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INTRODUCTION 

Sickle-cell disease (SCD) is a wide-spread inherited 

hemoglobinopathy that is due to a point mutation in the 

globin chain.
[1]

 The glutamic acid is replaced with valine; 

in position six on the β-chains of hemoglobin (Hb).
[2,1]

 

Sickle cell denotes all genotypes containing at least one 

sickle gene
[3,4]

, it is found at a low frequency in all 

populations, the highest prevalence occurring in people 

of African and African-Caribbean origin
3
. The 

prevalence of SCD is very high in some areas like central 

Africa, Mediterranean region, Eastern countries and in 

certain part of India.
[5,6]

 In Africa; more than 200,000 

infants are born yearly with SCD.
[7]

 The genotypes of 

HbSS, AS (HbAS) and (HbSS); were most common 

among the western Sudanese tribes, HbSS was present in 

1% of Sudanese subjects.
[8]

 In Nigeria, HbSS and HbSc 

(a milder-variant) are the main forms of SCD.
[9]

 The 

sickle cell disease is the commonest monogenic disorder 

in India, affects all the major organs of the body.
[10]

 SCD 

is now the most common serious genetic condition in 

England, affecting more than 1 in 2,000 live births.
[3]

 

Hemoglobin (S) occurs in high frequency in areas 

endemic with plasmodium falciparum including those 

from Africa, India, the Mediterranean area and Saudi 

Arabia.
[11]

 SCD causes a wide spectrum of clinical 

manifestations including hemolysis and anemia.
[1]

 Sickle 

cell disease is a significant cause of morbidity and 

mortality among black individuals and descendant of 

Africans.
[12,6]

 The problems in sickle cell disease 

typically begin around 5 to 6 months of age.
[13]

 In sickle 

cell anemia; the red blood cells change from their usual 

biconcave shape to sickle shape, and become stiff rather 

than soft and flexible.
[14]

 Patients with sickle cell disease 

have high frequency of hypocholesterolaemia.
[15]

 Less 

degree of hemolysis is associated with an insignificant 

reduction in plasma lipids and lipoproteins.
[10]

 In SCD 

patients’ total cholesterol, high-density lipoprotein-

cholesterol (HDL-C), and low-density lipoprotein-

cholesterol (LDL-C) were significantly decreased.
[16,17]

 

While; serum triglyceride levels are significantly 
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ABSTRACT 

Sickle cell disease (SCD) is the most common serious genetic disorder in Sudan; which characterized by red cells 

rigidity and abnormal viscoelasticity of cell membrane, that affect the plasma lipid profile. The aim of this study 

was to evaluate lipid profile in children with HbSS in Gaafer Ibn Oof children’s Hospital in Khartoum, Sudan. This 

case control study was done in 100 children; 50 of them were with sickle cell disease (HbSS) and another 50 were 

healthy children (HbAA), who were age and sex matched; served as control. The mean age of the children with 

SCD was (7.6±4.27years), versus (7.15±4.19 years) in control subjects. After overnight fasting; serum lipid profile 

was done using automated chemical analyzer. The mean triglycerides in SCD group was (151.6±5.6 mg/dl), versus 

(124.3±4.0 mg/dl); with P value (0.001), total cholesterol was (102.9±5.0mg/dl), versus (140.8±4.6mg/dl); with P 

value (0.000), HDL was (25.2±1.3mg/dl), versus (35.1±1.6 mg/dl); P value (0.000), LDL was (46.8±3.9 mg/dl), 

versus (54.6±1.5 mg/dl), VLDL was (30.3±1.3mg/dl) versus (24.9±0.8mg/dl) and atherogenic index was 

(1.21±0.55) versus (1.15±0.42); respectively. In SCD group; serum triglycerides significantly increased; while total 

cholesterol and high density lipoproteins significantly decreased. Conclusion: hypertriglyceridemia is predominant 

in Sudanese children with sickle cell disease; while total cholesterol and high density lipoproteins significantly 

reduce; these lipid abnormalities could represent a cardiovascular risk factor for the children with sickle cell 

disease.   
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elevated.
[16]

 Sickle cell anemia is associated with 

defective lipid homeostasis.
[17]

 The pathophysiology of 

the hypocholesterolemia remains obscure; although 

several mechanisms described; the intense erythropoiesis 

causes increase cholesterol utilization.
[18]

 Cardiovascular 

risk as indicated by atherogenic index is higher in SCD 

patients.
[15]

 Earlier researchers believed that, lipid profile 

in patients with sickle cell anemia poses an uncertain 

threat for coronary vascular disease.
[10]

  

 

Lipid metabolism may be altered in sickle cell disease 

patients; hence present study was carried out to compare 

the serum lipid profile in sickle cell disease children 

(HbSS) compared with normal children (HbAA). 

 

PATIENTS AND METHODS 

The aim of this case control study was to evaluate lipid 

profile in children with HbSS (homozygous) attending 

Gaafer Ibn Oof children’s hospital in Khartoum, Sudan, 

for routine follow up. These children were diagnosed 

with HbSS, clinically assessed by a physician. Fully 

hematological analysis were performed for them and 

confirmed with hemoglobin electrophoresis. This study 

included 50 (HbSS) children who had not received blood 

transfusion in the last three months. Another 50 age and 

sex matched normal children with (HbAA) were served 

as control. After overnight fasting; 5 milliliters of venous 

blood were collected from each subject in a plain 

container in sterile conditions. Serum was separated after 

centrifugation at 3000 RPM for 10 minutes, and then 

stored at -20°C; till the time of biochemical analysis 

using automated chemical analyzer (Mindray-BS380). 

Total cholesterol, triglycerides (TG), low density 

lipoprotein (LDL) and high density lipoprotein (HDL) 

were measured parallel with control samples from 

Biosystem Company (Spain). Very low density 

lipoproteins (VLDL) was calculated using Friedewald 

formula (VLDL=TG/5).  Serum atherogenic index was 

calculated by; log (TG/HDL-C). 

 

ETHEICAL CONSIDERATIONS  
Ethical approval for the study was obtained from ethical 

committee from National Ribat University and Federal 

Ministry of Health. Informed consents were taken from 

all the children participated in the study and from their 

parents. The study was done in the period from January 

2014 to February 2015; in Gaafer Ibn Oof Children’s 

Hospital, and National Ribat University, Khartoum, 

Sudan. The precision and accuracy of all methods used 

in this study were checked by commercially prepared 

control sera obtained from Biosystem- Spain. 

 

STATISTICAL ANALYSIS 

Data was analyzed by IBM, SPSS version 20.The results 

were expressed as mean ± standard deviation and student 

T test was used to calculate the level of significance. P 

value ≤ 0.05 was considered significance. 

 

RESULTS 

This study revealed that; the mean age of the children 

with sickle cell disease was (7.6±4.27years), versus 

(7.15±4.19 years) in control subjects. In the study group 

23(46%) were males, and 27(54%) were females; while 

in control group 24(48%) were males and 26(52%) were 

female. The mean serum triglycerides level in the 

schoolchildren with sickle cell disease was 

(151.6±5.6mg/dl), versus (124.3±4.0mg/dl) in the 

healthy children,  with significant difference; P value 

(0.001), serum total cholesterol was (102.9±5.0mg/dl), 

versus (140.8±4.6mg/dl) in healthy control group,  with 

significant difference; P value (0.000), serum HDL was 

(25.2±1.3mg/dl), versus (35.1±1.6mg/dl) in the normal 

children, with significant difference; P value (0.000), 

serum LDL was (46.8±3.9mg/dl), versus 

(54.6±1.5mg/dl) in the healthy children with 

insignificant difference and serum VLDL was 

(30.3±1.3mg/dl) versus (24.9±0.8mg/dl) in the control 

group. Atherogenic index in the sickle cell disease group 

was (1.21±0.55) versus (1.15±0.42) in the healthy 

children.  

 

Table (1) Descriptive table of the gender distribution in the children with sickle cell disease and their control 

Subjects Males Females Total 

Sickle cell disease 

patients 
23(46%) 27(54%) 50 

Controls 24 (48%) 26(52%) 50 

Total 47 52 100 

 

Table: (2). Comparative study of lipid profile of the children with sickle cell disease and their control group 

Items 
Patients (No=50) 

(mean±std) 

Control (No=50) 

(mean±std) 

P 

value 

Age (years) 7.6±4.27 7.15.0±4.19  

Triglyceride (mg/dl) 151.6±5.6 124.3±4.0 0.001 

Cholesterol (mg/dl) 102.9±5.0 140.8±4.6 0.000 

HDL (mg/dl) 25.2±1.3 35.1±1.6 0.000 

LDL (mg/dl) 46.8±3.9 54.6±1.5  

VLDL(mg/dl) 30.3±1.3 24.9±0.8  

Atherogenic index 

(TC/HDL ratio ) 
1.21±0.55 1.15±0.42  
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DISCUSION 

The common sickle cell syndromes result when the gene 

for sickle hemoglobin is inherited from both parents. 

Sudan as one of central Africa countries experiences 

high rate of sickle cell disease; especially in western 

Sudan. The disease is mainly distributed in nomads with 

low medical services. The increase in red blood cells 

destruction and sickling of erythrocytes that occurs with 

sickle cells disease leads to a chronic hemolytic anemia, 

which may potentially result in alterations of many 

metabolites as mentioned earlier by Myfanwy et al 

(1998)
[19]

; as well as other clinical problems including 

fever and acidosis of the blood.
[11]

 In the present study 

serum triglycerides levels significantly elevate in the 

children with sickle cell disease, this finding is consistent 

with that previously reported by Suzana et al, (2010)
[16]

 

and Mokondjimobe and group (2012).
[23]

 

Hypertriglyceridemia can be a risk factor for coronary 

artery disease as recorded by Gotto (1998)
[21]

; because it 

is known that hypertriglyceridemia correlates 

significantly with markers of hemolysis like; lactate 

dehydrogenase, arginase, endothelial activation, soluble 

vascular cell adhesion molecule-1, and amino-terminal 

brain natriuretic peptide; as concluded by Suzana et al, 

(2010).
[16]

  The abnormal viscoelastic properties of 

oxygenated sickled cells; irreversibly corelate to 

abnormal property of the red cell membrane which affect 

the plasma lipid profile  as mentioned by Nnodim et al 

(2012).
[14]

 In this research serum cholesterol significantly 

decreases in Sudanese children with sickle cell disease; 

this finding is in agreement with that reported in Senegal 

by Diatta et al (2014)
[20]

, and in Iran by Rahimi et al 

(2006)
[22]

, and in other places like; Suzana and group in 

(2010)
[16]

, Kehinde et al (2014)
[17]

 and Mokondjimobe et 

al (2012).
[23]

 The hemolytic stress leads to increase of 

erythropoiesis which in turn associated with reduction in 

plasma lipids and lipoproteins as recorded by Saket et al 

(2013).
[10]

 High density lipoprotein or the good 

cholesterol also significantly reduced in children with 

sickle cell anemia, this conclusion is consistent with that 

reported in Senegal by Diatta et al (2014).
[20]

 In the 

present study the serum astherogenic index or (TC/HDL) 

ratio; increases among the children with sickle cell 

anemia, when compared to normal healthy children, the 

increase of this index is one of cardiovascular diseases 

predictors. In sickle cell disease alteration in the lipid 

metabolism becomes pronounced; especially in vaso-

occlusive crisis as reported by Kehinde et al (2014).
[17]

 

The pathophysiology of the hypocholesterolemia remains 

obscure, although several mechanisms have been 

proposed
[18]

; such as intense erythropoiesis that causing 

increased cholesterol utilization, increased cholesterol 

uptake by the reticuloendothelial system, liver injury 

secondary to iron overload and plasma dilution due to 

anemia as suggested by Kehinde et al; (2014).
[17] 

and 

Shalev et al (2007).
[18]

 In general sickle cell disease is a 

wide-spread inherited hemoglobinopathy disease 

associated with many clinical and health manifestations 

including cardiovascular risk in early age of life. 

 

CONCLUSION 

In Sudanese children with sickle cell disease; serum 

triglycerides significantly increase, while cholesterol and 

high density lipoproteins significantly decrease; these 

lipid abnormalities could represent a cardiovascular risk 

for sickle cell disease patients. Longitudinal studies in 

large populations are suggested to provide 

pathophysiological basis of lipid and lipoproteins 

disorders in sickle cell disease. 

 

ACKNOWLEDGEMENTS  
The authors would like to thank all the staff of Gaafer 

Ibn Oof children’s hospital in Khartoum –Sudan for their 

great support. 

 

REFERENCES  

1. Shaker AM, Al-Momen AK, Al Sayegh F, Jaouni 

SK, Nasrullah ZA, Al Saeed H, Alabdullatif A, Al 

Sayegh M, Al Zahrani M, Higazi M, Al Mohamadi 

A, Alsulaiman A, Omer A, Al Kindi S, Tarawa A, 

Alothman F, Qari MH. Management of painful 

vaso-occlusive crisis of sickle-cell anemia: 

Consensus opinion. Clinical and Applied 

Thrombosis/Hemostasis, 2009; 1-11. 

2. Ingram VM. Gene mutations in human 

haemoglobin: the chemical difference between 

normal and sickle cell haemoglobin. Nature, 1957; 

180: 326–328. 

3. NHS (2010).  Screening programmes. Sickle cell 

and thalassaemia; Sickle cell disease in childhood 

standards and guidelines for clinical care, 2nd 

edition, 2010. (www.nhs.uk) 

4. Joanne T, Cornelis LH, John MO, Mary P, Renzo G, 

Piero G, Michael A, Barbara DS, Shirley H, 

Alison M. EMQN best practice guidelines for 

molecular and haematology methods for carrier 

identification and prenatal diagnosis of the 

haemoglobinopathies. European Journal of Human 

Genetics, (2015); 23: 426–437.  

5. Behera S, Dixit S, Bulliyya G, Kar SK. Vitamin A 

status and haematological values in sickle cell 

disorders. Indian Journal of med. Sci., 2012; 66: 

169-174. 

6. John KN, Meludu S, Dioka CE, Christian EO, 

Augustine I, Chidiadi A. Trace elements deficiency 

in patients with homozygous sickle cell disease. 

British Journal of Medicine & Medical Research, 

2014; 4(21): 3878-3883. 

7. Makani J, Williams TN. Sickle cell disease in 

Africa: Burden and research priorities. Ann. Trop. 

Med. Parasitol,, 2007; (101): 3-14. 

8. Abozer YE, Babiker AM, Alan JC, Gavin K, Jeremy 

M. Tribal distribution of haemoglobinopathies in a 

Sudanese patient population. Journal of Medical 

Laboratory and Diagnosis, 2011; 2(4): 31-37. 

9. Akinkugbe OO. Sickle cell disease. In: Non 

communicable disease in Nigeria. Akinkugbe OO, 

ed. 1sted, Federal ministry of Health, Lagos, 1992; 

45-52. 



Tayrab et al.                                                                   European Journal of Pharmaceutical and Medical Research 

 

www.ejpmr.com 

 

60 

10. Saket A, Tikariha BP, Khodiar PK. Serum lipid 

profile in sickle cell disease patients in Raipur 

District, Chhattisgarh. International Journal of Basic 

and Applied Physiology. IJBAP, 2013; 2(1): 132-

135. 

11. Georgia Newborn Screening Manual for Metabolic 

Diseases & Hemoglobinopathies. A Practitioner’s 

Guide. Georgia Department of Human Resources 

Division of Public Health Family Health Branch, 

1998; 49-50.  

12. Ibe EO, Ezeoke AC, Emeodi I, Akubugwo EI, 

Elekwa E, Ugonabo MC, Ugbajah WC. Electrolyte 

profile and prevalent causes of sickle cell crisis in 

Enugu Nigeria. Afr. J. Bio Res., 2009; 3(11): 370-

374. 

13. NHLBI (National Heart, Lung, and Blood Institute). 

What is Sickle Cell Disease? Retrieved, 2016. 

(www.nhlbi.nih.gov) 

14. Nnodim JK, Opara AU, Nwanjo HU, Ibeaja OA. 

Plasma lipid profile in sickle cell disease patients in 

Owerri, Nigeria. Pakistan Journal of Nutrition, 2012; 

11(1): 64-65. 

15. Abiodun E, Aliyu A, Patrick U, Musa MB. Lipid 

profile in sickle cell disease patients with chronic 

kidney disease. Sahel Medical Journal, 2010; 13(1): 

20-23.   

16. Suzana Z,
 
Lita F,

 
Mariana H,

 
Darlene A,

 
Alan TR,

 

James GT,  Gregory JK. Lipid levels in sickle-cell 

disease associated with hemolytic severity, vascular 

dysfunction and pulmonary hypertension. Br J 

Haematol, 2010; 149(3): 436–445.  

17. Kehinde SA, Christiana OA, Sheu KR, Foluke 

AF, John AO,  Adedeji DR. Defective lipid 

metabolism in sickle cell anaemia subjects in vaso-

occlusive crisis. Niger Med J, 2014; 55(5): 428–431. 

18. Shalev H, Kapelushnik J, Moser A, Knobler H, 

Tamary H. Hypocholesterolemia in chronic anemias 

with increased erythropoietic activity. Am J 

Hematol, 2007; 82: 199–202.  

19. Myfanwy JB, Maciej SB, Ernest AT, Benjamin BP, 

Richard EG, Paul JF. Alterations in basal nutrient 

metabolism increase resting energy expenditure in 

sickle cell disease. The American Physiological 

Society, 1998; E357-E364. 

20. Diatta A, Cissé F, Guèye TF, Diallo F, Touré FO, 

Sarr GN, Lopez SP, Sall ND, Touré M. Serum lipids 

and oxidized low density lipoprotein levels in sickle 

cell disease: Assessment and pathobiological 

significance. African Journal of Biochemistry 

Research, 2014; 8(2): 39-42. 

21. Gotto, A.M, Jr. Triglyceride as a risk factor for 

coronary artery disease. Am. J. Cardiol, 1998; 

82(9A):22Q-25Q.  

22. Rahimi Z, Merat A, Hagheshenas M, Madani H, 

Rezaei M, Nagel RL. Plasma lipids in Iranians with 

sickle cell disease: hypocholesterolemia in sickle 

cell anemia and increase of HDL cholesterol in 

sickle cell trait. Clin. Chim. Acta, 2006; 365: 217-

220. 

23. Mokondjimobe E, Longo-Mbenza B, Ovono-

Abessolo F, Gombet T, Guie G, Ngou-Milama 

E, Parra HJ. Lipid, lipoproteins and atherogenesis 

profiles in sickle cell disease among Central African 

patients, 2012; 70(2): 183-188.  

  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Zorca%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20230401
https://www.ncbi.nlm.nih.gov/pubmed/?term=Freeman%20L%5BAuthor%5D&cauthor=true&cauthor_uid=20230401
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hildesheim%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20230401
https://www.ncbi.nlm.nih.gov/pubmed/?term=Allen%20D%5BAuthor%5D&cauthor=true&cauthor_uid=20230401
https://www.ncbi.nlm.nih.gov/pubmed/?term=Remaley%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=20230401
https://www.ncbi.nlm.nih.gov/pubmed/?term=Taylor%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=20230401
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kato%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=20230401
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=20230401
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=20230401
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akinlade%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=25298610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Adewale%20CO%5BAuthor%5D&cauthor=true&cauthor_uid=25298610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rahamon%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=25298610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fasola%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=25298610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fasola%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=25298610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Olaniyi%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=25298610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Atere%20AD%5BAuthor%5D&cauthor=true&cauthor_uid=25298610
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4178342/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mokondjimobe%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22484529
https://www.ncbi.nlm.nih.gov/pubmed/?term=Longo-Mbenza%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22484529
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ovono-Abessolo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22484529
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ovono-Abessolo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22484529
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gombet%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22484529
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guie%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22484529
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ngou-Milama%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22484529
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ngou-Milama%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22484529
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parra%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=22484529
https://www.ncbi.nlm.nih.gov/pubmed/22484529

