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Abstract 

Background: Anemia is the most common condition in blood diseases, is caused by              

a decrease in hemoglobin concentration on normal level .  

Objective:To the increased prevalence of anemia among children and women and The 

Purpose of recognize the types of anemia among children in Ba'qubah and How to diagnose 

and reduce the prevalence of anemia among children.  

Patients and Methods: This study was conducted in the Al-Batoul pediatric Hospital of 

Diyala Health Department for the duration of the first of October and ends on the 31st of 

December of the year 2016 , which collect 383 ( 212 male 55% , 171 female 45% ) blood 

samples of children sick Anemic ( Hemoglobin levels less than 11.0 g/DL) with age range 

between 1-15 years , with 2.5 cm 3 venous blood into a tube containing (EDTA) Ethylene 

diamine tetra acetic acid for blood picture, adopting the mean corpuscular volume (MCV) in 

classification anemia MCV < 80 fl , MCV = 80-100 fl ,  MCV > 100 fl, as a bloody tinge to 

help with microscopy . 

Results: The results of the current study showed that most anemic patients samples was of 

mean corpuscular volume for less 80fl, represented by iron deficiency anemia by 45.69% and 

Thalassemia by 38.12% . While the mean corpuscular volume range between MCV = 80-100 fl 

ratio 13.05% spread on the sickle by 4.96% and Spherocytosis anemia by 8.09 %, while the 

mean corpuscular volume for more than 100 fl at ratio low 3.13% and represented by vitamin 

B12 anemia, which showed the latter strongest decrease in numbers of red blood cells and 

hemoglobin level, And this decrease in numbers of red blood cells and hemoglobin level was 

strongest in the Thalassemia and sickle cell anemia, compared by iron deficiency anemia, and 

Spherocytosis anemia , while decrease mean corpuscular hemoglobin in iron deficiency anemia 

and Thalassemia and increase in  Vitamin B12 deficiency anemia. As the study indicated that 

the numbers of white blood cells exceeded the normal in patients with Thalassemia and vitamin 

B12 deficiency anemia . 

Conclusion:The present study concludes that there is strongest decrease in numbers of red 

blood cells and hemoglobin in patients with hemolytic anemia and lack vitamin B12 with 

very high numbers of white blood cells. 
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Introduction

    Anemia is a decrease in blood to transfer a 

sufficient amount of oxygen to various body 

tissues because of the low level of 

hemoglobin in red blood cells or a decrease 
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in the total number of red blood cells in the 

circulatory system, and on this basis the 

tissue does not receive enough oxygen to 

grow and sustain their various activities [1]. 

It is the most common condition in 

hematology and is one of the most common 

health problems in the world and one of the 

important clinical signs of underlying 

disorders. Unlike the prevalence of anemia 

among preschool children, especially 

between 6 months and 5 years, 80% of which 

affects children before school age and 

pregnant women in developing countries, and 

20% of children in the United States, at least 

30-40% in industrialized countries [2]. In 

Iraq an increase was observed in the 

incidence of anemia to different segments of 

society as a result of the economic situation 

and the severe lack of nutrients in addition to 

some wrong food habits and other effects that 

will have a bad effect on normal rates for the 

blood of each individual in Iraq which has 

led to an increase in the incidence of anemia 

in the Iraqi society [3]. 

There are many factors that play a role in the 

etiology of anemia such as socio-economic 

and nutritional, biological, environmental and 

cultural properties [4].It is believed that the 

most anticipated causes for anemia is the 

decline in the production of red blood cells or 

blood loss. These factors result from a lack of 

essential elements like iron, vitamin B12, 

folic acid, or may produce a few basic 

elements of food shortage, malabsorption, 

bleeding disorders or idle bone marrow, 

hormone deficiency, chronic diseases or 

infections that lead to lower production, and 

hemolytic anemia which is associated with 

increased cells crash [5]. 

Patients and Methods 

  Venous blood samples were obtained from 

children at Al-Batoul pediatric Hospital in 

Ba'qubah for the from the laboratory section 

(blood draw) on a daily basis from 8:30 a.m. 

to 2 p.m., from October 1st. Until the 31st of 

December of the year 2016, 383 blood 

samples were obtained (212 male 55% and 

171 female 45% ), where the venous blood 

was placed in 2.5 liter tubes containing clot 

blocker (EDTA) ( Ethylene diamine tetra 

acetic acid). Used directly without storing to 

take blood picture. After you mix it gently on 

my blending Vortex-type Mixer samples, 

then put on your DX Pentra ABX 120 blood 

analyses for total Complete blood counts 

(CBC) containing the measure of hemoglobin 

concentration (Hb), haematocrit (Hct), and 

acount of numbers of red blood cells (RBCs), 

mean corpuscular volume (MCV), mean 

corpuscular hemoglobin (MCH), mean 

corpuscular hemoglobin concentration 

(MCHC), and acount of numbers of white 

blood cells ( WBCs) and acount of numbers 

of platelets ( PLT ).)Then the same sample 

was used to make blood smear on a glass 

slide. As a special form was prepared for 

each patient including date of birth, sex, 

history, blood type and treatment. 

Hemoglobin concentration adopted under par 

(less than 11 g/DL) allowed according to the 

World Health Organization to diagnose the 

presence of Anemia [6]. Depending on the 

count and bloody measure mean corpuscular 

volume (MCV), and the shape and size of red 
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blood cells that appear in the blood swab 

under a microscope to diagnose types of 

anemia .  

Blood Film:Blood film is a thin layer of 

blood erased or smudged on a glass slide to 

see the components of blood (white blood 

cells, red blood cells, and platelets). blood 

film from blood testing task is used 

extensively in laboratories because of its 

great importance in the diagnosis of anemia 

[7].  

Procedure  

1-Put the glass slide on the surface level, take 

a drop of blood from the blood tube 

containing EDTA blood Pipettes brokered 

and put on one of the edges specifically slide 

1-2 mm distance from the edge so that the 

moderate drop be neither small nor large.  

2- I caught the second slide in my hand 

between the forefinger and thumb and placed 

it in front of the blood drop with a sharp 

corner, then take it back to touch the blood 

drop, blood will spread on the edge of the 

slide and then push the roll forward quickly 

and with a fixed angle without interruption.  

3- Blood smear is left to dry in a place with a 

special number level slide for each patient. 

staining of blood smear:Put the slide 

containing the blood smear on the special 

holder above the sink in the lab. The slide is 

covered entirely with shorthand and left for 

10 minutes Until they change color and then 

wash the slide with tap water and leave it to 

dry. We have finished preparing the blood 

swab [7]. 

The slide is examined using oily lens (100X) 

for the purpose of diagnosing types of 

anemia that exist through the emergence of 

differing in shape and size of red blood cells 

in the smear staining as follows :  

1-People in iron deficiency anemia blood 

swab under a microscope, where red blood 

cells are small size hypopigmented and 

microcytic cells look pretty grim episode in 

the ocean and pale and colorless, and pale 

and colorless Center further demonstrates a 

lack of pigment . 

2- Vitamin B12 deficiency anemia is 

diagnosed in person and folic acid in the 

blood swab under a microscope where the 

red blood cells larger than usual size 

macrocytic with increased pigment and red 

aromats were seen and weadlat oval red 

blood cells trailing altvses.  

3- Thalassemia anemia is diagnosed in blood 

swab under a microscope, where red blood 

cells are compact hypopigmented microcytic 

with different forms of red blood cells and 

red blood cells with a size two targets Target 

cells and red blood cells in a drop of tears 

Tear Drop and parts of red blood cells. 

Fragmented cell.  

4- sickle cell in blood swab is diagnosed 

under a microscope, where red blood cells 

lose natural ring form to a visible Crescent 

cell and Sickle cells resemble a canoe and 

shrunken cells are irregular.  

5- Spherocytes anemia is diagnosed in wipe 

under a microscope, where red blood cells 

lose their natural ring shape and become 

spherical in shape (balled) dark Spherocytes 

[8]. 
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Statistical Analysis 

  Statistical analysis was performed using 

random design) (C.R.D. Factorial 

Experiment with global experience working, 

either factoral differences between test 

coefficients Duncan test used the 

polynomial's Duncan multiple range test [9] 

use statistical analysis software S.A.S-drink 

(2010) for data analysis [10]. 

Results  

   Table number (1) shows that there are 321 

(83.81%) of the blood samples, mean 

corpuscular volume less than MCV<80 fl of 

with 175 sample percentage (45.69%) 

including samples iron deficiency anemia, 

decreased levels of hemoglobin 

concentration, haematocrit , mean 

corpuscular hemoglobin, to reach 10.15 ± 

0.10 g/dl , 33.35 ± 0.33 % , 22.07 ± 0.27 pg 

respectively, note that the numbers of red 

blood cells were within normal average . 

    Including sample and 146 (38.12%) blood 

sample belonging to thalassemia , decreased 

hemoglobin levels,  red blood cells numbers , 

haematocrit to reach 7.33 ± 0.10 g/dl, 3.03 ± 

0.04 cells/microliter × 106, 24.42 ± 0.30  % 

respectively.     

  As for the white blood cells, they were more 

than the normal level, averaged over (15.93 ± 

0.71) cell/microliter × 103. 

  Table (1) shows that 50 sample (13.05%) , 

mean corpuscular volume between MCV = 

80-100 fl to which 19 sample percentage 

(4.96%) due to sickle cell anemia, decreased 

levels of hemoglobin concentration, red 

blood cell numbers, haematocrit to reach 8.67 

± 10.4 g/dl, 3.15 ± 0.15 cell/microliter × 103, 

28.10 ± 1.40 % respectively.      As for the 

white blood cells they exceeded the normal 

average 11.80 ± 1.86  cell/microliter x 103. 

    Including sample and 31 (8.09%) samples 

of anemia due to anemia balled erythrocytes, 

noting that the numbers of red blood cells 

within normal levels, with an average of 4.03 

± 0.09 cell/microliter × 106, and with 

decreased in the mean corpuscular 

hemoglobin, mean corpuscular hemoglobin 

concentration , Which affected the overall 

hemoglobin levels , to reach 27.10 ± 0.51 pg 

, 30.41 ± 0.43 g/dl, 10.82 ± 0.16 g/dl, 

respectively.      As for the white blood cells, 

they exceeded the natural rate, averaged 

11.30 ± 1.04 cell/microliter x 103.    

   Table (1) shows that 12 sample percentage 

(3.13%) of the blood samples of 383 

belonging to B12 vitamin deficiency anemia, 

decreased blood levels of both mean 

corpuscular hemoglobin, red blood cell 

numbers, haematocrit to reach 8.83 ± 0.64 

g/dl, 2.83 ± 0.24 cell/microliter × 106, 28.86 

± 2.35 % Respectively. 
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Table (1): Classification of anemia due to the mean corpuscular volume. 

 

Different letters indicate moral differences at 

( P< 0.05) row within per recipe 

Discussion 

   Iron deficiency anemia is the most 

prevalent nutritional deficiency, not just in 

the study, but globally, affecting large 

numbers of children and women in 

developed countries, as it is the only 

nutritional deficiency that spreads 

extensively in industrialized countries [13].               

The disease arises when the body's iron stock 

fails to meet the natural production of red 

blood cells, insufficient food, poor iron 

absorption, bleeding, or body iron in 

deficiency urination [14]. Any defects in the 

synthesis of heme molecule of hemoglobin  

 

 

molecule, since iron deficiency interferes 

with heme synthesis which leads to a 

decrease in the production of hemoglobin 

and the formation of red blood cells [15]. 

   To care for body iron is maintained by iron 

balance that carefully regulates to ensure 

sufficient quantity of pellets absorption to 

compensate for lost pellets with an estimated 

loss of iron about 1-2 mg per day, so the 

body must absorb this quantity 1-2 mg daily 

to compensate for Internal iron needs which 

are more than 20-25 mg as shattered red 

blood cells at a rate of 0.8% daily and 

constantly compensated [14]. 

    Numbers of white blood cells and platelets 

exceeded natural rates. That iron-deficiency 

anemia may result due to blood loss that 

MCV > 100 fL MCV= 80 -100 fL MCV < 80 FL MCV 

( % 3.13 ) 12 ( % 13.05 ) 50 (% 83.81) 321 Numbers 

 

 

 

 

 

Variables   

Deficiency 

Vitamin B12 

Spherocytosis Sickle cell anemia Thalassemia Iron-deficiency 

anemia 

( % 3.13 )  12 ( % 8.09 )  31 ( % 4.96 )  19 ( % 38.12 ) 146 ( % 45.69 ) 175 

Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE 

8.83±0.64 

b 

10.82±0.16 

a 

8.67±0.41 

b 

7.33±0.10 

C 

10.15±0.10 

a 
Hb ( g/ dl ) 

2.83±0.24 

d 

4.03±0.09 

b 

3.15±0.15 

c 

3.03±0.04 

Cd 

4.66±0.04 

a RBC ( 10
6
/m m

3
 ) 

28.86±2.35 

c 

35.79±0.72 

a 

28.10±1.40 

c 

24.42±0.30 

D 

33.35±0.33 

b Htc ( % ) 

32.93±0.71 

a 

27.10±0.51 

b 

27.65±0.62 

b 

25.52±0.18 

c 

22.07±0.27 

d 
MCH ( pg ) 

30.93±0.57 

 

30.41±0.43 

 

31.0±0.63 

 

31.63±0.15 

 

30.54±0.23 

 

MCHC ( g/ dl ) 

12.77±2.01 11.30±1.04 11.80±1.86 15.93±0.71 11.46±0.53 WBC ( 10
3
/m m

3
 ) 

359.90±22.14  359.90±22.14 374.05±51.58 399.58±16.99 409.17±10.74 PLT ( 10
3
/m m

3
 ) 
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results from damage to the digestive or 

intestinal parasites or bleeding or wounds or 

inflammation of blood vessels, which leads 

to iron deficiency and cell coagulation is 

basic protection mechanism so as to prevent 

loss of blood from the blood vessels, which 

leads to increased numbers of platelets and 

white blood cells as a result of infections 

associated with blood loss and iron 

deficiency, since iron deficiency is a 

contributing factor to increase platelets and 

white cells [16]. 

   Thalassemia due to defects in  Manufacture 

Alpha or beta chain of hemoglobin which 

leads to lack of maturation of red blood cells 

in the bone marrow and leads to the 

formation of red blood cells which are 

inefficient and that leads to the analysis and 

breakdown of cells shortly after bone 

marrow production which leads to chronic 

anemia, which affects children at early stages 

of age causing reduced production of red 

blood cells and the low level of red blood 

cells may also be due to changes in the 

structure and hemoglobin concentration due 

to the small size and low thickness of mature 

red blood cells and the lack of beta 

production chains of hemoglobin, and Clopin 

excess production of chains Alpha Clopin in 

patients with Beta-thalassemia lead to the 

production of abnormal red blood cells 

(small cell and lack of pigment), abnormal 

red blood cells produced in the bone marrow 

and in bone marrow in the initial stages of 

composition of spleen macrophages by 

causing Reduced production of red blood 

cells [17]. The results of the current study are 

consistent with the findings of the [18] in 

low hemoglobin concentration in patients 

with Thalassemia due to the stoppage of 

Alpha or beta chain manufacturing                             

The increase of number of white blood cells 

are very common in patients with severe 

diseases like Thalassemia because of an 

increase in the number of white blood cells, a 

sign and latent disorders to aetiology and 

response that occurs as a result of the 

reaction of bone marrow for a number of 

reasons such as bacterial and viral infections, 

chronic infections, frequent therapy or 

alfslget operations such as stress suffered by 

Thalassemia patients due to lack of access of 

oxygen. Of the tissues, this reaction happens 

by molecules originating in response to 

stimulatory events that include alsaitokinat 

and growth factors (such as granulocyte 

colony stimulating factor G-CSF and 

granulocyte macrophage colony stimulating 

factor GM-CSF) and as a result increase in 

white blood cells release from storage in the 

bone marrow Bone [19].   

    The red blood cells when sickle cell 

patients contain 80% of HbS mean 

corpuscular hemoglobin, mean corpuscular 

hemoglobin-containing red cells HbS oxygen 

loss is less likely to change their form of 

natural red blood cells that they decompose, 

this degradation in cells r arises from losing 

filamentsof the Membrane oxygen lost 

during encephalopathy resulting in tmangl 

cells, which will harden too far in blood 

vessels and lead to blockage of small blood 

vessels and cause infarction of tissue, leading 

to low numbers of red blood cells and 
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hemoglobin concentration in blood cells Red 

[20].        That children with sickle cell 

anemia may have acquired the splenic blood 

wetrakd detention and detention of red blood 

cells in the spleen lead to severe anemia and 

swelling in the spleen and hypovolemic 

shock resulting from acute hypovolemic, are 

particularly vulnerable to sudden and severe 

infections Some types of bacteria, 

particularly at ages less than 5 years and the 

reason might be the shortcomings in virtual 

functions of the spleen, and as a result the 

reaction leads to the increase of white blood 

cells [20]. 

    The red blood cells contain a network of 

protein microfilaments under the red cell 

membrane and these strings are attached to 

the inner surface of the membrane and 

cellular structure called the red cell 

membrane, the membrane proteins shortages 

lead to decouple cellular structure with 

membrane lipid tier which Ends liberally 

grease tier shaped bubbles do not contain 

adipose cell structure, the loss of fat from the 

membrane to a lack of red cell surface area 

so the red blood cells, blood cells-baller 

Methicillin be less amenable to change from 

normal cells because they are held in the 

Spleen and thus devoured and destroyed by 

macrophages in the spleen leading to 

destruction of red blood cells while normal 

life causing low numbers of red blood cells 

and  hemoglobin concentration in red blood 

cells [20].          The detention of the red 

blood cells of Methicillin and being 

swallowed it and smashed them continuously 

in the spleen lead to hyperinflation in spleen 

deficiency occurs in the spleen functions and 

as a result may lead to spleen (Splenectomy) 

leading to increased risk for bacterial 

infections and inflammations and as a result 

of that, there happens a reaction that leads to 

increased numbers of white blood cells [20].                                                                                 

  The lack of vitamin B12 spreads 

significantly among slum dwellers because 

of malnutrition and inadequate animal food 

products [21]. The only plant foods during 

pregnancy and breastfeeding is probably to 

do with the lack of vitamin B12 in both 

mother and child because of increased 

demand for this vitamin [22], as it is as an 

adjunct Co factor in Methionine synthase 

reaction which converts Homosysteine to 

Methonine, shortage of B12 insurance will 

raise the level of Homosysteine in serum 

which is a risk factor for cardiovascular 

diseases [23]. And Methionine are generators 

for configuring S-adenosyl methyionine 

donor of the Methyl and necessary for 

Methylation of phospholipid [24]. 

Resampling Ehab Methyl owing to weak 

DNA, which could contribute to a change in 

the metabolic pathways for the fetus and 

increase the risk of chronic diseases in the 

future. Weak DNA synthesizers also give 

rise to Megaloblaste anemia characterized by 

abnormal generating cells of large pellets in 

bone marrow cells and big red red blood 

cells Macrocytic Terminal [25].                                  

Conclusion 

1- Low hemoglobin levels in five types of 

anemia but it was more decrease in the 

thalassemia , sickle cell and vitamin B12. 
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2- Decrease in red blood cell numbers in all 

kinds of anemia, iron deficiency anemia than 

thought and balled erythrocytes, the most 

lack is due to the B12 vitamin deficiency 

anemia. 

3- Note that the mean corpuscular 

hemoglobin reached its lowest in patients 

with iron deficiency anemia, while its 

highest in a B12 vitamin deficiency anemia. 

4- A sharp rise in the numbers of white blood 

cells to exceed the maximum set up in all 

kinds of anemia, especially in thalassemia 

with an average more than normal.  

5-High numbers of platelets, the deadliest to 

hit the natural limits on all kinds of anemia, 

iron deficiency anemia, especially in terms 

of an average exceeding normal limits 
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