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Abstract: 

 This descriptive cross-sectional study was conducted to 

determine the effect of Hydroxyurea treatment on HbF level and the 

severity among Sudanese patients with sickle cell disease through the 

period of June 2013 up to September 2012, using Capillary 

Electrophoresis technology.  The total number of study group was 

seventy nine Patients, 39 (49.4%) of them  were males and  40  (50.6%) 

were females; their ages ranged between 0.4 -26 years (mean ± SD: 9.0  

± 6.1 ). According to ethnicity, 35 (44.3%) of them were Afro- Asiatic, 

5(6.3% ) were Nilo-Sahara and 39 (49.4%) were Niger-Congo. Twenty 

two(27.8%)  of the patients were taken Hydroxyurea therapy (500mg). 

The study reveals that Hb-F level is ranged (0.9 – 38.5 % mean 8.4%) 

47% with HbF ˂ 6.0% and 6.3% with HbF ˃ 20% , this illustrate that 

Sudanese patient with SCD have low level of HbF  and this level is not 

enough to influencing the clinical crises of the disease. Our results 

showed that there is no significant different in HbF level of patients 

inducted Hydroxyurea and those were not and accordingly there was 

no clear effect on the clinical crisis. As study also explain that no 

correlation was found between hudroxyurea administration and 

disease complications : (Pain crisis, Dactylitis, Leg ulcer, Stroke, Acute 
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chest syndrome, Spleenectomy, Gallstone) the (P,Values : 0.61, 0.20, 

0.37, 0.13, 0.52, 0.05, 0.27 respectively) there was no statistically 

significant different on their complications 

 

Key words: Sickle cell anaemia, Hydroxyurea., Fetal haemoglobin. 

 

 

Introduction 

 

Sickle cell anaemia, also known as sickle cell disease (SCD) is a  

worldwide disorder that occurs when the sickle (S) gene is 

inherited from both parents (homozygous state, SS). 

Heterozygous inheritance of the sickle gene (AS) is frequently 

referred to as sickle cell trait, usually it has no clinical 

consequences. Individuals with SCD exhibit significant 

morbidity and mortality. Symptoms include chronic anemia, 

acute chest syndrome, stroke, splenic and renal dysfunction, 

pain crises, and susceptibility to bacterial infections. (Stiene-

Martin A,1998; Ashley-Koch A, 2000) 

In Sudan, sickle cell anaemia is the one of the major 

types of anaemia especially in western Sudan where the sickle 

cell gene is frequent. Previous study about 

haemoglobinopathies in Sudan showed that haemoglobin "S" is 

the most common abnormal haemoglobin in western sudanese 

ancestry. Sickle beta globin (βs) gene may have been 

preferentially introduced through migration of people from 

West African tribes to Sudan particularly hosa, folani and 

bargo (Abdelrahim O, 2006; Rihab E. Bereier, 2007; Abozer 

Y.Ederdery, 2008)  

Patients with SCD in populations who inherit a genetic 

determinant for high fetal hemoglobin (Hb-F) typically have a 

very mild clinical disorder. Moreover, Hb-F has been identified 

as a major prognostic factor for several clinical complications of 

sickle cell anaemia including pain crisis, acute chest syndrome 

and early death. (Bailey K, 1992; Castro O, 1994; Platt O, 1994)  
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Pharmacological induction of Hb-F production was proposed as 

a therapeutic strategy to decrease the severity of SCD. 

Hydroxyurea is one of the drugs used widely to induce Hb-F 

synthesis in patients with SCD, it is decreases the frequency of 

painful crises and episodes of acute chest syndrome and reduces 

transfusion requirements and hospitalizations in  patients with 

moderate to severe SCD. (Fathallah H, 2006; Steinberg MH, 

1997; Charache S, 1996). 

The usefulness of hydroxyurea on Hb-F level and on 

patients clinical status in Sudan is not well studied yet. This 

study aimed to determine the pattern of haemoglobin in 

Sudanese sickle cell anaemia patients and to study the effect of 

Hydroxyurea on Hb-F level and patients’ clinical status. 

 

Materials and methods 

 

Study subjects and design  

This study is a descriptive cross-sectional study conducted at 

Omdurman military hospital and refer clinics at Fatharahman 

Elbasheer centre, Khartoum, Sudan, in the period from June to 

September 2013. 

 

Sample collection and analysis 

After informed consent, venous blood samples were collected in 

ethylene diamine tetra acetic acid (EDTA) blood tubes from 79 

sickle cell anaemia patients and analyzed by modified fully 

automated capillary2 flexpiercing haemoglobin electrophoresis 

technique to detect and estimate the different types of 

haemoglobins found in those patients.     

 

Data collection and analysis 

Data was collected by structured interview questionnaire and 

from patients' medical files and analyzed using statistical 

package for social science (SPSS). 
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Results: 

 

A total of  79 patients with sickle cell anaemia were enrolled in 

this study; 39 (49.4%) of them  were males and  40  (50.6%) 

were females; their ages ranged between 0.4 -26 years (Mean ± 

SD: 9.0  ± 6.1 ).  

According to ethnicity, 35 (44.3%) of patients were Afro- 

Asiatic, 5(6.3%) were Nilo-Sahara and 39 (49.4%) were Niger-

Congo.  

Twenty two (27.8%)  of the patients were treated with 

hydroxyurea (500mg), while 57(72.2%) were not. 

Mean Hb-F level in study subjects was found to be 8.4% . 

No statistically significant difference was found in mean Hb-F 

level according to gender (Mean: 8.1% for males and 8,6% for 

females, P,value: 0.72).  

Patients from Niger-Congo group were found to have 

higher Hb-F level than the other 2 ethnic groups, followed by 

Nio-Sahara group and Afro-Asiatic group consequently but the 

difference was not statistically significant (Means: 9,1%, 7,9%, 

and 7.6% respectively, P,value: 0.63). 

No statistically significant difference was found in mean 

Hb-F level in patients using hydroxyl urea and those not using 

hydroxyl urea (Means: 7.6% and 8.7% respectively, P,value: 

0.57). 

As shown in table (1) there was no statistically 

significant difference in mean Hb-F level in patients with and 

without different disease complications. 

No correlation was found between hudroxyurea 

administration and disease complications (Table 2) 
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Table 1: comparison of Hb-F level in patients with and without 

complications   

Complication  N 
Hb-F level 

P.value 
Mean  SD 

Pain crisis 

Yes 36 9.3 7.6 

0.499 

No 43 7.57 6.1 

Dactylitis 
Yes 4 17.4 9.3 

0.35 

No 75 7.9 6.4 

Leg ulcer 

Yes 2 11.2 12.7 

0.21 

No 77 8.3 6.7 

Gallstone 

Yes 3 5.2 1.96 

0.187 

No 76 8.5 6.91 

Stroke 

Yes 3 4.9 2.3 

0.199 

No 76 8.5 6.91 

Acute chest 

syndrome 

Yes 8 7.4 4.9 

0.337 

No 71 8.5 7 

Splenectomy 
Yes 17 7.7 4.9 

0.223 

No 62 8.5 7.2 
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Table 2: complications between hydroxyurea administration and 

disease complications: 

Complication 
Hyroxyurea 

P.value  
Yes No 

Pain crisis 
Yes 9 (41%) 27 (47%) 

0.61 
No 13 (59%) 30 (53%) 

Dactylitis 
Yes 0 (0%) 4 (7%) 

0.2 
No 22 (100%) 53 (93%) 

Leg ulcer 
Yes 0 (0%) 2 (9%) 

0.37 
No 22 (100%) 55 (96%) 

Stroke 
Yes 2 (9%) 1 (5%) 

0.13 
No 20 (91%) 56 (98%) 

Acute chest 

syndrome 

Yes 3 (14%) 5 (9%) 
0.52 

No 19 (86%) 52 (91) 

Splenectomy 
Yes 8 (36%) 9 (16%) 

0.05 
No 14 (64%) 48 (84%) 

Gallstone 
Yes 0 (0%) 3 (5%) 

0.27 
No 22 (100%) 54 (95) 

 

Discussion                                                                                      

  

Fetal hemoglobin, or foetal haemoglobin, (also hemoglobin F, 

HbF, or α2γ2) is the main oxygen transport protein in the 

human fetus during the last seven months of development in 

the uterus and persists in the newborn until roughly 6 months 

old. In newborns, fetal hemoglobin is nearly completely 

replaced by adult hemoglobin by approximately 6 months 

postnatally, except in a few thalassemia cases in which there 

may be a delay in cessation of HbF production until 3-5 years of 

age. In adults, fetal hemoglobin production can be reactivated 

pharmacologically which is useful in the treatment of diseases 

such as sickle-cell disease. (Lanzkron S, 2008).  

This study aimed to evaluate the effect of hydroxyurea 

treatment on fetal haemoglobin level and thus on disease 

complications in Sudanese patients with sickle cell anaemia. 

The study included 79 patients; 22 (27.8%) of them were treated 

by Hydroxyurea and 57(72.2%) were not. 
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Hb-F level in this study was ranged between 0.9% to 

38.5 % (mean 8.4%), this illustrated that Sudanese patients 

with sickle cell anaemia have low level of Hb-F in comparison to 

other populations in the region such as Saudi arabia, Kuwait, 

Qatar, and Bahrain (Mohsen A , 2011). The low level of fetal 

haemoglobin in those patients may interpret why sickle cell 

anaemia in Sudan is of the severe type as some studies in some 

populations with high Hb-F levels have been described as 

having less severe disease with fewer complications and better 

survival (Perrine RP, 1978).  

Also many  other studies in the middle east  reported  

that Hb-F%  is elevated in  mild  sickle  cell  disease  (Ali SA, 

1970; Haghshenass, 1977, Perrine RP, 1978).  

In contrast, two studies in the United States  compared 

21 patients manifesting mild sickle cell disease (aged 18-56) 

with 12 severely affected patients have  failed  to  find  these  

associations  between   Hb-F% and  disease  severity. 

(Steinberg, 1973)  

In spite of Hydroxyurea was the first drug to be 

approved by the FDA for the treatment of patients with 

moderate and/or severe sickle cell anaemia through the 

induction of fetal haemoglobin synthesis, our results showed 

that there is no statistically significant difference in Hb-F level 

in patients who were treated by Hydroxyurea and those were 

not (Means: 7.6% and 8.7% respectively, P,value: 0.57). This is 

consistent with study by Fathallah and Atweh who reported 

that the response to hydroxyurea in sickle cell anaemia 

patients is variable and about one third of patients with SCD 

did not respond at all to this treatment (Fathallah H, 2006;  

Atweh, 2006)  

The higher baseline of Hb-F level has been reported to 

predict better response to hydroxyurea in sickle cell anaemia 

children. 

Comparison of the frequency of disease complications in 

the last year in the patients who were treated with 
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hydroxyurea and those were not showed no correlation was 

found between hudroxyurea administration and disease 

complications  such as pain crisis, dactylitis, leg ulcer, stroke, 

acute chest syndrome, spleenectomy, and gallstone (P.value: 

0.61, 0.20, 0.37, 0.13, 0.52, 0.05, 0.27 respectively).  

The findings of the present study revealed that 

hudroxyurea treatment is not the drug of choice for induction of 

fetal haemoglobin in Sudanese sickle cell anaemia, this can be 

attributed to many factors reported to influence the response to 

hydroxurea treatment such as the baseline level of Hb-F as the 

higher response of Hb-F level has been reported to predict 

better response to hydroxyurea in sickle cell anaemia children 

(Steinberg MH, 1997). 

  

 

REFERENCES: 

 

Abdelrahim O. Mohammed, Bekhieta Attalla, Fathya M. K. 

Bashir, Fatima E. Ahmed, Ahmed M. Elhassan, Gafar 

Ibnauf et al. Relation of Sickle Cell Gene to theEthnic 

and Geographic Groups Populating the Sudan Public 

Health Genomics 2006; 9:113-120. 

Abozer Y. Ederdery, Babiker A. Mohamed, Mubarak E. 

Karasani, Mohamed H. Ahmed, Gavin Kinght and Alan 

J. Cooper. Haemoglobinopathies in the Sudan 

Hematology 2008; 32(3):323-326. 

Ali SA (1970): Milder variant of  sickle cell disease  in Arabs  in 

Kuwait associated with  unusually high leve1 of  foetal 

haemoglobin. Br J Haematol  19:613-619. 

Ashley-Koch A, Yang Q and Olney R. 2000. Sickle Hemoglobin 

(Hb S) Allele and Sickle Cell Disease: A HuGE Review. 

Am. J. Epidemiol. 151 (9): 839-845. 

Bailey K, Morris JS, Thomas P, and Serjeant GR. 1992. Fetal 

haemoglobin and early manifestations of homozygous 

sickle cell disease. Arch Dis Child. 67: 517-520. 



Yasir Abdin Babikir, Elshazali Widaa Ali- The Effect of Hydroxyurea Treatment 

on Fetal Haemoglobin Level and Clinical Status of Sudanese Sickle Cell 

Anaemia Patients 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. II, Issue 6 / September 2014 

7285 

Castro O, Brambilla DJ, Thorington B, Reindorf CA, Scott RB, 

Gillette P, Vera JC, Levy PS. 1994. The acute chest 

syndrome in sickle cell disease: incidence and risk 

factors in the cooperative study of sickle cell disease. 

Blood. 84:643-649. 

Charache S, Terrin ML, Moore RD, Dover GJ, Barton FB, 

Eckert SV, McMahon RP, Bonds DR. 1995. Effect of 

hydroxyurea on the frequency of painfull crises in sickle 

cell anaemia. Investigators of the multicenter study of 

hydroxyurea in sickle cell anemia. N Eng J Med. 332: 

1317-1322 

Fathallah H and Atweh G. 2006. Induction of Fetal Hemoglobin 

in the Treatment of Sickle Cell Disease. Hematol. 58-62. 

Fathallah H, and Atweh GF. Hematology American Society, 

Hematology Education programe 2006:58-62. 

Haghshenass  M,  Ismail-Beigi  F,  Clegg  JB,  Weatherall DJ  

(1977):  Mild  sickle  cell  anemia  in  Iran associated 

with high  levels of fetal hemoglobin. J Med Genet 

14:168-171. 

Lanzkron S, Strouse JJ, Wilson R, et al (June 2008). 

"Systematic review: Hydroxyurea for the treatment of 

adults with sickle cell disease". Annals of Internal 

Medicine 148 (12): 939–55. doi:10.7326/0003-4819-148-

12-200806170-00221. PMC 3256736. PMID 18458272. 

Mohsen A.F. EL-Hazmi, Ali M.Al-Hazmi, Arjumand S.Warsy. 

Sickle cell disease in Middle East Arab countries. Indian 

Med Res 2011;134(S):597-610 

Perrine RP, Pembrey ME, John P, Perrine S, Shoup F: Natural 

History of Sickle Cell Anemia in Saudi Arabs; A Study of 

270 Subjects. Ann Intern Med 1978,88:1–6. 

Platt O, Brambilla D,   Rosse W,  Milner P, Castro O,   

Steinberg M and   Klug P. 1994. Mortality In Sickle Cell 

Disease -- Life Expectancy and Risk Factors for Early 

Death. N Engl J Med. 330:1639-1644. 



Yasir Abdin Babikir, Elshazali Widaa Ali- The Effect of Hydroxyurea Treatment 

on Fetal Haemoglobin Level and Clinical Status of Sudanese Sickle Cell 

Anaemia Patients 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. II, Issue 6 / September 2014 

7286 

Rihab E. Bereier , Hisham Y.Hassan , Niven A.Salih, Peter 

A.Underhill, Luigil.Gavalli, Ayman A.Hussan, ed al 

Cointrogression of Y-Chromosome Haplogroups and 

Sickle Cell Gene Across African’s Sahel European 

Journal of Human Gene 2007; 15,1183-1185. 

Steinberg  MH,  Dreiling  BJ,  Morrison  FS,  Neecheles  TF  

(1973):  Mild  sickle  cell  disease.  JAMA, 224:317-321 

Steinberg MH, Lu ZH, Barton FB, Terrin ML, Charache S and 

Dover GJ. 1997. Fetal hemoglobin in sickle cell anemia: 

determinants of response to hydroxyurea. Multicenter 

Study of Hydroxyurea. Blood. 89:1078–1088. 

Steinberg MH, Lu ZH, Barton FB, Terrin ML, Charache S, 

Dover GJ. Fetal hemoglobin in sickle cell anemia: 

determi nants of response to hydroxyurea. Multicenter 

Study of Hydroxyurea. Blood. 1997;89:1078-1088. 

Stiene-Martin A, Lotspeish-Steininger C and Koepke J. 1998. 

Clinical hematology: principles, procedures, correlations, 

2nd edition, Lippincott, Philadelphia. 

 


