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Abstract---Background: Sickle cell anemia a dangerous genetic 

disorder  in which the erythrocytes of the body caused by a mutation 

in the HBB gene in the sixth position of the β chain, there is a change 
in the composition of hemoglobin due to the presence of sickle 

hemoglobin (Hbs). Aim of the study: Is to evaluate the hematological 

parameters levels in sickle cell anemia condition of patients with 

sickle cell anemia in the governorates Al- Diwaniyah and Al-Najaf Al-

Ashraf.  Methods: A total of one hundred and twenty-four subjects 

were recruited for this study which consists of eighty four sickle cell 
anemia subjects who (48 males and 36 females) and Forty healthy (20 

male and 20 female) subjects as control who matched by age and sex 

of the patients groups. Conclusion:  The outcomes indicated decrease 

in the level of RBC, Hb, MPV and HCT, while observed increased in the 

level of WBC, PLT, RDW-SD, RDW-CD, MCV, MCHC and PDW in 

sickle cell anemia patients compared with the control groups, however 
observed no significant in level of MCH in  sickled patients compared 

with the control groups.  

 

Keywords---hematological parameters levels, sickle cell, anemia 

patients. 
 

 

Introduction 

 

Complete Blood Cell Count (CBC) 

 
The complete blood count (CBC) is the most common test used to distinguish 

between different kinds of anemia. Hematological parameters, on the other hand, 
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will be affected by the hemoglobin mutation, with a varied alteration (Greene et 
al., 2015). Hemolytic anemia is characterized by reduced red blood cells (RBCs), 

hemoglobin, and hematocrit in patients with homozygous SS and 

heterozygousS/βo mutations. White blood cell (WBC) and platelet counts (PLT) on 
the other hand, are increased and vary. The degree of anemia generated by the 

cells' hemolysis, sequestration, and bone marrow response to anemia are all 

variables that influence reticulocyte numbers. In SCA patients using 

hydroxyurea, the mean corpuscular volume (MCV) is frequently higher. Because 

of the distinct subpopulations of RBCs, SCA patients have an increased red cell 

distribution width (RDW), CBC is commonly used to characterize hematological 
parameters as useful information, however it is insufficient to provide a 

comprehensive picture of a patient's diagnosis  (Greene et al., 2015). 

 

Methods 

 
Subjects 

 

The number of individuals targeted by this study was (84) individuals, who were 

already diagnosed as carriers of sickle cell anemia by the specialist doctor 

according to the clinical examination, symptoms, chromatography and blood film, 

who were under Follow-up in  centers of Genetic blood diseases, Thalassemia 
patients in Al-Diwaniyah city and  Al-Najaf Al-Ashraf city. The samples of the 

study included (48) male and (36) female and aged between (2 - 50) years and the 

patients individuals were divided into three groups. (40) Healthy people were 

randomly selected from primary health care centers that served as the control 

group for the study and the control group was the same age and sex for the 

patients.  
 

Blood Samples 

 

The current study period extended from the beginning of November 2021 until the 

end of March 2022, Blood samples were obtained from venipuncture of patients 
and control using a single-use syringe (5 ml). Then the blood samples were 

divided into groups that were 2 and 3 mL, the first group was placed in EDTA 

tubes of tube that prevent blood clots and used for analysis of blood parameters 

including CBC and genetic detection, the second group was placed in normal 

tubes and expelled at a speed of (3000) rpm for (10) minutes to get the serum and  

keep it in the freezer (-20Cᵒ) until use unless used immediately to analyze 
biochemical parameters such as Ferritin and Creatinine and Urea. 

 

Study area 

 

The samples was collected from Al-Diwaniyah Governorate, It is one of the 
governorates of the Middle Euphrates region. Location of the province is 

determined between latitudes 31.17 and 32.24, and longitudes 44.24 and 45.49 

east, And Al-Najaf Governorate is one of the provinces in central Iraq, located on 

the edge of the western plateau of Iraq, southwest of the capital, Baghdad, 

Longitude 32.0259, Latitude 44.3462. 
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Fig (1 – 1): Study area 

 

Blood Parameters 

 

Complete Blood Count (CBC) 
  

Hematological parameters are measured by a blood analyzer, where the 

comprehensive blood picture complete blood count (CBC) is read, which includes 

counting the number of  Red blood cells (RBC), white blood cells(WBC), 

platelets(PLT), the volume of packed cells (PVC), mean cell hemoglobin (MCH) and 

mean corpuscular  hemoglobin (MCHC) and Measurement of the hemoglobin (Hb) 
content of red blood cells is accomplished by photometric measurement 

technology  according to the manufacturer's instructions. 

 

Principles  

  
The principle of the work of the blood analyzer is based on flow cytometric to 

analyze the comprehensive blood picture, during the passage of individual cells or 

other biological particles through a liquid stream that shines a beam of light on it. 

The sensors measure the chemical or physical properties of those particles or 

cells, as the flow allows the examination of a large number quickly from cells. 

 
Reagents 

 

1. Diluent- Cd32 

2. Lyse-Hgb-Noc 

3. Lyse-Cdwbc 
4. Clean-Cd  

 

Precedure 

  

The samples are numbered and the name of the patient is written on it, then the 

blood sample that was placed in the anticoagulant tube is mixed by the mixing 
device, then the samples are placed in a special holder for the device, and then 
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the sample is placed in the place designated for withdrawing the sample in the 

device and we press the power key and then a microliter is withdrawn by the 

device through the device A thin tube to enter the blood into a special chamber in 
which each type of blood is isolated, and the device also counts the number of 

cells that pass through it by means of the sensors, and finally the result appears 

on the screen of the device and printed. 

 

Results 

 
The results of the current study reported that there is a significant decrease in 

the level of RBCs between sick cell anemia patients (3.47 ± 0.79) and healthy 

(4.82± 0.61), P-value (0.00). The results of the present study recorded that there 

is a significant increase in the level of WBCs between sick cell anemia patients 

(14.66 ± 9.03) and healthy (5.89± 1.2), P-value (0.00). The results of the current 
study showed that there is a significant increase in the level of MCV between sick 

cell anemia patients (87.21±14.1) and healthy (80.39 ± 3.9), P-value (0.005). The 

results of this study recorded that there was no significant difference in the level 

of MCH between sick cell anemia patients (27.82 ± 5.08) and healthy (26.88± 

1.86), P-value (0.296). The current study showed that there was a significant 

increase in the level of MCHC between sick cell anemia patients (33.06 ±1.24) and 
healthy (31.83± 1.83), P-value (0.009).  

 

The results of the current study demonstrated that there was a significant 

increase in the level of PLT between sick cell anemia patients (395.4 ± 148.6) and 

healthy (278.8± 49.8), P-value (0.00). The results showed too that there was a 
significant increase in the level of RDW-SD between sick cell anemia patients 

(57.36 ± 9.26) and healthy (38.91± 1.84), P-value (0.00). The results also showed 

that there was a significant increase in the level of RDW-CD between sick cell 

anemia patients (17.91 ± 3.98) and healthy (12.82± 0.78), P-value (0.00). The 

results of the current study showed that there was a significant decrease in the 

level of MPV between sick cell anemia patients (9.002 ± 0.79) and healthy (10.78± 
1.21), P-value (0.00), and that there was a significant increase in the level of PDW 

between sick cell anemia patients (13.84 ± 3.18) and healthy (10.53± 1.94), P-

value (0.00). The results of the current study reported that there was a significant 

decrease in the level of HCT between sick cell anemia patients (28.85 ± 6.74) and 

healthy (38.46± 4), P-value (0.00). The results of the current study showed that 
there is a significant decrease in the level of Hb between sick cell anemia patients 

(8.99 ± 1.4) and healthy (12.94± 1.44), P-value (0.00). 

 

Table (1): hematological parameters levels in control and sickle cell anemia 

patients 

 

Parameters Groups No. Mean ± SD P-value 

RBC 
Control 40 4.82± 0.61 

0* 
Patients 84 3.47 ± 0.79 

WBC 
Control 40 5.89± 1.2 

0* 
Patients 84 14.66 ± 9.03 

MCV 
Control 40 80.39±3.9 

0.005* 
Patients 84 87.21 ±14.1 

MCH Control 40 26.88± 1.86 0.296 
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Patients 84 27.82 ± 5.08 

MCHC 
Control 40 31.83± 1.83 

0.009* 
Patients 84 33.06 ±1.24 

PLT 
Control 40 278.8± 49.8 

0* 
Patients 84 395.4±148.6 

RDW-SD 
Control 40 38.91± 1.84 

0* 
Patients 84 57.36 ± 9.26 

RDW-CD 
Control 40 12.82± 0.78 

0* 
Patients 84 17.91 ± 3.98 

MPV 
Control 40 10.78± 1.21 

0* 
Patients 84 9.002 ± 0.79 

PDW 
Control 40 10.53± 1.94 

0* 
Patients 84 13.84 ± 3.18 

HCT 
Control 40 38.46± 4 

0* 
Patients 84 28.85 ± 6.74 

HB 
Control 40 12.94± 1.44 

0* 
Patients 84 8.99 ± 1.4 

* Significantly difference at P<0.05; * No significantly difference at P<0.05 

 

 
Fig (1 – 2): hematological parameters levels in control and sickle cell anemia 

patients 

 

Discussion 

 
The results of the current study showed that there is a significant decrease in the 

level of Hb, RBC, MPV and HCT in sickle cell anemia patients compared with 

control groups. That’s agree with the results of the study of Aliu et al. (2020), 

Feugray et al. (2022), Jabbar et al., (2020), Animasahun et al. (2011), Chikhlikar 

and Wilkinson.,(2014) and Iwalokun et al. (2011) who reported that the low 

hemoglobin levels the reasons for low hemoglobin in patients with sickle cell 

disease are attributed to nutritional insufficiency, low erythropoietin response 
and the most important reduced life span of RBC. Hemoglobin S (HbS) 
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polymerization causes sickled RBCs to become hard and non-deformable. Atypical 

blood rheology is brought on by RBC deformability loss, sickling, and permanent 

membrane damage. The red blood cell loses water, becomes dehydrated, and 
becomes thick due to damage to the cell membrane that permits water molecules 

to rush out of the cell. When there is an increase in viscosity and a high amount 

of hemoglobin Hbs, the red blood cells are unable to return to their usual discal 

posture, which leads to vaso-occlusion and other pathologies associated with 

SCA. 

 
The results of the current study agree with the results of the study of Valavi et al., 
(2010) and Sukla et al. (2021), who reported increase in MCV levels. On the other 

hand, Omoti et al. (2005) reported that the SCA Patients continuously hemolyze 

their red blood cells, with an erythrocyte survival rate of only 12 to 14 days. 

Consequently, the RBC, Hb, HCT and MPV are often lower than in healthy 

individuals, and this is fully agrees with the results of the current study.The 
result showed too decreased significantly of MPV of sickle cell anemia patients 

compared with the control group, this is agree with the study of Thavamani et al. 
(2018) who reported that the independent of HbF levels, hydroxyurea was linked 

to considerably decreased MPV. 

 

The current study disagree with the study of Ufuk et al., (2016) and Ridgley et al., 
(2017) that observed increased in MPV level. Also The current study agree with 
study of  Tshilolo et al., (2010) who reported low Hb, RBC and HCT level, Its differ 

from the results of the study of Antwi-Boasiako   et al. (2018) who reported 

increase in Hb, RBC and HCT. On the other hand, the results of the present study 

agree with the results of the Omoti et al., (2005) who reported that this could be 

because with more rapid erythropoiesis, cells of different sizes and maturational 

stages are present. A higher MCHC might result from the release of endogenous 

iron from hemoglobin synthesis in destroyed red blood cells. Additionally, it's 
possible that a higher MCHC causes polymerization and as a result VOC. Also 

The current study disagree with study Chikhlikar and Wilkinson (2014)and Khan 

et al. (2010) who reported decreased in MCHC. 

 

The present results indicated a significant increase in WBC in sickle cell anemia 

patients compared with control group, That’s agree with the results of the study 
of Feugray et al., (2022) and Abubakar et al., (2019), who reported according to 

one theory, the steady-state leucocytosis in SCA is a reflection of ongoing, 

subclinical inflammation, which causes cytokine release and, in turn, increases 

leucocyte synthesis in the bone marrow or functional hypoplenia. The greater 

prevalence of both hidden and overt infections in younger children may be the 

cause of the higher mean leucocytosis associated with SCA. Leucocytosis has 
been proven to be a substantial risk factor for early death in SCA and related with 

a greater incidence of clinical stroke, which may also help to explain the increased 

mortality in young children with SCA. The results also agree with the results of 

Nnachi et al. (2022) and Olaniyi et al. (2014) who reported the increasing white 

blood cell count is a known pathogenic mechanism of chronic inflammation. 

Many studies documented that increased in WBC sickle cell anemia patients such 
as Harp et al. (2021), Ahmed et al.,(2017) and Akinbami et al. (2012), and this is 

fully agrees with the results of the current study. 
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The present results indicated a significant increase in PLT in sickle cell anemia 

patients compared with control group. That’s agree with the results of the  study 

of Aliu et al.,(2020) and Olaniyi et al.,(2014) who reported One-third of those with 

SCA had thrombocytosis, or an increased platelet count. Thrombocytosis in SCA 

has a number of different causes, including anemia-induced increased 
erythropoietin secretion, which has homology with thrombopoietin and leads to 

thrombopoiesis, as well as functional and/or structural asplenia, which is a 

feature of SCA. 

 

On the other hand, the results of the current study agree with the results of the 
study of Aliyu et al. (2008), Antwi-Boasiako et al. (2018) and Akwiwu et al. (2020) 

who reported the higher platelet involvement was caused by more frequent crises 

and more years of life with sickle cell anemia. The results of current study are 

completely different from studies of Liesner et al. (1998) and Lard et al. (1999) 

who reported decrease in PLT levels. 
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