
Assessment of Crises Severity in Sickle-Cell Anemia Patients using Hydroxyurea 
Drug-West of Sudan
Tariq. E. Elmissbah*

1Department of Medical Laboratory Sciences, Taif University, College of Applied Medical Science, Taif, Saudi Arabia

ABSTRACT
Objective: This study was designed to assess crises in Sickle-anemia patients who using hydroxurea as treatment in 

West of Sudan via an estimation of blood parameters and Hemoglobin F (HbF) levels.

Methods: A descriptive, cross-sectional study was done in Heglih hospital, West Sudan. A total of 115 SCA patients 

were included in this study; 73 of them used hydroxurea and don't use. We compared results of both group with 50 

healthy individual.

Results: The results showed that the level of Hb F in SCA patients residing inside the petroleum area was 

significantly higher than patients who live outside the petroleum area (p<0.001), it was also elevated in controls 

residing outside the petroleum area. Also this study proved that 25% of patients had no symptoms, but the rest of the 

patients had symptoms ranging between haemolytic crises (43%), vasoocclusion crises (26%), and both hemoylytic 

and vasooclussive crises (7%).

Conclusion: Hydroxyurea therapy should, in our opinion, be regarded standard-of-care for SCA and an important 

part of patient management. Early hydroxyurea treatment and widespread use will change the natural course of SCA, 

allowing affected children to enjoy longer and better lives.
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INTRODUCTION

Sickle cell anemia, also known as Sickle Cell Disorder (SCD), is 
the most common hereditary condition in the world. It is a life-
threatening disease defined by molecular abnormalities in 
haemoglobin. Sickle cell anemia is a serious illness that affects a 
wide range of medical and surgical disciplines. Sickle-cell disease 
is a type of sickle-cell disease occurs when a person inherits two 
faulty copies of the haemoglobin gene, one from each parent. 
Multiple haemoglobin subtypes exist depending on the exact 
mutation in each haemoglobin gene. There are no.to as carriers 
for a person with a single aberrant copy. Although it is widely 
assumed that this illness is linked to extremely high child 
mortality, accurate current data is unavailable. We had reviewed 
published and unpublished African data on mortality linked 
with SS illness, with a focus on two types of studies: Cross-

sectional population surveys and cohort studies. We have 
concluded that, although current data are inadequate to support 
definitive statements, they are consistent with an early-life 
mortality of 50% to 90% among children born in Africa with SS 
disease. More precise estimates of the number of deaths among 
children with SCD should improve the inclusion of SCD 
interventions in child survival policies and initiatives in Africa. 
Sickle Cell Disease (SCD) is linked to a high rate of childhood 
mortality in Africa, ranging from 50% to 90%, although there is 
a shortage of trustworthy, up-to-date information [1].

In sickle cell anemia, Hydroxyurea (HU) is utilized as a 
treatment (SCA). HU has been shown in numerous trials to 
improve patient quality of life by lowering symptoms. The effect 
of HU on erythrocytes, on the other hand, is little understood. 
In individuals with SCA, we looked at numerous markers linked 
to oxidative stress and total lipid content of erythrocytes [2].
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demographic data such as age, sex, and sickness duration were 
recorded. Moreover, we recorded clinical manifestations of 
patients such as pain crisis, severity of pain, chest pain syndrome, 
number of hospitalizations, number of specialist visits due to 
pain, and rate of transfusion, and we collected 2.5 mL of EDTA 
venous blood from them. Blood tests such as CBC, Hb 
electrophoresis, and HbF measurement were also performed for 
all patients and repeated periodically. After then, hydroxyurea 10 
mg/kg/day was given for a year. The dosage of hydroxyurea was 
decided based on the pediatric section's assessment of the 
patient's endurance and weight. Patients were referred to Heglig 
Hospital for their medicine on a monthly basis during this time. 
The pediatric section kept a careful eye on them in case any tests 
or measurements needed to be repeated. At the conclusion of 
the trial, all tests were repeated, and any possible HU-related side 
effects were assessed and recorded. SPSS version 21 was used to 
analyze the data. Continuous data was given as mean SD, 
whereas categorical data was provided as numbers (percent). To 
compare categorical variables, we utilized the Chi square test. 
The significance threshold was set at 0.05.

RESULTS

All samples from the test groups passed the sickling test, and 
electrophoresis indicated that they were homozygous HbSS. HbF 
values were 4.7 (2.0), 0.8 (0.1), and 0.4 (0.3) in patients on 
hydroxyurea (we compared hydroxyurea at a fixed dose (about 20 
mg per kilogram of body weight per day), patients not taking 
hydroxyurea, and controls, respectively (Table 1). The results 
showed that patients who treated with hydroxurea had crises less 
severe than those who not used it (Table 2). The hospital 
statistical records and test group data show three types of SCA 
crises: Haemolytic, vasoocclusive, or these two presented 
concurrently. A haemolytic crisis was seen in 24% of patients 
living inside petroleum area, and 24% in patients living outside 
the petroleum area, all patoents living inside oil area. 
Vasoocclusion was seen in 25% of the group living inside the 
petroleum area and 29% of those living outside. Mixed 
haemolytic and vasoocclusive crises were seen in 7% in patients 
who living inside oilfields, but 36% of in patients who living 
outside oilfields. 25% of patients living inside oilfields showed 
no crises, but 12% had similar features in two groups (Tables 
3-5).

Group Age(Mean ±)

SCA patients treated with hydroxyura 6.31 ± 3.06

SCA patients not treated with hydroxyura 5.66 ± 2.80

Haelthy control 5.51 ± 0.85

Table 1: Mean ± for participants ages of study groups.
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Over the last several decades, hydroxyurea has become a well-
tolerated and effective disease-modifying drug for children and 
adults with Sickle Cell Anemia (SCA). Hydroxyurea is presently 
the standard of care treatment for SCA, according to the 
National Institutes of Health, the American Society of 
Hematology, and the British Society of Haematology [3]. 
Hydroxyurea possesses many of the features of an ideal 
medication for Sickle Cell Anemia (SCA), and it provides 
therapeutic efficacy through numerous routes. Over the previous 
25 years, there has been a lot of experience with SCA patients in 
terms of safety and efficacy. Early proof of principle 
investigations were followed by prospective phase 1/2 trials 
revealing effectiveness in affected individuals [4].

Sickle-Cell Disease (SCD) causes cells to take on an uneven, stiff, 
and sickle-like shape under certain circumstances. Sickle cell 
illness is linked to a variety of acute and chronic health issues, 
including severe infections, excruciating pain attacks ('sickle cell 
crisis,') and stroke. There is a higher chance of death. Fortunately, 
new medicines are in late-stage clinical trials, with more on the 
way, providing hope for this tragic disease with an ever-increasing 
worldwide burden [5].

Fetal hemoglobin differs from adult hemoglobin in that it may 
bind oxygen with greater affinity than adult hemoglobin, 
allowing the developing fetus to get more oxygen from the 
mother's bloodstream [6].

Clinical and epidemiological investigations have revealed 
important information about the function of HbF in reducing 
the clinical consequences of SCD, which is a serious public 
health problem that affects both people and society [7].

MATERIALS AND METHODS

A total of 150 children aged 2 years to 7 years old were enrolled 
in this cohort research. One hundred of the youngsters were 
diagnosed with sickle cell anemia and were admitted to Heglig 
Hospital in West Sudan, and remaining were normal. Sickle cell 
disease patients and written agreement to participate in the trial 
were required for enrollment. If a patient had a chronic 
condition (s) that could affect the outcomes, they were excluded. 
All patients and their parents were given an explanation of the 
study method, and written informed consent was obtained. For 
all children, specific questionnaires were created, and 
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Patients used hydroxyurea 04.72 ± 02.05% <0.001

Group (Mean ± SD) P value
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Control patients not used hydroxura area 00.58 ± 00.12% 0.108

Controls healthy people 00.45 ± 00.27% <0.001

Table 2: HbF and P-values within study groups. (Mean ± SD).

Group Crises onset Hospitalization Transfusion

Patients used hydroxyurea 01.89 ± 01.72 02.19 ± 01.82 01.06 ± 01.47

Control patients not 
used hydroxura area

05.11 ± 02.59 06.57 ± 02.25 01.92 ± 02.17

Comparisons P value P value P value

<0.001 <0.001 0.026

Table 3: Statistical differences between patients using hydroxura and patients not used and healthy control.

CBC Parameters SCD patients 
treated with 
hydroxyurea  

SCD patients 
Nottreated with 
Hydroxyurea

P value

Hemoglobin level 9.10 ± 0.79 6.88 ± 1.74 0

Red blood cells count 3.22 ± 0.37 2.83 ± 0.59 0.01

Total leucocyte count 7.52 ± 3.24 15.49 ± 4.87 0

Packed cell volume 30.66 ± 3.72 22.51 ± 4.77 0

Mean cell volume 94.01 ± 61.62 81.46 ± 8.57 0

Mean corpuscular hemoglobin 28.77 ± 2.62 25.08 ± 2.92 0

Mean corposcular 
hemoglobin concentration

29.90 ± 1.81 30.92 ± 4.08 0.163

Reticulocyte count 3.33 ± 4.30 30.92 ± 4.08 0

Platelet count 165.30 ± 1.81 443.92 ± 77.8 0

Table 4: CBC (Mean ±) for SCA patients treated and not treated with hydroxyurea.

CBC Parameters SCD patients treated 
with Hydroxyurea 

Healthy Control P value

Hemoglobin Level 9.10 ± 0.79 12.72 ± 1.43 0

Red Blood Cells Count 03.22 ± 0.37 4.46 ± 0.58 0.01

Total leucocyte count 07.52 ± 3.24 6.49 ± 1.98 0

Packed Cell Volume (PCV) 30.66 ± 3.72 38.36 ± 3.88 0
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Mean Cell Volume (MCV) 94.01 ± 61.62 86.37 ± 7.19 0

Mean Corpuscular 
Hemoglobin (MCH)

28.77 ± 2.62 28.66 ± 0.79 0

Mean Corpuscular Hemoglobin 
concentration (MCHC)

29.90 ± 1.81 32.42 ± 4.68 0.163

Reticulocyte count 03.30 ± 4.30 00.55 ± 00.80 0

Platelet count 165.30 ± 53.94 245.06 ± 53.68 0

mortality rates for older children with SCA have not changed in 
20 years indicates the need for new approaches to disease 
management, especially regarding therapeutic intervention. At 
the current time, curative therapy with stem cell transplantation 
remains an unavailable option to most patients with SCA, 
although newer successful approaches may increase interest in 
this modality. Until something better becomes available that has 
a similar wide spectrum of efficacy and safety, hydroxyurea 
appears to be the best available treatment option for children 
and adolescents with SCA [15].

CONCLUSION

Patients with SCC in Western areas of Sudan who used 
hydroxyurea showed a substantial decrease in the frequency of 
crises. The level of hospitalization (total of admission days 
during crises) was substantially reduced in SCD patients. 
Hydroxyurea therapy should, in our opinion, be regarded 
standard-of-care for SCA and an important part of patient 
management. Early hydroxyurea treatment and widespread use 
will change the natural course of SCA, allowing affected 
children to enjoy longer and better lives.
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Table 5: CBC (Mean ±) for SCA patients treated with 
hydroxyurea and healthy control.

DISCUSSION
SCD is a well-known type of haemoglobinopathy. No significant 
difference was seen between male and female patients. This 
study showed that the mean HbF ratio in patients used 
hydroxurea treatment was higher than patients not used also 
higher than control with a significant P value<0.001 (Table 1). 
In a randomized, placebo-controlled clinical trial, treatment with 
Hydroxyurea (HU) reduced crisis rates in adult patients with 
severe sickle cell anemia. No serious acute toxicity was seen, but 
the safety of long-term therapy could not be evaluated. The 
rationale for the use of HU was based on its ability to increase 
fetal Hemoglobin (HbF) synthesis and the inhibitory effect of 
HbF on polymerization of sickle cell hemoglobin [8]. The 
placebo-controlled trial of HU in adult SS hemoglobinopathy 
patients (the Multicenter Study of Hydroxyurea in Sickle Cell 
Anemia) reported in May 1995 that HU therapy reduced 
significantly the frequencies of severe pain episodes, acute chest 
syndrome, and transfusion [9]. There was a statistically 
significant reduction (83%) in the number of blood unit’s 
transfused per annum 12 after post-HU therapy [10]. 
Hydroxyurea is effective and safe in SCA children in Jos, 
Nigeria. The findings could strengthen educational programme 
aimed at improving the utilization of hydroxyurea among SCA 
children [11]. In our opinion, hydroxyurea therapy should be 
considered standard-of-care for SCA, representing an essential 
component of patient management. Early initiation and broader 
use of hydroxyurea will alter the natural history of SCA, so 
affected children can live longer and healthier lives. In addition, 
hydroxyurea use should be extended to low-resource settings 
such as sub-Saharan Africa, where the burden of SCA and the 
need for hydroxyurea is arguably the greatest [12]. Hydroxyurea 
decreases the severity of anemia in some patients, and it may 
decrease the frequency of vaso-occlusive crises. Its short-term 
hematologic toxicity is minimal [13]. The Multicenter Study of 
Hydroxyurea (HU) in Sickle Cell Anemia (MSH) previously 
showed that daily oral HU reduces painful sickle cell (SS) crises 
by 50% in patients with moderate to severe disease. The 
morbidity associated with this disease is known to have serious 
negative impact on the Overall Quality of Life (QOL) of affected 
individuals. Treatment of SCD with HU improves some aspects 
of quality of life QOL in adult patients who already suffer from 
moderate-to-severe SS [14]. The recent observation that
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