Chapter One

1.0
Introduction


Anaemia is a condition in which there is a decreased amount of hemoglobin in the body with respect to age, gender and environment. Universally, anemia is the most common red cell disorder. In tropical and developing countries over 50% or more of pre-school children and pregnant women are being moderately or severely anaemic. (Cheesbrough, 2000)


The general effects of anaemia are due to tissue hypoxia and effort to compensate for low oxygen carrying capacity, ischemic pain, lethargy and light headedness may be present. These accompanying manifestation are helpful in determining the cause of anemia. Anemia may be due to abnormal low production of red blood cells, excessive loss or destruction (Banasik, 2000)

Red blood cells transport hemoglobin which in turn transports oxygen. The amount of oxygen tissues receives depends on the amount and function of the red blood cells and hemoglobin (David et al, 2010). Decreased production of red cells may be due to nutritional deficiencies of iron, vitamins B12 or folate. Excessive red blood cell destruction may be due to haemolysis {in ABO blood group rhesus incompatibility, drug} or bleeding (in surgery or trauma) and also inherited disorders of red cells often impair production. Determining aetiology of anemia is based on the history, differential signs and symptoms and results of laboratory studies (Banasik, 2000).


Red blood cells indices are calculations derived from the complete blood count that aid in the diagnosis of anemia. Red blood cells indices help classify types of anemia (Lawrence, et al; 1998). These indices include, mean cell volume (MCV), which measures the average volume of a red cell by dividing the haematocrit by the red blood cells. The mean cell volume categorize red blood cell by size. It classifies anaemia into normocytic, microcytic and macrocytic anaemias. Mean cell haemoglobin {MCH} which measures the average weight of hemoglobin in a red blood cell. It classifies anaemia into normochromic, hypochromic, and hyperchromic anaemias. Mean cell hemoglobin concentration (MCHC) which measures the average concentration of haemoglobin in a red blood cell. The mean cell haemoglobin concentration categories red blood cells according to their concentration of haemoglobin. It classify anaemia into normochromic, hypochromic and hyperchromic anaemias (Cheesbrough, 2000)


Anaemia is diagnosed when either the haemoglobin or haematocrit of blood sample is too low. Anaemia is present in adult, (greater than or equal to 15 years) if the haematocrit is less than 40% (haemoglobin <13.0g/dl) in males, 30 % (haemoglobin concentration < 11g/dl) in pregnant women, 36% (haemoglobin < 12.0g/dl) in females and for children, 6-12 years. 35% (haemoglobin < 11.5g/dl), 0-5 years, 34% (haemoglobin < 11.0 d/dl). These parameters were all classified according to the WHO standard. (WHO, 2008). In taking the history congenital anaemia may be suggested by patient’s personal and family history. Anaemias are classified according to their pathophysiological basis that is whether related to diminished production or accelerated loss of red blood cells or according to cell size. The diagnostic possibilities in microcytic anaemia are iron deficiency, thalassaemia and anaemia of chronic disease. A severely microcytic anaemia (MCV < 70Fl) is always due either iron deficiency or to thalassaemia. Macrocytic anaemia may be due to megaloblastic causes. (Lawrence, et al 1998)


There are several different types of anaemia each with a specific cause and treatment. Anaemia is often a symptom of a disease rather than a disease it self. These include iron deficiency anaemia, megaloblastic, anaemia of blood loss, thalassaemia, sideroblastic anaemia sickle cell anaemia, inherited enzymes defect and anaemia of chronic disease (Margaret et al, 1997).

1.1 Statement of the problem

Anaemia is a global public problem affecting both developing and developed countries with major consequences for human health as well as social and economic development. It occurs at all stages of life cycle but more prevalent in pregnant women and young children (WHO, 2008). In severe anaemia, tissues may not receive enough oxygen. Anaemia leads to low performance and work capacity of the muscles. In young children, especially with iron deficiency, the nervous system may be affected. Children between one and three years old and pregnant women are at greater risk (Jelliffe, 2001)

 The average prevalence of anaemia in African pre-school children is 56%. Anaemia delays growth and development, reduces learning abilities (particularly with iron deficiency) and increase morbidity and mortality rate. 63% of pregnant African women are anaemic from malaria and malnutrition. Their foetus is handicapped and may die. The mother may also die because the iron reserves in the mother are being used by the foetus for red blood cells production, thus leading to iron deficiency anaemia and finally death. Anaemia leads to breathless even at rest, so that the victim cannot perform usual daily task. The cardiac out put, stroke volume and cardiac rate rise (Parry et al, 2004).

Anaemia lead to tissue hypoxia, this tissue hypoxia can give rise to fatigue, weakness, dyspnea and sometimes angina. Brain hypoxia results in headache, faintness and dim vision. A lack of haemoglobin causes pallor of the skin, mucous membrane, conjunctiva and nail beds. Tachycardia and palpitation may occur as the body tries to compensate with an increase in cardiac output. Haemolytic anaemia may cause jaundice due to increased blood levels of bilirubin. If the common causes of anaemia can be determined, the treatment can be started with some assurance (Forth, 2005)

1.2 Background information

According to the World Health organization it is estimated that anaemia affects one-quarter of the worlds population and is concentrated within pre-school age children and women. Iron is estimated to be the most common cause of anaemia world wide and is particularly prevalent in developing countries in Africa and Asia. Recently, there has been a continued decline in the prevalence of anaemia among children from 8.0% to 3.6% but no significant change in the already low prevalence of iron deficiency anaemia (Mahoney, 2008)

In Africa, the commonest causes of anaemia include iron deficiency, folate deficiency, malaria, sickle cell disease and AIDS. Data collected indicate that a total of 270 million people (men women and children) are anemic according to the WHO criteria. Prevalence rates are higher in developing than industrialized countries. The most affected groups, in approximately descending order are pregnant women. Preschool age children low-birth-weight infants, other women, the elderly, school-age children and adult men, in developing countries, prevalence rates in pregnant women are commonly in the range of 40% to 60%; among women, 20% to 40%, and in school age children and adult men around 20%. Around half of those with anaemia are suffering from iron deficiency anaemia (WHO, 1992).

1.3 Research question and Hypotheses

1.3.1 Research Questions

Do the red blood cell indices very in anaemia?

Can the variation of red blood cell indices detect the type of anaemia?

1.3.2 Hypotheses.
The null hypothesis


Red blood cell indices do not vary in anaemia.
The alternate hypothesis


Red blood cell indices vary in anaemia.
1.4 Goals and the objectives of the study.
1.4.1 Goals.
· To determine if red cell indices vary in anaemia.
· To create awareness to health personnel’s on the importance of red blood cell indices in the classification of anaemia.
1.4.2 Objectives

· To identify the type of anaemia associated with the various variations of red blood cell indices

· To classy anaemia based on red blood cell indices
1.5 Rational/ Relevance of the study

· To direct the physician on the degree and type of anaemia and thus facilitating precise and adequate treatment

· To educate health personnels on the relationship between red blood cell indices and anaemia.

· For the researcher to improve his knowledge on the calculation of red cell indices and also on the classification of anaemia.

· To know the type of anaemia so as to monitor the patients response to treatment.
 1.6    Limitations
      Language will be the main barrier since most of the patients speak 
“lamso”    
      Some of the patient did not give their consent to the study since it was        voluntary and freewill.
      The line for the research will be small since the research will go along side with school program.       
Chapter two

Literature Review
2.0 Introduction

Many conditions lead to the reduction of reed blood cell mass which lead to anaemia (Carol M.P. ). Anaemia is not a diagnosis but a reflection of and underlying pathophysiological alteration revealed by a careful history, physical examination and laboratory confirmation. Anaemia typically is cased by the excessive loss of red cells or by impaired production (Salvia A. et al, 1992). Types of anaemia include; pernicious anemia, iron deficiency anaemia, aplastic anaemia, sideroblastic anaemia, sickle cell anaemia, anaemia of chronic diseases (renal failure), inherited enzymes defects, acquired haemolytic anaemia, thalassaemia (Margaret E. et al; 1997). The manifestation of anaemia includes those associated with;

· Impaired oxygen transport

· Alterations in red cells structure

· Signs and symptoms associated with the pathologic process that is causing the anaemia (Carol M. P. ;  )
2.1
Classification of anaemia

Anaemia may be classified according to;

· The morphology of the red blood cells and the indices.

· Aetiology
In morphological classification of anaemia, micro or macro refers to the size of the red blood cells and chromic refers to the colour. There are three types. Firstly normochromic anaemia, the red blood cells size and shape are normal and also normal haemoglobin concentration. Causes include acute blood loss, haemolysis, and chronic infection including renal disorders, endocrine disorders and marrow failure (Sylvia A. P. et al; 1992). Secondly, macrocytic, normochromic anaemia in which the red blood cells are larger than normal but are normochromic because the hemoglobin concentration is normal (MCV increased, MCHC normal). This results from disordered or interrupted nucleic acid synthesis of DNA as seen in deficiency state of vitamin B12 and /or folic acid. Thirdly is microcytic, hypochromic anaemias, microcytic means small, hypochromic mean containing less than the normal amount of haemoglobin (MCV decreased, MCHC decreased). This reflect insufficient haem as in iron deficiency anemia of impaired globin synthesis as in thalassaemia, the major causes are;

· The removal of blood cells from the circulation. An example is bleeding ulcer (Sylvia A. P. et al; 1972).

· Decreased or defective cell production. This occurs when a defect in the red blood cells itself shortens its life or altered environment leads to its destruction.

Conditions in which red blood cell membrane is defective include;

· Haemoglobinopathies, that is inherited abnormal haemoglobin, such as sickle cell disease.
· Impaired globin synthesis, such as thalassaemia

· Red blood cell membrane defect, such as hereditary deficiency

· Enzyme deficiencies, such as glucose-6-phosphate dehydrogenase deficiency (Sylvia A. P. et al; 1992)

Malaria is an aetiologic disease transmitted by the bit of a female anopheles mosquito which causes severe haemolytic anaemia. Hypersplenism can also cause haemolysis by trapping and destroying red blood cells (Sylvia A. P. et al; 1992)

2.2 Types of anaemia by aetiology

2.2.1 Megaloblastic anaemia

Megaloblastic anaemias are heterogeneous group of disorders that share common morphological characteristics, erythrocytes are large and have higher nuclear to cytoplasmic ratios compared to normablastic cells. Neutrophil can be hypersegemented and megaloblastic cells are abnormal. The maturation of nuclei is delayed, while the cytoplasm development is normal in megaloblastic cells (Schick et al; 2009)

Pathophysiology

The molecular bases of megaloblastosis are a failure in the synthesis and assembly of DNA. The most common causes of megaloblastosis are metabolism Cobalamin and folate deficiencies. Cobalamin and folate metabolism are related and abnormalities in this pathways are believed to lead to the alternated production of DNA. Evidence exists that megaloblastosis is caused by interference of folate metabolism by the inhibition of methionine synthesis. However, because of dietary folate deficiency, the size of the deoxythymidine triphosphate (DTTP) pool is normal or increased in persons with megaloblastosis. Impairment in the deoxyuridine monophosphate (DUMP) is responsible for nutritional megaloblastosis. Despite this information, the biochemical basis for megaloblastosis is fully understood (Schick et al 2009)

Causes of Megaloblastic anemia

Megaloblastic anaemia is usually caused by a deficiency in folate and vitamin B12. Other causes are alcohol abuse, certain inherited disorders, drugs that affect DNA, such as chemotherapy drugs, leukaemia, myelodysplastic syndrome and myelofibrosis (Kaferie et al 2010)

Clinical Diagnosis

The basic biochemical defect giving rise to megaloblastic anaemia is impairment of DNA synthesis with relatively normal RNA and protein synthesis precursor. Megaloblastic anaemia is a deficiency states due to inherited defects of absorption, transport or metabolism of these vitamins. Since vitamin B12 and folic acid are necessary co factor in the synthesis of nucleoproteins, clinical manifestations may involve other organs systems in addition to the haemolytic system (Mathew et al; 1984).

Epidemiology

Most common in elderly with 1 in 8000, it can be seen in all races, but is particularly common in Nordic people. There is no association with other immune disease particularly thyroid disease, Addison’s disease and vertigo (Vitual Medical Centre, 2003)

Symptoms

The following are the most symptoms of megaloblastic anaemia. However, each patient may present with different symptoms which include; abnormal paleness, decreased appetite, lack of energy, diarrhea, weak muscles and difficulties in walking. These symptoms may resemble other blood conditions so; always consult a physician for proper diagnosis (Lucile Packard Children’s Hospital, 2008)

Diagnosis

Megaloblastic anaemia may be suspected from general findings from a complete medical history and physical examination of the patient. In addition, the diagnosis can be confirmed from several blood tests (Lucile Packard Children’s Hospital, 2008)

 Treatment

The first goal is to diagnose the type of anaemia; treatment depends on the cause (Medline Plus, 2010).

 2.2.1.1: Types of Megaloblastic Anaemia

Vitamin B12 deficiency


Vitamin B12 deficiency or pernicious anaemia is a common type of anaemia found in older people, with the exception of very strict vegetations and individuals who have had some type of digestive track surgery. B12 deficiency is caused by the digestive tracks inability to process and absorb B12 (Brad4l, 2009). 

Symptoms


If your vitamin B12 is mild, you may not have symptoms. As the anaemia get worse, the patient may feel weak, tired, have pale skin, diarrhea and lose weight. If the level of vitamin B12 stays too low for a long time, it can damage the nerve cells and can lead to depression, dementia and a poor sense of balance.

Diagnosis


The diagnosis would depend on the patient’s passed history and present feeling. Blood tests are carried out to check the number of red blood cells and to see if the body vitamin B12 is enough.

Causes

Vitamin B-12 deficiency is a cause of macrocytosis, because DNA synthesis requires cyanobalamin (Vit. B-12) as a co factor, a deficiency of the vitamin leads to decreased DNA synthesis in the erythrocyte and thus leading to macrocytosis, Dietary deficiency can be rare even though it result from;

· Lack of intrinsic factors in patients with post gastrectomy status or who have pernicious anemia.

· Malabsorption of vitamin B12 secondary to small bowel overgrowth, tapeworm or sprue

· Inherited disorder of DNA synthesis

· Long term alcohol intake directly affects bone marrow (Brick. W. 2009)
Treatment


Treatment is usually taking pills that contain a higher dose of vitamin B12 than regular vitamin pills or regular shuts of vitamin B12 in the arm. Both treatment restore vitamin B12 in the body, correcting anemia and other complications of vitamin B12 deficiency.

Complications


Vitamin B12 affects cells that form the outer surface of the body and line inner passage ways. Therefore, a lack of B12 may cause a false abnormal pap smear (Medline Plus, 2010)

Prevention


Vitamin B12 anemia can be prevented by including animal products like milk, cheese and eggs inpatients diets. People who follow a vegan diet can prevent by taking a daily pill (Health wise staff, 2009)

Prognosis


Treatment is usually effective, any damage to the nerves may be permanent. Especially if treatment was not started when symptoms begins (Medline Plus, 2010)

Folate Deficiency Anaemia


Folic acid deficiency anaemia is a common slowly progressive megaloblastic anaemia. It usually occurs in infants, adolescents, pregnant and lactating females, alcoholic, elderly people and intestinal diseases (Springhouse, 2005)

Symptoms


Folic acid deficiency anaemia gradually produces clinical features that are characteristics of other megaloblastic anaemias without the neurologic manifestations. These include, progressive fatigue, dyspnea, headache, fainting, pallor and slight jaundice (Springhouse, 2003)

Causes


Folate also called folic acid is necessary for red blood cell formation and growth. One can get folate by eating green leafy vegetable and liver. Because folate is not stored in the body in large amounts, one needs to consume this vitamin continually through diet to maintain normal level. The red blood cells in the deficiency are usually large and are called megalocytes (Kaferie J. et al; 2009)

Diagnosis


The schilling test and a therapeutic trial of vitamin B12 injections distinguish between folic acid deficiency, vitamin, and pernicious anaemia. Significant findings include microcytosis, decreased retic count, abnormal platelet and serum folate less than 3mg/ml (springhouse, 2005)

Treatment


Folic acid supplements and the elimination of contributing causes are the primary treatments, supplement may be given orally (1-5mg/day) or parentally. Balance diets also improve victim’s condition [springhouse, 2003].
2.2.2          Iron deficiency anaemia

Iron is needed to produce the haem component of haemoglobin and a small amount is needed to produce muscle myoglobin and cytochromes. Insufficient iron for haemoglobin production leads to iron deficiency anaemia (Cheesbrough, 2000)

Pathophysiology of iron deficiency anaemia 

Iron deficiency anaemia occurs when the supply of iron is inadequate for optimal formation or red blood cells. The result is small (Microcytic) cells with pale colour (hypochromic) on staining. Body stores of iron, including plasma iron become depleted, and the concentration of serum transferin, which binds with and transportation of iron decreases. Insufficient iron stores lead to a depleted red blood cell mass with low haemoglobin concentration and subsequent impaired oxygen-carrying capacity (spring house, 2002)

Clinical manifestation of iron deficiency anaemia


Majority of cases are asymptomatic, however victims may experience general symptoms such as weakness, fatigue, palpitation and headache. In severe cases, gastrointestinal symptoms are seen such as glossitis, erosion at the corner of the mouth and dysphasia as well as charges in the finger nails, conjunctival, pallor and splenomegaly.

Causes


Iron deficiency anaemia may be caused by the following;

· Diet low in iron is obtained by the following in our diet. An unbalanced diet victim always suffers from some degree of iron deficiency anaemia.

· Blood loss: lost of blood can cause a decrease of iron and result in anaemia

· Gastrointestinal tract abnormality: malabsorption of iron is common with gastrointestinal surgeries victims. Most of the iron taken through food is absorbed in the upper small intestine. Any abnormalities in the gastrointestinal tract could alter iron absorption and result in iron-deficiency anaemia (University of Maryland Medical Centre, 2008)
Epidemiology


Iron deficiency is the world most common nutritional deficiency and is associated with developmental delay, diminished intellectual performance and decreased resistance to infection. In pre-menopausal women, the most common causes are menstrual blood loss and pregnancy. In men and post-menopausal women, the most common causes of iron deficiency anaemia are gastrointestinal blood loss and mal-absorption (Trost L B. et al; 2006

Diagnosis


A blood sample is taken and sent off to the laboratory. An analysis of the red blood cells is usually included with the result of his test. In pronounce iron deficiency. The red blood cells will be small and pale (Patrick D, 2011)

Treatment 

Iron tablets will rapidly reverse anemia, so long as any underlying cause of blood loss has been treated. The tablets can irritate the stomach and should be taken after food to prevent this.

Prevention

· Maintain breast feeding for the 1st 5-6months of life when possible although the concentration of iron is lowered in breast milk than in formula, iron in breast milk is more bioavailability.

· Encourage iron enriched cereal when infants are started on solid food.

· Iron supplement (1mg/kg/d) for infants who are exclusively breast fed beyond 6months of age (Schwartz W M. et al,2oo8 )
Prognosis

· Anaemia is readily connected with iron replacement.
· Developmental delay may be long lasting (Schwartz, et al,2008 )
 2.2.3               Aplastic Anaemia

Aplastic anaemia is a syndrome of bone marrow failure characterized by peripheral pancytopenia and marrow hypoplasia and mild macrocytosis is observed in association with stress and erythropioesis. This syndrome was introduced by Paul Ehrlich in 1888 when he studied the case of a pregnant woman who died of bone marrow failure. This syndrome was named aplastic anaemia in 1904, by Anatole Chauffard (Bakhshi S. et al; 2010)

Epidemiology


No accurate prospective data are available regarding the incidence of aplastic anaemia in the United States. Findings from several retrospective studies suggest that the incidence 0.6-6.1 cases per million populations. Internationally, the annual incidence of aplastic anaemia in Europe is similar to that in United States with two cases per million populations. In Asia, it is more common in the west. The incidence was accurately determined to be four cases per million populations in Bangkok, but it may be close to six cases per million populations in the rural areas of Thailand. The increased incidence may be related to environmental factors such as increase exposure to toxic chemical, rather than to genetic factors {springhouse, 2002}
Pathophysiology


Aplastic anaemia usually develops when damaged or destroyed stem cells inhibit blood cell production. Less commonly damage to bone marrow microvasculature creates and unfavorable environment for cell growth and maturation (springhouse, 2002)

Causes


70 to 80% are idiopathic, the rest congenital. In a small subject of patients infection or drugs can be identified as a trigger factor for bone marrow failure.

· Congenital or Inherited for example Fanconis anemia, Diamond- blackfan syndrome; congenital aplastic anemia is very rare the most common receive disorder)

· Acquired

· Idiopathic

· Infection  for example hepatitis viruses, HIV, Mycobacterium and parvovirus

· Pregnancy

· Drugs for example chloramphenicol, chloroquine, sulfonamides, indometacin diclofenac.

· Sickle cell anemia, aplastic crisis associated with parvovirus infection (Kenny T, 2010)
Symptoms


The symptoms include increasing tiredness, weakness and shortness of breath. Bleeding, bruising and blood sports may be noticed. Sore throats and other infections are noticeable. A high temperature with shivering attacks is an important symptom that demands immediate medical attention (Hamblin T. J., 2005)

Laboratory diagnosis


Pancytopenia in aplastic anaemia is characterized by low red cell, white cell and platelet counts. The magnitude of granulopenia is very important for the immediate prognosis (Lee Eller, et al 2005) elevated serum iron levels, but normal or slightly reduced total iron- binding capacity; haemosidin is present, and tissue iron storage is visible microscopically (spring house, 1997)
Treatment


Effective treatment must eliminate any identifiable cause and provide vigorous supportive measures, such as packed red blood cells. Pl Bone marrow transplantation is the treatment of choice for severe aplastic anaemia and for patients who need constant red blood cell transfusions. Corticosteroids should be given to stimulate erythroid production; also marrow stimulating agents such as androgens should also be given. (Spring house, 2005)

Prevention


Patients with low leukocytes counts need special measures to prevent infection. The infection itself require specific antibodies, however, they are not given prophylatically because they tend to encourage resistant strains of organism. (Springhouse, 2003)

2.2.1 Sickle cell Anaemia

Sickle cell anaemia is a disorder of the blood caused by inherited abnormal hemoglobin. The abnormal hemoglobin causes distorted red cells. The sickle cells are fragile and prone to rupture. The irregular sickle cells can also block blood versus causing tissue and organ damage or pain (William C. et al; 2009)

Pathophysiology


Sickle cell anemia is caused by a point mutation in the β-globin chain of hemoglobin, causing the hydrophilic amino acid, glutamic acid to be replaced with the hydrophobic amino acid valine at the sixth position. The β-gene is found on the short arm of chromosome II. Under low oxygen conditions the absence of a polar amino acid at position six of the B-globin chain promotes the non-covalent polymerization of haemoglobin which distorts red blood cells into a sickle shape and decreases their elasticity.

Clinical Manifestations


Sickle cell anaemia and sickle cell trait are found almost entirely in the black race. Haemolysis of the sickle cells occur in the spleen and     vaso-occlusive events occur in the small capillaries and venules caused by sickling cells. Painful episodes are a result of obstruction of blood vessels, tissue hypoxia and tissue death and may occur through out the body. Children with sickle cell anaemia are shorter and experience delayed puberty but they attain normal height with late adolescent. {Sylvia a. et al, 1992}
Epidemiology


Sickle cell anaemia affects millions throughout the world. It is particularly common among people whose ancestors come from Sub- Saharan French and Spanish speaking region, and Indian.

Causes


 It is a protein in side red blood cells that carries oxygen, sickle cell anaemia is caused by an abnormal type of haemoglobin called haemoglobin S (HbS). HbS distorts the shape of red blood cells especially when exposed to low oxygen levels. These fragile sickle shaped cells deliver less oxygen to the body’s tissues. They can also clog more easily in small blood vessels and break into pieces that disrupt healthy blood flow (Vorvick L. et al; 2010)

Diagnosis


Early diagnosis of sickle cell anemia is critical. So children who have the disease ca receive treatment.

· Blood test: there are simple in expensive blood tests for sickle cell disease on all newborn infants. Hemoglobin electrophoresis is the most widely used diagnostic test. The test also tells whether or not the child carries the sickle cell trait. {Lee-Ellen C. et al,2005}
Treatment


Although sickle cell anaemia cannot be cured, treatments can alleviate symptoms and prevent painful crises. Certain vaccines, such as polyvalent pneumococcal vaccine and haemophilus influenzae β-vaccine, anti-infective such as low dose oral penicillin and chelating agents such as deferoxamine, can minimize complications resulting from the disease (Springhouse, 1997). Stem cell transplantations are curative and the treatment of choice (Lee-Ellen C. et al, 2005). To avoid crises, it is advised to avoid saturations that precipitate sickling episodes such as dehydration infection cold exposure, acidosis and severe physical exertion (Carol M. P., 1994)

Prevention

People with sickle cell anaemia need to keep their immunization up to date, including haemophilus influenzae
· Some patients may receive antibiotics to prevent infections

Crises can be prevented by;

· To prevent  exposure to oxygen loss

· To make sure you are getting enough fluids.

· To avoid infection (Medline Plus, medical encyclopedia, 2009)
 2.2.5            Haemolytic Anaemia
Haemolytic anaemia is disorders in which the red cells are destroyed faster than the bone marrow produce them. There are two types of haemolytic anaemia;
Intrinsic haemolytic anaemia


The destruction of the red cells is due to a defect within the red blood cells themselves. The conditions are often inherited such as sickle cell anemia and thalassaemia

Extrinsic Haemolytic anemia


Red cells are produced healthily but are later destroyed by becoming trapped in the spleen, destroyed by infection or destroyed from drugs that can affect red blood cells (University of Maryland Medical Center, 2008)

Pathophysiology


Haemolysis is a final event triggered by a large number of hereditary and acquired disorders. The aetiology of premature erythrocyte destruction is diverse and can be due to conditions such as intrinsic membrane defects, abnormal haemoglobin, erythrocyte enzymes defects and immune destruction of erythrocytes (Schick. P, 2009)
Epidemiology

· Risk factors are variable and depend on the underline cause

· Sickle cell disorder; mainly affect Africans and some Arabic people

· Autoimmune hemolytic anemia slightly more common in female than in males (Willacy. H., 2009).
Causes of hemolytic anemia 

· Genetic

· Red cell membrane abnormalities (hereditary erythrocytosis)

· Enzyme defects; glucose-6-phosphate dehydrogenase

· Hemoglobin abnormalities; sickle cell anemia, thalassaemia,

· Acquired

Immune

· Isoimmune; hemolytic disease of the new born, transfusion reaction

· Autoimmune; worm blooded  antibody type

· Warm antibody type; idiopathic lymphoma, systemic erythromatosis

· Drug related; drug absorbed onto cell surface for example penicillin or immune complex mediated foe example sulphonamides.
Symptoms


The symptoms of hemolytic anemia are chills, dark urine, enlarge spleen, fatigue, fever, rapid heart beat, yellow skin color (jaundice) pallor (pale skin color) Linda J.V. et al, 2010)

Diagnosis


In order to differentiate hemolytic anemia from others, physicians will examine the blood for the number of young red blood cells. Sine the number is increased in hemolytic anemia. The abnormal area is check for hepatosplenomegaly (Gale group, 2008)

Treatment


The treatment depends upon the cause and severity of the anemia. Medicines like folic acid and corticosteroids may be used in treat the anemia, if it is not severe. Severe hemolytic anemia may be very fatal and immediate hospitalization is required for transfusion of wash and packed red blood cells (Stephen. J.M, 2009)
Prevention


Haemolytic anaemia caused by mediation can be prevented. Avoid the drug that is causing the problem. There is no way to prevent inherited haemolytic anaemia, (Harvard health publications, 2007)

2.2.6 Sideroblastic anaemia


Sideroblastic anaemia, a group of heterogeneous disorder, produces a common defect. It results as a failure to use iron in haemoglobin synthesis despite the availability of adequate iron stores. This condition may be inherited or acquired; the acquired form in turn can be primary or secondary. Hereditary sideroblastic anaemia often responds to treatment with pyridoxine. Correction of the secondary acquired form depends on the causative disorder, the primary acquired form, however, resists treatment and usually proves fatal within 10 years onset of complication. (Springhouse, 2003)

Pathophysiology


Sideroblastic are not pathognomonic of many diseases but rather are bone marrow manifestation of several diverse disorders. On a marrow stained with Prussian blue, a sideroblast is an erythroblast that has stainable deposits of iron in cytoplasm. This deposit form rings sideroblast (Muhammad A.M, 2008)

Epidemiology


This accounts for 5 to 15% of all myelodysplastic syndromes. 70% of all patients are greater than 5o years old. Hereditary forms of sideroblastic anaemia are X-linked and more common in males (Mohammad A.M, 2008).

Causes


Hereditary sideroblastic anaemia appears to be transmitted by x-linked inheritance mostly in young males; females are carrier and usually show no signs of this disorder. The acquired form may be secondary to ingestion of or exposure to toxins, such as alcohol or certain drugs. The acquired from is most common in elderly people (Springhouse, 2005).

Diagnosis


Microcytic examination of blood shows hypochromic or normochromic and slightly macrocytic erythrocytes. Red blood cell precursors’ may be megaloblastic with anisocytosis and poikylocytosis. The haemoglobin values are slightly lower as compared to iron deficiency anaemia with slight leucopenia and thrombocytopenia (Springhouse, 2003).

Treatment

· Treatment is mainly supportive

· Red cell transfusion is given to symptomatic anaemia

· Avoid alcohol and vitamin C as these increase iron absorption (Willacy H, 2009)

Prognosis


Median survival is 51 months, platelets count has recently shown leukaemia occurs in 8% of patients. Death usually occurred as a complication of marrow failure (Willacy H, 2009).

2.2.7 glucose-6-phosphate dehydrogenase deficiency (G6PD)


It is a hereditary condition in which red blood cells break down when the body is exposed to certain drugs or the stress of infection.                                                                                                                                                                        Pathophysiology    
          G6PD deficiency catalyzes nicotinamide adenine dinucleotide phosphate (NADD) to its reduced form, NADPH in the pentose phosphate pathway. NADPH protects cells from oxidative damage. Because erythrocyte do not generate NADPH in any other way, they are more susceptible than other cells to destruction from oxidative stress.  Normal red blood cell that are not under oxidative stress generally exhibit G6PD activity at approximately 2% of total capacity. Even with enzyme activity that is substantially reduced, there may be few or no clinical symptoms (Jennifer, E, et al, 2005)

Causes


G6PD deficiency is a genetic condition. The molecular basis for this disease results from mutations in the G6PD locus at X928. The gene is 18kilo bases long with 13 Oxon, leading to an enzyme of 515 amino acids. (Suzanne. et al, 2009). Complications of G6PD deficiency are neonatal; jaundice, infection-induced and drag induce haemolysis (Cheesbrough, 2000).

Epidemiology


G6PD deficiency occurs with increased frequency through out Africa, Asia, the Mediterranean and the Middle East. In the united states, black males are commonly affected with a prevalence of approximately 10%. The prevalence of the deficiency is correlated with geographical distribution of malaria which leads to the theory that carriers of G6PD deficiency may have partial protection against malaria infection (Jennifer, et al, 2005).

Signs and symptoms

· Symptoms of G6PD anaemia include fatigue, irritability and malaise.

· Dark urine may follow moderate haemolysis.

· Ethnicity may help determine the type/severity of the disease
· Physical exam such as tachycardia and jaundice. (Schwartz, et al, 2008).

Laboratory diagnosis


This includes measure the actual enzyme activity of G6PD rather than the amount of G6PD protein. Obtain a red blood cell count with the reticulocyte count to determine the level of anaemia and bone marrow function. Serum haptoglobin levels serve as an index of haemolysis and will be decreased. (Suzanne, M.C, et al, 2009).

Treatment


Treatment may include;

· Medicines to treat an infection if present.
· Stopping any drugs that are causing red blood cell destruction.
· Transfusion with blood in some cases.
Prognosis


Spontaneous recovery from a haemolytic episode is the usual outcome.

2.3.0 Morphological classification of anaemia

2.3.1 Microcytic anaemia


Microcytic anaemia refers to the presence of red blood cells smaller than normal in a laboratory samples. Thus finding is usually coupled with reduced haemoglobin in the red blood cells, known as “hypochromic anaemia” because the cells are paler than normal. Microcytic anaemia is defined as a mean cell volume of less than 76fL. (Draus, S, 1999).

Pathophysiology

· Disorders of globin chain synthesis include the thalassaemia and haemoglobin E disease. 
· B-E mutation leads to decreased production of functional B-globin messenger RNA.
· Combination of haemoglobin E and B-thalassaemia often result in more sever anaemia, similar to β thalassaemia intermediate or major. (Janet L, et al, 2008).
Signs and symptoms

· Child’s age:

· Microcytic anaemia in children aged 9 months to 3 years and in adolescence is most commonly iron deficiency. 
· β-thalassaemia major often present in 1st year of life a foetal haemoglobin production decline.
· Child’s diet: 

· Evaluate dietary iron intake as appropriate for age 
· Iron in breast is more bioavailable than ion formula.
· Infants who are exclusively breastfed after six months are at increase risk for iron deficiency if they do not receive supplements.
· History of pica suggests iron deficiency and or lead to intoxication.
· Other factors:

· History of blood lost. 
· Decrease iron store.
· Ask about loss from stool, iron, and chronic nosebleeds.
· Premature birth or blood loss at birth.
· Children’s ethnic background and familial history of anaemia.
· Symptoms suggestive of a chronic disease such as joint pains/swelling or abdominal pains (Schwartz. M.W, et al, 2008)
                                                                                                                                             Causes


The most common cause of microcytic anaemia is iron deficiency. Iron is necessary to the formation of haemoglobin so when it is lacking red blood cells are small (microcytic) and pale (hypochromic). The body stores iron in the bone marrow. When iron intake is not enough to provide for daily needs, the storage iron (ferritin) is activated. If iron stores continue to be depleted without replacement, the body’s ability to make new red blood cells will be impaired. (Mathew W, et al, 2005).

Family history


Some causes of microcytic anaemia are inherited. Physicians should ask about a diagnosis of anaemia in other family members, because certain disorders are more common in particular ethnic group. Sickle haemoglobinopathies are more common in Africa- Americans and Hispanics. (Richardson, 2007).

Diagnosis


Microcytosis is indicated by a MCV value that is below the reference interval. Furthermore, microcytosis often is accompanied by a high red blood cell distribution with (RDW) value. This value is a measure of anisocytosis or variation in erythrocyte size. (Mathew. W, 2005)

Treatment


The primary treatment for microcytic anaemia is iron supplements; while investigating the cause of microcytic anaemia. (Robinson A, 2011)

2.3.2 Macrocytic anaemia


Macrocytic anaemia means that the red blood cells are larger than normal. Macrocytic anaemia is one in which there is a drop in haemoglobin levels in the blood cell. 2.5% of haemoglobin below the normal for a population will be classified as anaemic. This figures we usually take as below 13g/dl for men and below 12g/dl for women. Children have lower haemoglobin than adults. Macrocytic occurs when there are problems with the synthesis of the cells, as in vitamin B12 or folic acid deficiency. New cells especially reticulocytes are also slightly larger and so if they occur in excessive numbers, there may be macrocytic, (Lawrence K, 2010).

Pathogenesis


Macrocytosis describes the presence of macrocytes on a blood film, together with a raised corpuscular volume. It is a common finding in the result of a full blood count (FBC) and may or may not be associated with a an anaemia. It is usually associated reduced haemoglobin and most commonly occurs as a result of megaloblastic and non-megaloblastic. Megaloblastic refers to a characteristic abnormality of the erythroblasts in the bone marrow in which the maturation of the nucleus is delayed relative to the cytoplasm. It result from defective DNA synthesis, (Laurence K, 2010)

Epidemiology


Non complications are directly attributed to the increased size of the red cells. Complications are attributed to the condition causing the macrocytosis. Macrocytosis may occur at any age, but it is more prevalent in older age groups because the causes of macrocytosis are more present in older persons, (Brick W, et al, 2009).

Causes


Macrocytic anaemia is a sign that the red cells are not maturing properly. These cells lose their nucleus and decrease in size during the normal growth process. The most common cause of macrocytic anaemia is lack of vitamin B12 of folate. (Draus. S, 2008)

Symptoms


Symptoms of macrocytic anaemia include; fatigue, weakness and in severe cases, shortness of breath (Serena B, 2011).

Diagnosis


Anaemia is examined by examining blood smears to check the size of red blood cells. Those smaller than normal are microcytic and those larger than normal are macrocytic. It can also be diagnosed by determining the red blood cell indices by calculation.

Treatment


Macrocytic anaemia includes folic acid supplements and vitamin B12 injections. (Serena B, 2011).

2.3.3 Normocytic Normochromic Anaemia


Normocytic Normochromic Anaemia is a condition of decreased number of red blood cells in which red blood cells have normal size with normal amounts of haemoglobin. (Maximum health care for you, 2011). In this condition, the MCHC, MCV, and MCH are normal (Cheesbrough, 2004).

Aetiology

 
Normocytic Normochromic Anaemia may be thought of  as representing any of the following; a decrease production of normal sized red blood cells (e.g. anaemia of chronic disease aplastic anaemia), or increased destruction or loss of red blood cells, (e.g. haemolysis), or uncompensable increase in plasma volume (e.g. pregnancy, fluid overload) or a mixture of conditions producing microcytic and macrocytic anaemia. Is should be noted that in an initial stage, nearly all anaemia are normocytic (Brill, et al, 2000).

Signs of 
 Normocytic Normchromic Anaemia                          Normocytic       Normochromic anaemia may be usually start slowly. It does not have signs at first. You may find yourself getting tired easily. You may look pale. If the anaemia starts suddenly or gets really bad, you might feel dizzy or weak (health information for the whole family, 2011).

Causes

· Increased red blood cells loss or destruction.

· Acute blood lost

· Hypersplenism

· Haemolytic disorders

· Secondary causes

· Chronic renal failure

· Liver disease

· Anaemia of chronic disease

· Sideroblastic anaemia

· Over expansion of plasma volume

· Pregnancy

· Overhydration

(Brill, et al, 2000)

Laboratory diagnosis


In 
Normocytic Normochromic Anaemia, the MCV, MCHC and MCH values are within the normal range. Though anaemia of chronic disease is the most common cause of such anaemia, the deferential diagnosis is extensive, including blood loss, haemolytic anaemia, anaemia of renal disease, nutritional anaemia and primary bone marrow disorders, (Harrington,2000).                                                                                                                                              Treatment

Treatment of normocytic normochromic anaemia varies and depends on the cause of anaemia. The most is to eradicate automatically, (Maximum health care for you 2010).

CHAPTER THREE
3.0 MATERIAL AND METHODOLOGY

3.1 RESEARCH DESIGN

The study was a prospective study carried out on 257 specimens collected from the 14th of January to23rd May 2011. The study was a hospital and laboratory base on all anaemic patients visiting the St Elizabeth’s general hospital and cardiac centre Shisong.

STUDY AREA


The study was carried out at the St Elizabeth’s catholic general hospital and cardiac centre Shisong. Shisong is situated in the Kumbo East health district of the North West region. It has a population of about 15.000 inhabitants most of who are farmers.


There exist two seasons in Shisong as is the case with others towns and localities in Cameroon. It has a hilly topography. It is a humid cold environment with temperature ranges from 10 to 250C with much colder morning in the dry seasons.


There are a few beer palours, but many palm wine drinking spots in Shisong. However, there are many of such places in Kumbo in general, with many of them situated in the commercial areas of Squares and Mbveh. In these areas, are also found a few hotels and inns.


The Nso people, who are the indigenes, use the “Lamnso” language to communicate amongst themselves and Pidgin English language and English language to communicate with the non-indigenes.


The main occupations of the people are; farming, trading, teaching and some are government public servants. The traditional dish here is corn fufu and huckle berry, known in Lamnso language as “kiban” and “Nyosegi” while the main drinks are palm wine and “Nkang”. Settle is sparse amongst tress giving this location beautiful and green scenery, while housing is moderate with no definite number of people per house.

3.3 study population


The study was carried out on all anaemic patients irrespective of age, gender, race, occupation or religion who visited the St Elizabeth’s General Hospital and Cardiac centre Shisong. 

3.4Ethical consideration


Considering the fact that, this study was carried out in the St.  Elizabeth’s catholic hospital and cardiac centre, (laboratory), I had to request for an authorization from the catholic school of health sciences administration, the matron of the hospital and the head of hospital laboratory.


The purpose of the study was presented and explained to each client to obtain his/her consent. There after, specimens were collected from patients who consented to the study. They were then assured of the confidentiality of their assay result prior to analysis.

3.5 statistical considerations


Blood samples were collected from different patients particularly those of severe trauma such as dizziness, difficulty in climbing and haemoglobin, haematocrit and red blood cell count were done and the red blood cell indices calculated using the indices formula. The type of anaemia was classified using the values given by the indices calculations. Data were presented on tables and analyzed using the independent chi square calculation.                                                                                                                                                                         
3.6    SAMPLE COLLECTION, MATERIALS AND REAGENTS                                                                                                                3.6.1 Method


The test requires about 5-7mL of blood. The blood samples were obtained by tourniquet on the upper arm, locates a vein in the inner elbow region, sterilized the area with cotton soaked in 70% alcohol, allow the area to dry and insert on needle into the vein.  Vacuum action draw the blood  through the needle. When the required blood is drawn, the syringe was removed, dry cotton was placed on the puncture area and needle  capped following aseptic conditions. The syringe cap was removed and blood sample dispense into a tube containing ethylene diamine tetra acetate (EDTA) anticoagulant and mixed. These blood samples were used to carry out haematological tests such as haematocrit, red cell count, haemoglobin in order to classify types of anaemia based on red blood cell indices calculations.  

Material and reagents

· Microhaematocrit centrifuge machine
· Microhaematocrit reader
· Microhaematocrit  capillary tubes
· microscope
· Pasteur pipette
· Slide and cover slip
· Improved Neubauer rule counting chamber 
· Gloves
· Clay sealant
· Cotton
· Test tubes
· test tube racks
· 5mL syringes
· Tube brush
Reagents

· EDTA anticoagulant
· Sodium chloride salt
· Alcohol
· Detergents
· Bleach

Procedure


The pack cell volume (PVC) is a measure of the relative mass of erythrocytes present in a sample of whole blood (bakes, et al, 2007).

Principles


Packed cell volume of a sample of blood is the volume of erythrocytes express as a fraction of the volume of whole blood using the microhaematocrit centrifuge machine. This is the standard method which requires the use of a capillary tube (Cheesbrough, 2000).


This test was carried out using a heparinized capillary blood of about ¾ filled, by capillary action. The dry end of the tubes were sealed using a clay sealant. The filled capillary tube was carefully placed in one of the numbered slots of the microhaematocrit rotor with the sealed end against the rim gasket. The capillary tubes were equilibrated with another tube to prevent breakage. The tubes were centrifuged for 5 minutes to ensure complete packing of the red cells. After centrifuging, the packed cell volumes were read using a hand-held scale haematocrit reader.

Normal values

· Children 2-5 years 

34% - 40%

· Children 6 - 12 years

35% - 45%

· Adult males


          40% - 54%

· Adult females


36% - 40%

These values are reduced in anaemia, increased in dengue haemorrhage fever and in all forms of polycythaemia.

Caution: immediately after reading the packed cell volume, the capillary tubes were discarded into a puncture resistant container for incineration to prevent risk of biohazard.

Quality control


 These tests were done in duplicate to check for imprecision and to check whether there is maximum and constant packing. This was done by centrifuging for 2, 3, and 5 minutes with intermittent observing the tube for complete cell packing (Cheesbrough, 2006).

RED BLOOD CELL (RBC) COUNT


The red blood cell count is a blood test which determines the number of red blood cells, in a sample of blood. It values varies with age and sex of a patient, men, 4.0 – 6.2 x 1012 cells/litre, women, 4.5-5.5 x 1012cells/litre blood.  A normal red blood cell count for children is typically between 3.8 and 5.5 million RBCs per litre. The test is considered a very significant indicator of a patient health. A low value might mean the patient has anaemia, chronic inflammation, and malnutrition. A higher than average RBC count called polycythaemia can be a sign of congenital disease, pulmonary fibrosis or renal problem, (Kelsey, 2011).

Principles

To facilitate counting and prevent lyses of red blood cells, whole blood is diluted with isotonic solution. The cells were counted using a counting chamber under the microscope and the number of red cells per litre of blood is calculated.

Procedure



The accuracy and precision of red blood cell count depend on proper dilution of the sample even distribution and precise samples measurement. The red blood cells were diluted using isotonic solution in the ratio 200:1 that is, 1000mL of normal saline to 5µL of blood (Greer, et al 2008). Manual cell count were performed microscopically using the haematocytometer (Neubauer counting chamber), a special glass counting chamber. This was done by blowing hot air from the mouth on the haemocytometer, cover glass position to cover both ruled areas forming a Newton ring. It was then charged using a Pasteur pipette and allowed to stand for 3 minutes for the cells to settle. The chamber was placed on a microscope stage and using the 10x objective the central squares was located. The large centre is used for red blood cell counts. This square is subdivided into 25 smaller squares, only the four corners squares are used to perform red cell counts. The cells were counted using the large centre square. Only for corners and centre numbers of cells were counted was calculated from the average number of cell using the formula
RBC = total count x dilution factor


Area count x depth of chamber

(Estridge, et al 2000)

Haemoglobin measurement


Haemoglobin is the red pigmented protein located in the erythrocytes and consists of four subunits. Its main function is the transport of oxygen and carbondioxide in blood. Haemoglobin is measured to detect anaemia and it is severity and to monitor an anaemic patients response to treatment. EDTA anticoagulated blood was used. The collection of blood is described above, (Egyptian company for biotechnology, 2007).

Principles


Haemoglobin is oxidized by potassium ferricyanide which is converted into stable cyanomethaemoglobin by potassium cyanide. The absorbance of the cyanomethaemoglobin is monitored at 540nm, (Cheesbrough, 2000)

Procedure


Using a 5ml syringe, 5mL of the Drabkin’s solution aspirated and dispensed into a test tube and 20µL of whole blood sample was aspirated using a microscope and dispense into the tube and was mixed well with the pipette rinsed several times and solution mixture allow for 5 minutes, after which, was then read using a photometric technique at 540nm (Cheesbrough, 2006).

Photometric technique


This test was done using a spectrophotometer which was calibrated to read the blank (Drabkin’s solution)  and the test sample.

Principle. 
Light emitted from the LED passes through the blood sample and then through the interference filter, restricting the wavelength to peak  at 540nm within a narrow band. Light passing through this narrow band filter falls on the photodiode. This converts it to an electrical signal for control and measurement system to calculate and display directly as a haemoglobin concentration in g/L, (Cheesbrough, 2000).

Procedure


This was done by simply inserting the cuvette into the cuvette holders. The cuvette contains Drabkin’s solution which was used to first bland the machine

Preparation of reagents

Normal saline (0.85%)

To make 1d litre:

Sodium chloride: 8.5g

Distilled water: 1litre


8.5g of sodium chloride was weighed and transferred into a flask containing 500mL of distilled water. It was mixed to dissolve the chemical and make up to 1klitre by adding 500mL, (Cheesbrough, 1981)

Drabkin’s solution

· Potassium ferricyanide……..200mg

· Potassium cyanide………….50mg

· Potassium dihydrogen phosphate……140mg

· Non- ionic detergent (e.g. mondet)

· Distilled water…..up to 1litre

Procedure


The above reagents were measured and transferred in a flask. It was diluted with small distilled water and mixed thoroughly. It was making up to 1litre, (Cheesbrough, 2006).

Time line

The research activity started from;

	September
	October
	November
	May
	June
	July

	Submission of research topics
	Submission of research proposal
	Writing of chapter one two and three and raw analysis
	Data analysis and interpretation of results
	Printing of project
	Defend of project


                                                                                                                                              CHAPTER FOUR
                                                                                                                              RESULTS, ANALYSIS AND INTERPRETATION

4.0INTRODUCTION                                                                                       during the period from the 14th of January to the 13th of May 2011, a research on variation of red blood indices was carried out on anaemic patients visiting the Saint Elizabeth’s Catholic General Hospital_ Shisong Laboratory Department. Using blood clinical specimens from both in and out patients, 257 samples were received both form males and females and were analyzed.

4.1 REULSTS


Of the 257 samples analyzed, 141 were from females and 116 were from males with a percentage of 54.9% and 45.15 respectively. The samples were all analyzed and red blood cell indices calculation done and the variation of RBC indices then verified in relation to size, colour and severity of anaemia.

Data analysis

Table one: variation of RBC size (anisocytosis) in relation to gender in anaemia patients.
	Gender
	Microcytic
	Normocytic
	Macrocytic
	Total

	Males
	29
	80
	7
	116

	Females
	34
	88
	19
	141

	Total
	63
	168
	26
	257

	X2tab(2,0.05)=5.991                                                           X2(a) = 4.002
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Figure 1: representation of variation in size in relation to gender

From table one above, out of a total of 257 participants, 166 were from males and 141 were females with a percentage of 45.1% and 54.9% respectively.  Their values variation in the RBC size (anisocytosis) can be seen in figure 1 above.


From chi square analysis, X2tab > X2cal, thus supporting the claim that, RBC size is independent on gender in anaemia patients.

Table II: variation in RBC colour (haemoglobin content) in relation to gender in anaemia in patient.

	Gender
	Hypochromic
	Normochromic
	Hyperchromic
	Total

	Males
	5
	107
	4
	116

	Females
	8
	127
	4
	141

	Total 
	13
	236
	8
	257

	X2tab(2,0.05)=5.991                                              X2cal= 0.332
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Figure 2: representation of variation in colour in relation to gender


The table above shows the various variations in re blood cell colour with normochromic anaemia higher in both males and females. The different variations of colour can see in figure 2 above.


From that statistical calculation, X2tab > X2cal implying that, there is enough evidence to accept the claim that, RBC colour haemoglobin content is independent on gender in anaemia patients.

Table III: variation of RBC in relation to age in anaemia patients
	Age
	Microcytic
	Normocytic
	Macrocytic
	total

	0-9
	13
	34
	9
	56

	20-35
	10
	31
	7
	48

	36-49
	25
	43
	4
	72

	49-50
	15
	60
	6
	81

	Total
	63
	168
	26
	257

	X2tab(6,0.05)=12.529                                                          X2cal= 11.013


The calculation show X2tab > Xcal. Thus, there is enough evidence to support the claim that, RBC size is independent of age in anaemic patients.

Table IV: variation of RBC colour (haemoglobin content) in relation to age in anaemic patients.
	Age
	Hypochromic
	Normochromic
	Hyperchromic
	Total

	0-19
	5
	52
	/
	57

	20-35
	1
	50
	3
	54

	36-49
	5
	49
	2
	56

	≥50
	2
	85
	3
	90

	Total
	13
	236
	8
	257

	X2tab (6,0.05)= 12.592                                                              X2cal=6.016


The table above shows the different variation of red blood cells colour according to age. 


From the statistical calculation, X2tab > X2cal. Since Xtabulated  is greater than x calculated thus supporting the claim that RBC colour is independent on age in anaemic patients 
Table V: variation of RBC size (anisocytosis) in relation to severity of anaemia.

	haemoglobin concontent
	Microcytic 
	Normocytic
	macrocytic
	Total

	8-10.9
	41
	115
	16
	172

	6-7.9
	13
	35
	6
	54

	2-5.9
	9
	18
	4
	31

	Total
	63
	168
	5
	257

	X2tab (4,0.05)= 09.488                                                              X2cal=1.012



The table above shows the various variations of RBC in relation to severity of anaemia. 

From Chi square analysis, X2tab > X2caL. There is not enough evidence to support the claim that severity of anaemia is dependent on the RBC size in anaemic patients.

Table VI: variation of RBC colour (haemoglobin content) in relation to the severity of the anaemia.

	Haemoglobin content
	Hypochromic
	normochromic
	Hyperchromic
	Total

	8-9-10
	6
	166
	4
	176

	6-7.9
	3
	46
	3
	51

	2-5.9
	4
	25
	1
	30

	Total
	13
	236
	8
	257

	X2tab (4,0.05)= 09.488                                                              X2cal=7.103



The above show the various variation in relation to severity of anaemia with normochromic anaemia higher (91.8%) followed by hypochromic with 5.1% and hyperchromic with 3.1%.


From Chi’s square, X2tab >X2cal. ​ Thus, there is enough evidence to support the claim that the severity of anaemia is independent on the haemoglobin content.

CHAPTER FIVE

DISCUSION, CONCLUSION AND RECOMENDATIONS

5.0 INTRODUCTION


The research carried out on variation of RBC indices in anaemic patients visiting the Saint Elizabeth’s catholic general hospital and cardiac centre Shisong, done on both sexes and all age group.

DISCUSSION


Anaemia is not a diagnosis but a reflection of an underlying pathologic alteration revealed by careful history, physical examination and laboratory confirmation. In this study to classified anaemia by morphology and to see if there is any variation using RBC indices calculation; 257 samples were analyzed of which normocytic normochromic anaemia was the most prevalent with 61.5% and 38.5% of the other parameters as in chapter four results above.


 From the result obtained in this study, it shows that there is no variation of RBC indices in anaemic patients. Greer, et al, 2008, postulated that, the RBC indices represent mean values and do not reveal any variation that may exist within a population of cells and also, the indices do not detect two or more population differing in size or other characteristics.  The MCV can be normal of there are combine abnormalities, such as when iron deficiency (decreased MCV) is accompanied by a megaloblastic anaemia (increased MCV). For this purpose, it is important to examine the peripheral blood smear along size the indices. The reason for variation of the indices may be attributed to the f act that the abnormalities of red blood cells were so small to altered the indices calculation.

The study shows that the age is greater than 50 are more anaemic as compared to the other age group. This can be due to chronic disease such as liver problem and chronic renal failure and also lack of the intrinsic factor.

CONCLUSION


The study based on the variation of red blood cell indices in anaemic patient visiting the saint Elizabeth’s catholic general hospital-shisong.  The research methodology instruments data collection analysis were all exposed in the study.


As proven by this study, it can be concluded that there is no variation of RBC indices in anaemic patients.

RECOMMENDATION

Based on the results of the and in order to promote the continuity of research, the following recommendation can be made,
· For future studies, quality control and quality assurance should be ensured.

· A combine study should be done using RBC indices and peripheral blood smear to verify the variation of RBC indices in anaemia.

A similar study should be carry out on this topic using Toisson’s fluid which will lyse all the other cell present and ensuring quality result.
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