
http://www.ncbi.nlm.nih.gov/pubmed/9180253
http://www.ncbi.nlm.nih.gov/pubmed/9180253
http://www.ncbi.nlm.nih.gov/pubmed/2712866
http://www.ncbi.nlm.nih.gov/pubmed/2712866
http://www.ncbi.nlm.nih.gov/pubmed/98949
http://www.ncbi.nlm.nih.gov/pubmed/98949
http://www.ncbi.nlm.nih.gov/pubmed/15758540
http://www.ncbi.nlm.nih.gov/pubmed/15758540
http://www.ncbi.nlm.nih.gov/pubmed/15023232
http://www.ncbi.nlm.nih.gov/pubmed/15023232
http://www.ncbi.nlm.nih.gov/pubmed/15023232
http://www.ncbi.nlm.nih.gov/pubmed/15023232

	Title

	Corresponding author
	Abstract
	Keywords

	Introduction
	Material and Methods
	Findings
	Discussion
	Table 1
	Table 2
	References



