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Abstract 

The aim of this study was to identify and classify the hematological parameters among patients with sickle cell gene who 

frequently visit El-Obied teaching hospital for medical care. The study was conducted in Ei-obied Town. Agreement was taken 

from Fourty four (44) patients admitted in alobied hospital to be a part of the study. Blood samples were collected and analyzed for 

CBC and HB electrophoresis by full analyzer Sysmex and electrophoresis tank. Sickling test was carried for determination of 

positive or negative (S- gene). The analysis showed mean values of CBC as follows HB (7.3), PCV (24.7), MCV (81.1), MCH 

(24.2) and MCHC (29.7), TWBCs (17.2), RBCs (3.1), PLT count (327) and RDW (64.1) in SCA patients. In the SCT patients, the 

analysis showed mean values as HB (11.6), PCV (37.4), MCV (83.4), MCH (25.9) and MCHC (31.1), TWBCs (7.3), RBCs (4.5), 

PLT (224.8) and RDW (44.1). Electrophoresis results showed frequency of SCT as (45.5%) and SCA as (27.3%). The sickling test 

was found to be positive for (54.5%) and negative for (45.5%) of the study group. 
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1. Introduction 

Anaemia is a medical condition in which the red blood cell 

count (RBC) or Hb is below the reference range [1]. The sickle 

cell disease is observed in certain areas of the Sudan, ranging 

from 0.8% in central Sudan to 30.4% in western Sudan. The 

Messeria tribe as a branch of Baggara groups in kordofan and 

Darfur was reported to be has the highest rate of sickle cell 

disease [2]. Sickle cell anaemia (SCA) was discovered by 

Herrick in 1910. He described the clinical and hematological 

manifestations of SCA [3]. Globally, this disease affects 

millions of people, particularly those come from sub-Saharan 

Africa; Spanish -speaking regions (South America, Cuba, 

Central America); Saudi Arabia; India; and Mediterranean 

countries such as Turkey, Greece, and Italy [4]. its highest 

frequency was reported in tropical regions, and the Middle-

East [4]. In the Unites States, it affects around 72,000 people, 

most of them come from Africa. The disease occurs in about 

1 in every 500 African-American births and 1 in every 1000 

to 1400 Hispanic-American births. About 2 million 

Americans, or 1 in 12 African Americans, carry the sickle cell 

trait [5]. Migration of substantial populations from these high 

prevalence areas to low prevalence countries in Europe has 

dramatically increased in recent decades and in some 

European countries sickle cell disease has now overtaken 

more familiar genetic conditions such as hemophilia and 

cystic fibrosis [6]. Some studies found that Sickle Cell Disease 

(SCD) affects about 90 x 103 Americans [7]. The disease was 

also reported in one out of each five hundreds African-

American births and one out of each 36 x 103 Hispanic-

American births [7]. Most infants with SCD, born in the United 

States of America and some other developed countries are 

now identified by routine neonatal screening. Forty-four 

states along with the District of Columbia, Puerto Rico and 

the Virgin Islands currently provide universal neonatal 

screening for SCD [8, 9]. In Sudan there is no special health 

centers to determine the affected infants from the first time of 

ther birth. Therefore, this study suggests, a setting up of 

screening programs in the main hospitals in all the states of 

the country. Furthermore, sickle Cell trait (SCT) was reported 

among about 1:12 African-Americans and 1:100 Hispanic-

Americans [10]. It was also estimated that 2.5 million 

Americans are heterozygous carriers for the sickle SCT [11]. 

Some studies reported that about 4.2% of Saudi Arabia had 

SCT and 0.26% had SCD, with the highest prevalence in the 

Eastern province where approximately 17% of the population 

carries SCT and 1.2% had SCD [12]. Therefore, a screening 

program was started in Saudi Arabia in 2005, as a mandatory 

pre-marital test to decrease the incidence of SCD and 

thalassemia [13]. Three quarters of SCA were reported to be in 

Africa. A recent WHO report estimated that around 2% of 

newborns in Nigeria were affected by SCA giving a total of 

150,000 affected children, born every year in Nigeria alone. 

The carriers frequency ranges are between 10% and 40% 

across equatorial Africa, decreasing to 1–2% on the North 

African coast and <1% in South Africa. In Sudan, some 

studies reported SCA with high prevalence, in comparison 

with other Hemoglobin abnormalities. This was described in 

some Sudanese tribes with varying degrees eg, Misserai, 

Hamar, Hausa, Folani and Bargo, Elderdery and coworkers 

were reported Hb S with high frequency in western Sudanese 

ancestry [14]. Therefore, this study is intended to identify and 

classify the hematological parameters related to ACD in 

Northern Kordofan population with S gene, taken the patients 

that frequently visit El-Obied teaching hospital as the case of 

study. 

 

2. Materials and Methods 

5mls of venous blood sample were taken from each patient 

and transferred to K2-EDTA anti coagulant container. The 

samples collected from 44 patients were analyzed for CBC 
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using full analyzer sysmex. Electrophoresis tank was used for 

HB electrophoresis analysis. Sickling test was carried for 

each sample.the analysis was performed at Elobied Teaching 

Hospital laboratories.the obtained results were statistically 

analyzed using SPSS program. 

 

3. Results and discussion 

From the Fourty four screend participants 32 patients were 

found to be have HbAS and HbSS, 20 of these cases had the 

AS gene [SCT] as 45.5% and 12 had SS gene 27.3% (Table. 

1). This distribution of S gene has been reported before in 

Sudan [15, 16]. HbAS findings in other Arabic countries were 

reported as follows, Saudia Arabia 2-27%, Bahrain 11.2 %, 

Kuwait 6 %, Jordan 0.44%, UAE 1.9% and Yemen 0.95%. 

The carrier state (SCT) was higher in Saudia Arabia and 

Bahrain. In the Afro-American population the percentage was 

reported as 8% heterozygous for Hb AS [17]. Some studies 

reported that, SCT affects 8-10% of African American and up 

to 25-30% of the population in West Africa [27]. Sudanese 

carry mixed genes of Arab and African ethnicities. 

 
Table 1: Classification of study population 

 

Hb variant Frequency 

SS 12 (27.3) 

AS 20 (45.5) 

AA 12 (27.3) 

Total 44 

According to the sickling test, 24 patients showed positive 

results and 20 patients showed negative results (Table No. 2). 

 
Table 2: Shows Sickling test results 

 

Sickling test result Frequency (%) 

Positive 24 (54.5) 

Negatine 20 (45.5) 

Total 44 

 
The obtained Hb S mean was found to be low (7.3gdl), and 

such result may be expected in the studied cases. The 

haematological profiles for patients with HbAS were 

summarized in (Table 3), which showed that, the PCV 

reduction means were not significant (p>0.05) and the RDW 

elevation means were also not significant (p>0.05) compared 

to AA mean values. The RDW mean value is not expected. 

The patients with HbAS in this study did not show sickle cell 

disease crisis. The WBC mean values were not higher than 

the normal range (p>0.05). This may be due less 

complications of Sgene among those patients with SCT [18, 19]. 

WBCs and PLT counts in patients with SCD were 

significantly higher (p<0.00) as shown by (Table No. 3).this 

may be explained by the increased erythropoietic turnover 

attributed to microorganism infection (20, 21). Higher PLT 

counts may also result from BM hyperplasia due to 

haemolysis [22, 23]. 

 

Table 3: Complete haemograms indices in each variant of haemoglobin 
 

Blood parameters HbAS Hb SS HbAA 

Hb g/dl (±SD) 11.6 (±2.4) 7.3 (±1.7) 13.9 (±0.4) 

RBCS1012/L (±SD) 4.5 (±0.9) 3,1 (±0.9) 5.1 (±0.5) 

WBC 109/L (±SD) 7.3 (±3.4) 17.2 (±9.9) 6.8 (±0.9) 

MCH/pg (±SD) 25.9 (±2.1) 24.2 (±4.2) 26.4 (±0.8) 

MCHC g/dl (±SD) 31.1 (±1.1) 29.7 (±2.3) 31.3 (±1.6) 

PCV l/l (±SD) 37.4 (±7.4) 24.7 (±6) 43.4 (±4.2) 

RDW fl (±SD) 44.1 (±6.6) 64.1 (±15.9) 41.2 (±2.9) 

MCV fl (±SD) 83.4 (±6.1) 81.1 (±9.8) 87.6 (±4) 

PLt 109/L(±SD) 224.8 (±91.9) 327.7 (±168.6) 254.5 (±27.5) 

 

Observations of the peripheral blood films indicated 

polychromasia and target cells in the majority of Hb AS 

cases. Macrocytic cells and thrombocytosis were also found 

as well as rare cases of sickle cells. These blood profiles are 

indication of abnormal Hb. All patients in this survey were 

found to have Hb S [18]. MCV and RDW were significantly 

higher than the normal average (p<0.05). MCV was found to 

be normal in most SCD cases (table 3).The analysis showed 

high RDW count. This may be attributed to anisocytosis, 

abnormal shape of RBCs and cell fragments as factors which 

generally lead to haemolysis [24, 25, 26].  

 

4. Conclusion and Recommendations 

As a conclusion, The results obtained by complete blood 

count analysis in this study showed mean values of CBC as 

follows HB (7.3), PCV (24.7), MCV(81.1), MCH(24.2) and 

MCHC (29.7), TWBCs (17.2), RBCs(3.1), PLT count (327) 

and RDW(64.1) in SCA patients. In the SCT patients, the 

analysis showed mean values as HB(11.6), PCV(37.4), 

MCV(83.4),MCH (25.9) and MCHC (31.1), TWBCs(7.3), 

RBCs(4.5), PLT(224.8) and RDW (44.1). Electrophoresis 

results showed frequency of SCT as (45.5%) and SCA as 

(27.3%). 

The sickling test was found to be positive for (54.5%) and 

negative for (45.5%) of the study group.  

 As recommendations more researches may be needed to 

determine Sickle cell anemia (SCA) in all the states of Sudan. 

Educational programs about SCA may also be need as well as 

spesilized centers for sickle cell disease survay, diagnosis and 

continuos medical care. such centers may determine easily the 

affected newborn children. 
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