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ABSTRACT 
 

Sickle Cell Anemia, an inherited devastating genetic disorder requires wholistic 
and multi-disciplinary approach in its care, with full involvement of affected 
families. Children are the future generation of any ethnic group and their 
vulnerability nature calls for proper care. World Health Organization (WHO), 
declared sickle cell anemia public health priority according to Makani et 
al.,2010 as 2% of New Born Babies in Nigeria Alone are affected by sickle cell 
anemia given a total of One Hundred and Fifty Thousand (150,000) affected 
children born every year in Nigeria. Sample size consists of children with sickle 
anemia in Imo State Specialist Hospital Owerri and the medical team attending 
to them there. Two different constructed questionnaires were used for the two 
different groups. A total of thirty five (35) patients and one Hundred and forty 
(140) medical personnel’s making a total of one hundred and seventy five (175) 
responses were used to explore existing care in imo State in the direction of 
regular care plan, improved care plan and non orthodox care plan. Both patients 
and professionals strongly agreed to the steps involved in the regular care plan 
except in the administration of Iron Drugs. While in the use of improved care 
plan which offers definitive care where strongly disagreed in Steps like bone 
marrow transplant services and erythrocytopheresis up to (87.9%) and stem 
cells transplant service strongly disagreed up to 100%. While hematological 
investigation and blood transfusion respectively disagreed by 44.3% and 18.6%, 
strongly agree by 55.7% and 77.9%. Lastly, non orthodox care which include 
the traditional, complimentary, spiritual others and none had responses thus 
25.7%, 14.3%, 17.1%, 14.3 and 28.6.From the finding, the availability and 
utilization of regular care plan was paramount, followed by non orthodox. The 
improved care plan which has curative impact is like a mirage in Imo state. It is 
neither available nor affordable. Government and philanthropist should help in 
providing health facilities that can provide improved care plan to unfortunate 
children with sickle cell anemia and at affordable cost to save lives. 

Keywords: Genetic disorder, sickle cell anemia, stages of personality 
development, stages of growth development, classification of amino 
acid, normal hemoglobin structure, types of anemia, abnormal beta 
chain. 
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CHAPTER ONE 

INTRODUCTION 

BACKGROUND OF THE STUDY 
Cummings (2009) explained that sickle cell anemia is an inherited 

genetic disorder of the red blood cell. Postlethwait and Hopson (2000) 

observed that Sickle cell anemia is inherited as a recessive mutation. A child 

must inherit a sickle cell allele from each parent before sickle cell anemia 

occurs. Sickle cell anemia is characterized be the production of defective 

hemoglobin. Hemoglobin, a protein pigment in the red blood cells, has two 

( ) alpha chains and two ) beta chains. The sickle cell beta protein chains 

differ from normal beta chains by just (1) one amino acid out of the 146 

present in each chains (Postlethwait and Hopson 2000; Cummings, 2009). 

The alpha chains are identical in sickle hemoglobin and normal hemoglobin. 

This small change, distorts the shape of the hemoglobin molecules and 

further distortion causes groups of hemoglobin molecule to join together in 

long fibers as against remaining separate. Such scenario in turn changes the 

shape of the red blood cells causing sickle cell anemia. Sickle cell anemia is 

an important hereditary hemoglobinopathy. Hemoglobin has an important 

function of carrying oxygen to all part of the body. Normal hemoglobin 

carries oxygen freely from the lungs to areas of low oxygen concentration. 
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Its elastic nature allows free movement through tiny capillaries and if these 

vital roles are undermined, there would be generalized catastrophe. 

Cummings (2009), remarked that in some West African countries, 

20% of the population may be heterozygous for this trait, while along rivers 

like Gambian, it’s almost 40% of population. Similarly, Haslett et al., 

(2014), noted that the greatest prevalence of hemogobinopthies occur in 

Tropical Africa, where the heterozygote frequency is over 20%. He added 

that American Blacks have frequency of 8% of the same sickle cell trait. 

Nigeria with a population of 173 million (National Population Commission, 

2006) and an annual growth rate of 3.2% is within the tropical region of 

Africa. Invariably a handful of the populace will have sickle cell anemia. 

Starr et al., (2008), observed a high frequency of malaria and sickle cell 

anemia in tropic and subtropical regions of Asia and Africa. Cumming 

(2009) indicates that mutant allele has high frequency in certain West 

African countries, certain regions of Europe, The Middle East and Asia as 

well as the existence of protozoan parasite, Plasmodium falciparium in those 

areas. Starr et al., (2008); Cumming (2009); Abdul (2012) and Haslett et al., 

(2014), highlighted that, regions like Africa, India, the Mediterranean and 

Saudi Arabia have both sickle cell anemia and malaria. 
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According to World Health Organization (2011), report of “Mortality 

in sickle cell anemia in Africa: A prospective cohort study in Tanzania by 

Makani et al., (2011), there is a record of 300,000 births per year of sickle 

cell anemia with over 75% in Africa and suggests that 6 million Africans 

will be living with the sickle cell anemia only if African norms will allow 

their survival. World Health Organization declared sickle cell anemia a 

public Health priority.African medical literature reported that in about the 

year 1870, there were very high infant mortality rate which was attributed to 

“Ogbanje” (Children who come and go because they belong to the spirit-

world), the likelihood of those death being sickle cell anemia is very high 

(Konotoy, 2004). 

STATEMENT OF THE PROBLEM 
Worldwide, children are the future generation of any ethnic group and 

they are generally vulnerable to anemic conductions. Sickle cell anemia is a 

chronic devastating and, stigmatized ill health that is endemic in Imo State, 

Nigeria, West Africa and tropical regions at large (WHO, 2010 and 

Cummings 2009). Unfortunately, the geographical distribution of sickle cell 

anemia and that of malaria are closely related (Abdul, 2012). Sickle cell 

anemia coupled with poverty, illiteracy, stress, cultural belief and practices 

have continuously dealt with families with children suffering from sickle 
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cell anemia. According to WHO (2010), report estimated that about 2% of 

new born babies in Nigeria were affected by Sickle cell anemia, giving a 

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

et al., (2011), said that World Health Organization declared Sickle cell 

Anemia a public Health Priority. Based on that, to save our future hope and 

avoid this ugly menace from dragging our dear children to the mother earth, 

there is need to review the care plan on ground for the children with sickle 

cell anemia in Imo State. 

PURPOSE OF THE STUDY 
     The purpose of this study is to examine the care for sickle cell anemia in 

Imo State, so as to enlighten the public, thereby drawing them out from the 

level of ignorance into the level of critical reasoning.  

GENERAL OBJECTIVE 
 The general objective of this study is to examine the care for children 

with sickle cell anemia in Imo State Specialist Hospital Owerri.  

SPECIFIC OBJECTIVES 
1. To identify the regular care plan for children with sickle cell Anemia 

in Imo State specialist hospital. 
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2. To find out the improved care plan for children with sickle cell 

Anemia in Imo State Specialist hospitals.   

3. To identify other ways of caring for children with Sickle cell Anemia 

other than the Orthodox method.  

RESEARCH QUESTIONS 
1 What are the regular care plans for children with sickle cell Anemia in 

Imo State Specialist hospital?   

2 What are the improved care plans for children with sickle cell Anemia 

in Imo State Specialist hospital? 

3 What are the other ways of caring for Sickle Cell Anemia among 

children, in Imo State other than the orthodox method? 

SIGNIFICANCE OF THE STUDY 

Africa our continent has the highest cases of sickle cell anemia in the 

world. Three quarters of sickle cell cases occur in Africa (World Health 

Organization, 2010).The above ugly disease strives more in tropical areas 

where mosquito existence is endemic. Giant of Africa, our country Nigeria 

takes a higher share of that traumatizing condition. A World Health 

Organization (2010) report, estimated that around 2% newborn in Nigeria 

were affected by sickle cell anemia, giving a total of 150,000 affected 
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children born every year in Nigeria alone. Thus, World Health Organization 

declared Sickle Cell Anemia (SCA) a public Health Priority (Makani et al, 

2011). 

Sickle cell anemia is a disorder of the hemoglobin. The vital role of 

hemoglobin cannot be over-emphasized. Catherine (2010), writes that four 

to six (4 – 6) minutes of oxygen loss to the brain cells causes death of those 

cells. Brain cells when they die, they do not regenerate.Organs, tissues and 

cells need oxygen for proper functioning of the whole system, else there will 

be hypoxia, pain, damage or death. 

SCOPE OF STUDY 
This work is limited to children with sickle cell anemia in Imo State, 

both male and female, young and old that utilizes the services of specialist 

Hospital Owerri.  

DELIMITATION OF THE STUDY 
In the course of this thesis work, these few challenges where 

encountered; inadequate information system, funding and timing. 

OPERATIONAL DEFINITION OF TERMS 
Care of Sickle Cell Anemia among children could be understood 

better if taken in bits. 
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CARE 

The word care, which has four letters, has its first letter replaced with 

“Concern”, the next “Affection” while the third represent “Ready” to spend 

time, money and material, then lastly, the fourth, “e” is endurance. In other 

words, we need to show concern and affection to children with sickle cell 

Anemia. They did not contribute to their condition rather, they inherited 

such. They do not need pity, but plenty of love. More so, their condition has 

zero pathogenicity unlike communicable diseases. In addition, we need to 

spend more time, money or material on such children as such, giving them 

sense of belonging. Lastly, endurance is the pivot point of their care. We 

need to endure their energy level, growth rate, physical appearance and all 

that has refused to be the way we wanted. None is their personal make.The 

act of care for children with Sickle Cell Anemia is better achieved by 

understanding the holistic function of normal hemoglobin. Children with 

sickle Cell Anemia are easily tired due to reduced oxygen supply as a result 

of defective hemoglobin. Similarly, they are prone to anemia because of 

increase hemolysis. In summary, the care of Sickle Cell Anemia among 

children is beyond health education, chemotherapy, transfusion, surgery, but 

one-to-one understanding; being in their shoes, following them patiently in 

their own pace. 
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SICKLE 

Sickle denotes a tool with a curved blade and a short handle, used for 

cutting grass or corn (Hornby, 2004). Sickle Cell patients generally, both 

children and adults have their red blood cells in the shape of sickle. It cannot 

be seen with mere eyes, but with a microscope. 

CELL 

     The cell described in this work is the red blood cell which is a circular bi-

concave non nucleated disc. It is about 7 micrometers and it gives the blood 

its colour. This cell is under the connective tissue (Wilson, 1985). Cell can 

be seen under a binocular optical microscope, but an aggregation of cells can 

be seen with the naked eye in form of tissue. 

 

 

 

 

 

Figure 1: Diagram of Red Blood Cell 

 

 

 

 

 

Source: Wilson 1985 
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ANEMIA 

Anemia is noticed in children following the discoloration of the 

mucus membrane. On examination, if the conjunctival and nail beds are 

whitish, it may suggest anemia but the assessment is easier on fair 

complexioned individuals than with dark complexioned persons. But in any 

case, it is better done by professionals and confirmed by laboratory 

investigation. There are different types of anemia but in any case, there is 

reduction in the level of normal hemoglobin as regards particular age range. 

A CHILD 

According to United Nations Convention on the Rights of the Child, a 

child is a human being below the age of 18 years. According to Gamer 

(2004), a child is defined as a person below the age of maturity. Similarly, 

Cleen Foundation (2005) defined a child as a person who has not attained 

the age of 18 years.  
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CHAPTER TWO 

LITERATURE REVIEW 
Review of related literature is been presented under the following headings: 

Conceptual review 

Theoretical Framework 

Empirical Studies 

Summary of Literature Review 

CONCEPTUAL REVIEW 
 

SICKLE CELL ANEMIA 

 According to Hornby (2004), Sickle denotes a tool with a curved 

blade and a short handle, used for cutting grass or corn. The red blood cells 

of Sickle cell anemic patients are like the instrument for cutting grass or corn 

thus the name sickle. 

CELL 

 The word cell denotes many things ranging from room for one or 

more prisoners in prison yard or police station, to a small room without 

much furniture in which a monk or nun lives. But for the context of this 

write up it is the smallest unit of a living matter that can exist on its own. 



11 
 

Plants and animals are made up of cells (Hornby, 2004), Weller (2005), 

writes that the cell is the basic structural unit of living organism. 

 Large numbers of cells form tissues. Types of tissues are epithelial 

tissue, connective tissue, muscular tissue and nervous tissue. Large number 

of tissues forms systems. Blood is commonly described as a connective 

tissue. Blood serves as a method of communication between the cells at 

different parts of the body. It shares oxygen, nutrients and hormones from 

the lungs, alimentary tract and endocrine glands respectively to the different 

parts of the body (Wilson, 1985). Blood is made up of plasma and cells. The 

plasma forms 55% while the different cells from 45%. The cells are three 

different types namely: The red blood cells (Erythrocytes) while blood cells 

(leurocytes) and the platelets (thrombocytes) (Wilson, 1985; Weller, 2005 

and Berman, 2011). The cell been described in the thesis work is the red 

blood cell, a circular biconcave non nucleated disc, it is about 7micrometers 

and it is the erythrocytes that give the blood its colour. 

ANEMIA 

According to Kumar (2011), Anemia can be defined as reduction 

below normal in the volume of packed red cell as measured by the 

hematocrit or a reduction in the hemoglobin concentration of the blood.The 

hematocrit or packed cell volume (HCT, PCV or CRIT) is a fast way to 
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determine the plasma level and it is reported in percentage because it is the 

proportion of red blood cells to the plasma (Berman, 2011). 

TYPES OF ANEMIA 

 The following are some of the types of Anemia: Immunohemolytic 

Anemia (Auto Immune). Hemolytic Anemia, Megaloblastic Anemia, 

Anemia of chronic disease like chronic microbial infection as in 

Osteomylitis, chronic immune disorder like Rheumatoid arthritis and 

regional enteritis and lastly Neoplasma like Hodgkin lymphoma. Others are 

Apastic Anemia and iron deficiency Anemia (Kumar, 2011). 

 Megaloblastic Anemia can occur due to Folic acid deficiency or 

vitamin B12 (Cynocobalamin) deficiency. The later can occur due to 

inadequate intake in diet like in vegetarians, or impaired absorption like 

intrinsic factor deficiency (examples) pernicious anemia and gastrectomy, 

and lastly due to increased requirement like in pregnancy, hyperthydriodism 

and disseminated cancer (Kumar 2011). 

 Sickle cell anemia falls under the hemolytic anemia and they share the 

following features: Shortened red cell life span (normal is 120 days anything 

less is premature destruction of the red cell), elevated erythropoietin level 

and increased erythropoiesis in the marrow and other sites, to augment the 
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loss red cells, and lastly, there is accumulation of the products of 

hemoglobin catabolism (Kumar, 2011). 

HEMOGLOBIN 

 Protein structure dictates its function. Proteins like Hemoglobin, 

hormones, enzymes, transporter etc, their structure dictates their function. 

Hemoglobin is one of the proteins .It has quaternary structure. It consists of 

four globin molecules held together by hydrogen bonds. Hemoglobin 

consists of two alpha globin and two beta globin. Hemoglobin’s has a very 

vital role to play in human survival. As blood moves through the lungs, 

hemoglobin inside the red blood cells binds oxygen gas, gives it up to the 

parts of the tissue where oxygen levels are low. When the gas (oxygen) is 

released, the red blood cells moves back to the lungs, for a repeat of oxygen 

supply. Hemoglobin’s ability to bind to oxygen depends on its structure. 

Cells make protein according to their DNA specification. If there are 

mistakes and mutations, such will alter the protein’s primary structure. 

Changes in amino acid sequence may cause drastic consequences. 

 Each human inherits two genes for beta globin, one from each of the 

two parents. Globin exists in two slightly different forms, alpha and beta. 

Normal amino acid sequence of the beta chain has valine as the first, 

histidine - second, leucine - third, threonine - fifth, proline - sixth and the 
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seventh being glutamine.Sickle cell anemia is caused by an abnormality in 

hemoglobin, the protein in red blood cells that carries oxygen throughout the 

body. About 100,000 Americans live with sickle cell anemia. It is most 

prevalent in people of African, Hispanic, Mediterranean and Middle Eastern 

descent, (National Institute of Health Journal on Research Matters, 2011). 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 2: NORMAL HEMOGLOBIN STRUCTURE 

 

Hemoglobin is one of the proteins with quaternary structure. It 

consists of four globin molecules held together by hydrogen bonds. To help 

Source: Starr Cecie et al., 2008 
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you distinguish among them, the two alpha globin chains are shown here in 

green, and the two beta globins are in brown. 

GENETIC CODE 

 Genetic code is traditionally represented as a RNA codon table. This 

is because of the biochemical nature of the protein translation process. These 

DNA codons are arranged in 5’ to 3’ direction. The table below, shows the 

genetic code of the messenger ribonucleic acid (mRNA), i.e. it shows all 64 

possible combinations of codons composed of three nucleotide bases (tri-

nucleotide units) that specify amino acids during protein assembling. 

 Each codon of the deoxyribonucleic acid (DNA) codes for or specifies 

a single amino acid and each nucleotide unit consists of a phosphate, 

deoxyribose sugar and one of the 4 nitrogenous nucleotide bases, adenine 

(A), guanine (G), cytosine (C) and thymine (T). The bases are paired and 

joined together by hydrogen bonds in the double helix of the DNA. mRNA 

corresponds to DNA (i.e. the sequence of nucleotides is the same in both 

chains) except that in RNA, thymine (T) is replaced by uracil (U), and the 

deoxyribose is substituted by ribose. The process of translation of genetic 

information into the assembling of a protein requires first mRNA, which is 

read 5' to 3' (exactly as DNA), and then transfer ribonucleic acid (tRNA), 
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which is read 3' to 5'. tRNA is the taxi that translates the information on the 

ribosome into an amino acid chain or polypeptide. 

Table 1: STANDARD GENETIC CODE 

1st 
base 

2nd base 3rd 
base 

U C A G 

U 

UUU (Phe/F) 
Phenylalanine 

UCU 

(Ser/S) Serine 

UAU (Tyr/Y) 
Tyrosine 

UGU (Cys/C) 
Cysteine 

U 

UUC UCC UAC UGC C 

UUA 

(Leu/L) 
Leucine 

UCA UAA 
Stop 
(Ochre) 

UGA Stop (Opal) A 

UUG UCG UAG 
Stop 
(Amber) 

UGG 
(Trp/W) 
Tryptophan     

G 

C 

CUU CCU 

(Pro/P) Proline 

CAU (His/H) 
Histidine 

CGU 

(Arg/R) 
Arginine 

U 

CUC CCC CAC CGC C 

CUA CCA CAA (Gln/Q) 
Glutamine 

CGA A 

CUG CCG CAG CGG G 

A 

AUU 
(Ile/I) 
Isoleucine 

ACU 

(Thr/T) 
Threonine         

AAU (Asn/N) 
Asparagine 

AGU 
(Ser/S) Serine 

U 

AUC ACC AAC AGC C 

AUA ACA AAA 
(Lys/K) 
Lysine 

AGA 
(Arg/R) 
Arginine 

A 

AUG[A] 
(Met/M) 
Methionine 

ACG AAG AGG G 

G 

GUU 

(Val/V) Valine 

GCU 

(Ala/A) Alanine 

GAU (Asp/D) 
Aspartic 
acid 

GGU 

(Gly/G) 
Glycine 

U 

GUC GCC GAC GGC C 

GUA GCA GAA (Glu/E) 
Glutamic 
acid 

GGA A 

GUG GCG GAG GGG G 

 

BNOR 

 

 

 

 

 

Source: Kumar, 2011 
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CHAIN IN HBS MOLECULE. 

 

 

Valine       Histidine     Leucine       Threonine     Proline      Valine  Glutamate 

FIGURE 3: Abnormal Beta Chain InHbs Molecule 

 

Table 2:Beta-globin chain variants with single amino acid substitutions. 

Hemoglobin Amino 
Acid 
Position 

Amino Acid Phenotype 

A1 6 glu Normal 
S 6 val Sickle Cell Anemia 
C 6 lys Hemoglobin C disease 
A1 7 glu Normal 
Siriraj 7 lys Normal 
San Jose 7 gly Normal 
A1 58 tyr Normal 
Hb M 
Boston 

58 his Reduced O2 affinity  

A1 145 cys Normal 
Berthesda 145 his Increased O2 affinity 
Fort Gordon 145 asp Increased O2 affinity 
 

 

 

Source: Starr et al., (2008) 

Source: Cummings, 2009 
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AMINO ACID 

Amino acids are organic compounds that contain both an amino group 

and a carboxyl group. According to Tilery, et al., (2001), all amino acids 

except the essential amino acids are synthesized by the body. However, a 

major constituent to the cause of sickle cell is the Amino acid, which are 

biologically important organic compounds composed of amine (-NH2) and 

carboxylic acid (-COOH) functional groups, along with a side-chain specific 

to each amino acid. There are about 500 amino acids, classified in different 

ways. Key elements of amino acid are carbon, hydrogen, oxygen and 

nitrogen. Other elements exist in the side chain of some amino acids. The 

classification of amino acid can be according to the core structural functional 

groups location as alpha – (α-), beta – (β-), gamma – (γ-) or delta – (δ-) 

amino acids. Further groups are the polarity, PH level, and side chain group 

type like alphalic acyclic, aromatic or containing hydroxyl or sulphur. 

Mark (2014), posits that amino acids are either essential, nonessential 

or conditional. The essential amino acid include: leucine, histidine, 

isoleucine, valine, melhionine, lysine, tryptophon, phenylalanine and 

threonine. The nonessential amino acids are asparagine, alanine, aspartic 

acid and glutamic acid. Lastly, the conditional amino acids are the remaining 

category. Just like the name suggests, the body needs them under certain 
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condition like illnesses or high stress. If the body is under a condition that 

requires them, the body produces them. They include the following: 

arginine, tyrosine, cysteine, glutamine, ornithine, glycine, serine and proline. 

The descriptors “essential” and “nonessential” refer only to whether 

they are needed to obtain these amino acids or not in a person’s diet. They 

are all necessary for normal body processes. The essential amino acid must 

be provided in the food while the nonessentials are naturally produced by the 

body. Absence of the essential amino acid leads to protein deficiency. On 

the other hand, Furst and Stehle (2004), conceived of amino acid as either 

dispensable amino acid or indispensable amino acid and conditionally 

indispensable amino acids. Importantly to know are factors that influence 

amino acid requirement, which revolves round the intake of total nitrogen 

(individual amino acids), nitrogen balance or amino acid. Carbon Oxidation 

and lastly the protein deposition in relation to the metabolic needs required 

for equilibrium of essential amino acids and body nitrogen. 
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Table 3a: Classification of Amino Acid  

Essential Amino Acid 
or 

Indispensable 

Conditionally 
essential 

Dispensable Amino 
Acids 

1 Phenylalanine 1 Arginine  1 Alanine 

2 Valine 2 Cysteine 2 Aspartic acid 

3 Threonine 3 Glycine 3 Asparagine 

4 Tryptophan 4 Glutamine  4 Glutamic acid 

5 Methionine 5 Proline 5 Serine 

6 Leucine 6 Tyrosine   

7 Isoleucine     

8 Lysine     

9 Histidine     

 

 

 

 

 

 

 

 

 

 

 

Source: Frust, 2004 
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Table 3b: Classification of Amino Acid  

Essential  Non-Essential 

1 Histidine 1 Alanine  

2 Isoleucine  2 Arginine  

3 Leucine  3 Aspartic acid 

4 Lysine  4 Cysteine  

5 Methionine 5 Glutamic acid 

6 Phenylalanine  6 Glutamine  

7 Threonine  7 Glycine 

8 Tryptophan 8 Proline 

9 Valine  9 Serine 

  10 Tyrosine 

  11 Asparagine 

  12 Selenocysteine 

 

According to Young (1994), in certain cases, the following are 

considered essential: Arginine, cysterine, glutamine, proline, serine, tyrosine 

and asparagine. Also, pyrrolysine is an amino acid considered as the 22nd 

amino acid though not used by humans. 

 

Source:Mark, 2014 
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MUTATION 

     Scott (2008), explains mutation as any permanent change in the 

Dinucleric acid DNA of an organism. Mutation in DNA affects the RNA 

functioning as well as the protein production. The DNA sequence mutation 

alters the transaction and translation as against the original plan. Mutation 

can be point mutation when the change affects only one base in the sequence 

of the DNA or missense mutations (replacement mutations). When it is 

missense mutation, many point mutations are involved. In replacement 

mutation (missense mutation) there is a change in the amino acid sequence 

of protein. This type of mutation is deleterious. In sickle cell Anemia, a 

change in amino acid sequence of the hemoglobin affects its potentials in the 

supply of oxygen to the different parts of the tissue. 

- Etiology of Sickle Cell Anemia 

- History and Epidemiology 

- Pathophysiology of Sickle Cell Anemia 

- Signs and Symptoms of Sickle Cell Anemia 

- Management of Sickle Cell Anemia 

- Public Health implication of Sickle Cell Anemia 

Sickle cell disease has been a dreaded disease in that, in the past, 

many were either ignorant of the scientific research findings or they are not 
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able to afford the cost of such medication. While there is still room for 

improvement, scientific research has made remarkable effort in the area of 

sickle cell disease, its treatment, management, and prevention.Being an 

ongoing research, many scholars have researched into it and have published 

their findings on line, while a few have been able to make available, hard 

copies in some state and school libraries. Consequently, some of our 

references will be online.  

ETIOLOGY 

Sickle cell anemia is an autosomal recessive hereditary disorder, 

where parents passed abnormal hemoglobin to a child. If a child inherits one 

identical abnormal hemoglobin gene from each parent, child; presents with 

sickle cell anemia “HbSS”. While if one normal gene, HbA and one 

abnormal gene, HbS, the child will have sickle cell trait “HbAS”. Normal 

red blood cell, live about 120 days. Sickle cells survive only about 15 to 20 

days (Williams and Hopper, 2003). 

Individuals with sickle cell anemia have (2) two copies of an altered 

hemoglobin gene. The defective resultant protein changes shape, which 

causes the red blood cells to become stiff, misshaped and sticky, reducing 

free flow of blood to tissues resulting in anemia and even organ damage. 
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Major constituent to the cause of sickle cell is the Amino acid, which 

are biologically important organic compounds composed of amino (-NH2) 

and carboxylic acid (-COOH) functional groups along with a side-chain 

specific to each amino acid. There are about 500 amino acids (Wikipedia 

online encyclopedia, accessed on July 13, 2014), classified in different ways. 

Key elements of amino acid are carbon, hydrogen, and nitrogen. Other 

elements exist in the side chain of some amino acid. The classification of 

amino acid can be according to the core structural functional groups location 

as alpha – (α-), beta – (β-), gamma – (γ-) or delta – (δ-) amino acids. Further 

groups are the polarity, PH level, and side chain group type like alphalic 

acyclic, aromatic or containing hydroxyl or sulphur. Amino acid perform 

important role in processes such as neurotransmission and biosynthesis. 

According to Annigan (1985), there are twenty amino acids in our body 

protein. Nine are essential, which the body cannot synthesize, while the 

remaining eleven can be produced by the body and they are non-essential 

amino acids. 

HISTORY AND EPIDEMIOLOGY 

The sophisticated laboratory experiment of George Beadle and 

Edward Tatum during 1940s determined that each step in a biochemical 

pathway is controlled by a specific gene and that each step in a biochemical 
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pathway is controlled by a specific enzyme and lastly a gene acts by causing 

a specific enzyme to be formed. Beadle and Tatum showed that genes 

determine the presence of an enzyme. Their study helped in the findings of a 

young African American patient with an inherited blood disease 

(Postlethwait and Hopson, 2000). 

Walter Clement Noel, a 20 years old first year dental student was admitted 

in Chicago Presbyterian Hospital in December 1904. Ernest Edward found 

elongated and Sickle – Shaped cells in his blood (Herrick, 2001). 

In 1905, a Chicago consultant physician examined an African 

American suffering from joint pains, abdominal pains, chronic fatigue and 

shortness of breath. Following blood test, crescent shaped cells were 

discovered as against normal biconcave disc shaped cells (Postlethwait and 

Hopson, 2000). Professor of medicine James B. Herrick, Chicago 

Cardiologists findings of 1910 brought light into sickle cell Anemia 

generally (Herrick, 2001).  

 Tropical and subtropical regions of Asia and Africa have very high 

frequency of sickle cell anemia, same areas have highest incidence of 

malaria (Starr, 2008) Regions like Africa, India, the Mediterranean and 

Saudi Arabia have high existence of Sickle cell carriers (Abdul, 2012). 

Similar hemoglobinopatic conditions exist, and include hemoglobin C, 
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Hemoglobin D and Hemoglobin E. The most common among them is 

Hemoglobin C. 

PATHOPHYSIOLOGY 

Patho, according to Hornby (2004), is connected with disease. Also, 

Hornby (2004) explains physiology as the scientific study of the normal 

function of living things. Therefore Pathophysiology is the scientific study 

of the different parts of the body under a disease condition. So the pigment, 

hemoglobin under abnormal condition of valine substituting glutamate at the 

sixth position of the amino acid chain will be analyzed in relation to its 

function. 

Normal red blood cell is a biconcave disk which is quite elastic. It is 

oval and soft. These qualities allow the cells to deform to pass through 

capillaries. Its vital role needs not to be interrupted. Catherine (2010), wrote 

that 4 – 6 minutes of loss of oxygen supply to the brain cell will cause death 

for the brain cells. Such cells if they die will not be regenerated even if 

oxygen is supplied latter. 

Hydrophilic amino acid called glutamic acid is been replaced by 

hydrophobic amino acid called valine at the sixth position of the amino acid 

chain of the beta globin. HBS (α2β2 6Glu Val) polymerizes when 

deoxygenated (Lazarus and Schmaier, 2011). After exercise or at high 
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altitude, oxygen level falls and deoxygenated hemoglobin forms gelatinous 

network of fibrous polymers that stiffen the erythrocyte membrane, 

increases the viscosity and causes dehydration due to potassium leakage and 

calcium influx. The presence of valine in the molecule creates a “sticky” 

patch that binds to similar patches on other molecules which eventually 

produces long fibrous clumps that deforms the red blood cells, thus the 

sickle shape. The shape makes the blood cells to clump together, lodging in 

very small blood vessels particularly the joints and abdomen, causing 

blockage of blood flow and pain. The sickle shaped red blood cells are 

fragile and easily destroyed causing anemia (shortage of red blood cells). 

This condition affects all the parts of the body. In the brain, it causes 

thrombosis, hemorrhage and brain stroke. In the eye, it causes retinal or 

conjunctival hemorrhage and blindness. In the lungs, it causes Atelectasis, 

infarction and Pneumonia. In the heart, it causes ischemia and heart failure. 

In the abdominal organs, it causes hepatomegaly, gallstones, splenomegaly 

and splenic infarction. In the kidney, it causes diuresis and Hematuria. In the 

bones and joints, it causes hand and foot syndrome. In the penis, it causes 

priapism while in the skin, it causes stasis ulcer.  
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Figure 4: Diagrammatic Pathophysiology of Sickle CellAnamea 

Source: Haslett et al., 2014 
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CLINICAL FEATURES OF SICKLE CELL ANEMIA 

National Institute of Health (2012), grouped the signs and symptoms 

of Sickle Cell Anemia into two: those related to Anemia and those related to 

pain.Signs and symptoms related to Anemia include the following: 

Fatigue, Shortness of breath, Coldness in the hands and feet, Jaundice, 

Dizziness, Headache 

Signs and symptoms related to pain include the following among others: 

Sudden pain throughout the body (Sickle Cell Crisis), Body pain, abdominal 

pain, Joint pain. The pain can be acute or chronic, lasting for hours, weeks or 

even months. Almost all patients with sickle cell Anemia experience painful 

crisis but the regularity varies. Repeated crisis can cause damage to the 

bones, kidneys, eyes, heart liver etc. damage is more among adults than 

children. Factors like dehydration, high altitude can predispose the sickle 

cell patient to having crisis (National Heart, Lung and blood Institute, 

(2012). 

Maleni (2014) opines that individuals with sickle cell may have the 

following symptoms and signs depending on the variant of sickle cell 

disease. 
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     The earliest symptom is painful swelling of back of hands and feet 

(commonly seen in the children between the ages of 6months and 6 years), 

Jaundice (yellowish discoloration of the eyes), Pallor (Whiteness of palms, 

soles of feet, nail beds and lower eye lids), Recurrent bone pain, Fever, 

Enlarged abdomen (due to enlarged spleen), Enlarged forehead (frontal 

bossing), Acute chest syndrome (cough, chest pain, fever, shortness of 

breath), Retarded growth especially in childhood and early adolescence, 

Priapism (Prolonged and sometimes painful erection of the penis without 

sexual stimulation), Dark yellow urine, Leg Ulcers (Wound) around the 

ankle, Catarrh, Features of Stroke, Headache, Fatigue, Aware of their heart 

beat, Difficulty in breathing on mild or moderate activity, Recurrent 

infections including chest infections (Pneumonia), meningitis, 

Osteomyelitis, Anemia with or without heart failure, Stroke, Painful hip 

bone (avascular necrosis) as a result of decreased blood supply to the hip 

joint, Poor vision, Kidney failure, Hepatitis, Coma, Complications in 

pregnancy, High blood pressure in the lungs (Pulmonary Hypertension). 

DIAGNOSIS OF SICKLE CELL ANEMIA 

     The clinical manifestation of Sickle Cell Anemia is not just enough thus 

the need for confirmation through any of the diagnostic procedures. Some 

educated and many illiterate parents mistake malnourished children as well 
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as children that get sick often for Sickle Cell Anemia hence there is utmost 

need for the confirmation of the assumptions through any of these activities 

of identification: Sickling test, Blood film, Solubility test, Haemoglobin 

Electrophoresis (HE), High-Performance liquid chromatography (HPLC) 

(Malau, 2014). 

BLOOD EXAMINATION 

     Full blood count during blood view will reveal hemoglobin level which 

most times will be lower than normal age range level. With a high 

reticulocyte count due to bone marrow compensation for the destroyed 

sickle cells (Clarke and higgins, 2000). Blood film plays dual role of 

identifying sickle cell disease like megalobastic anemia, iron deficiency 

(though rare), bacterial or the presence of parasites like malaria (Malau, 

2014). Materials needed for the above investigation include: one clean glass 

slide, one glass spreader, one capillary tube, leishman Stain, one binocular 

optical microscope, and immersion oil. 

THE PROCEDURE 

 On a clean glass slide, drop anti-coagulated blood with a capillary 

tube at about 1-2cm of one end of the slide 

 Place the second glass slide (spreader) at angle of 45o to the horizontal 

then move quickly as it makes contact with the drops of blood. 
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 Let the film be air dried and then flooded with leiishman stain for two 

(2) minutes followed by addition of buffered water double the volume 

of the stain for five to seven (5-7) minutes (differentiation). 

 Wash film with water till it acquires a pinkish tinge 

 Wipe the back of the slide then dry in upright position. 

 Examine the film under the microscope and observe the following: 

sickle cells, target cells, polychromatic cells and malaria parasites 

Among all the procedures or investigations involved in the Diagnosis of 

Sickle Cell Anemia, the above only is to be discussed. Though it requires 

higher level manpower, but it has these advantages: 

 Simple and cheap 

 Can identify co-morbidity like malaria parasite and 

 It is rapid 

On the other hand, for a confirmatory diagnosis of Sickle Cell Anemia, a 

combination of Hemoglobin Electrophoresis and solubility or sickling test is 

advocated. The Federal Government has established six (6) sickle cell 

centres in Federal Medical Centres in all the geo-political zones (Ebute-

Meta, Abakaliki, Gombe, Keffi, BirninKebbi, Yenogoa). Each of this centres 

has a High-performance liquid chromatography, which will be used for the 

screening of newborn babies (Malau, 2014) 
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     During prenatal stage, some investigations may be carried out to identify 

sickle cell anemia or any other genetic disorder.  The investigations are 

Aminocentesis and fetoscopy. Aminocentesis is a prenatal diagnostic 

process that involves the withdrawal of 20 milliliters of amniotic fluid with a 

syringe by a professional under a clear ultra-sound. Amniotic fluid is in the 

Aminoticcarvity. It is a fluid-filled sac, bounded by a membrane called 

amnion. Cells from the fuetus are sheded in the amniotic fluid such that 

genetic disorders like Down syndrome, cystic fibrosis and Sickle Cell 

Anemia can be analyzed. 

     Risk associated with Aminocentesis include: - punctures, infections, 

shortage of amniotic fluid especially if the amnion does not reseal itself 

quickly. Increase risk of miscarriage by 1-2%. In fetoscopy, a sample of 

foetal blood is drawn and it can be used to diagnose blood cell disorders like 

Sickle Cell Anemia and hemophilia. The diagnostic procedure is done under 

an endoscope, connected to a computer screen. Prior to the above, sound 

waves are pulsed across the mother’s uterus, while on the parts of the foetus, 

umbilical cord or placenta are shown on the computer screen. The risk 

involved here is infection, leakage of amniotic fluid and high risk of 

miscarriage from two (2), up to ten (10) percent (Starr et al., 2008). As a 
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result of the risk involved in the last two investigation processes, none of 

them has been advocated for except otherwise stated by a consultant. 

PREVENTIVE CARE FOR SICKLE CELL ANEMIA 

Management is the process of getting things done through people 

(Fubera, 2005).Management is a systematic process of achieving the best 

result, utilizing man, material and money. Sickle Cell Anemia management 

involves preventive care and treatment or curative aspect. The national 

Institute of Health Consensus development Conference advises that the best 

care for patients with Sickle cell Anemia is preventive care which is best 

achieved in clinics or hospitals that specializes in such care. In addition, 

patients should have a principal health care provider, either a hematologist 

or a medical consultant. Remember prevention is better than cure.  

PREVENTIVE CARE 

     The preventive care goal in the care of Sickle Cell Anemia is directed 

towards avoidance of pain, infection, dehydration, leg ulcer, Anemia, Stroke 

or Any other condition that can reduce human esteem to zero. The above 

could be achieved through regular health education, encouraging Sickle Cell 

patients that, to a large extent, they can stay away from hospital beds if they 

observe the ABC rules. 
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PREVENTIVE RULE “A” 

     The “A” rule involves avoidance of all that you should. Sickle Cell 

patients should avoid the following: Hard drugs, vigorous exercises, drugs 

containing iron, stress both physical and emotional, dehydration, high 

altitude, overcrowding etc (Dike, 2004). Lastly, avoiding alcohol, self-

medication and cold, as well as being beaten by rain. 

PREVENTIVE RULE “B” 

This rule involves being much more careful since carefulness ensures 

good health. Be confident to yourself, be rooted in God trustfully, be 

optimistic in life; all hope is not lost. Remember, when a door is closed, a 

window is opened. Surely, cross goes with a crown. In addition, have 

enough rest, join Sickle Cell Club, be happy and prayerful. Be aware that 

individuals with sickle cell Anemia are as intelligent as those with the 

hemoglobin “AA”. 

PREVENTIVE RULE “C” 

The “C” rule requires care of self. Personal hygiene will avoid 

infection. Remember, cleanliness is next to Godliness. Environmental 

hygiene will in no small measure prevent the occurrence of infection. There 

is a needto take folic acid daily for life as well as anti-malarial [Artemether 

Combination Therapy (A.C.T)] periodically for life. Similarly, long lasting 
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treated nets should be used regularly. Browse the internet to understand 

more about Sickle Cell Anemia. It is not caused by witchcraft, rather, 

inherited from one’s parents and cannot be diagnosed or cured by traditional 

or religious healers. With proper care and advance in technology and 

medicine, individuals with Sickle Cell Anemia will pass twenty one (21) 

years and live over 80 years (Malau, 2014). What else is life if one can live 

up to eighty years in this stressful, painful and agonizing world? In addition, 

good nutrition generally is the pivot for good health, thus, we are what we 

eat. Mothers are to play active roles at all times, especially for the children 

as they are helpless and vulnerable. As part of the preventive plan, Sickle 

Cell Patients should seek medical attention early when symptoms persist 

after medications at home. 

GENETIC COUNSELING 

Genetic Counseling of Sickle Cell Anemia 

     Genetic Counseling is a non-directive art, providing accurate, full and 

unbiased information in caring relationship to an individual or family 

affected by genetic disorder to enable them come to terms with and cope 

better with the disorder (Maleni, 2014). The key to prevention and control of 

Sickle Cell Anemia is genetic counseling. Genetic Counseling will help all 

that have not known their genotype to know it. It will also help the youths to 
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make informed decisions in areas like marriage, avoiding sympathy and 

religious fanaticism. The only way to stop the increase in the number of 

sickle Cell Anemia is the avoidance of individuals with Hemoglobin HbS, 

(Heterozygotes AS) or known as healthy carriers from marrying individuals 

with same Heterozygote AS or Hemoglobin HbS, but to marry those that 

have AA genotype. 

The general goal in the management of Sickle Cell Anemia is to 

improve the quality of life as well as the life expectancy of those individuals. 

In the clinical management of Sickle Cell Anemia, the broad objectives are: 

maintenance of steady state of health; Prevention and reduction of cases of 

crises; Effective treatment of crises and complications; Promotion of healthy 

lifestyle and positive self-image. 

CLINICAL MANAGEMENT 

The clinical management of Sickle Cell Anemia varies with schools of 

taught and geographical locations. There are some recent advances in the 

management of Sickle Cell Anemia which have widely contributed to the 

improvement of the disease outlook. 

Newborn screening 

Use of Hydroxyurea 
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Transcranial Doppler (TCD) Utrasonography in Sickle Cell Anemia 

(Asinobi, 2012). 

Newborn Screening 

According to Asinobi (2012), newborn screening for Sickle Cell 

disorders is paramount to early entry into comprehensive care. Routinely, 

newborns are screened for Sickle Cell Anemia in the United States of 

America while other developed countries, where Sickle Cell Anemia 

constitute a significant public health problem are following step by step. 

Bravo! Bravo!! Oyo State, Nigeria has also introduced such screening 

recently. The paramount purpose of neonatal screening for Sickle Cell 

Anemia is to offer the best management for early infancy. The best/highest 

management include: 

Vaccination against infection by Streptococcus Pneumoniae (7- valent 

conjugate pneumococcal vaccine), Hemophilus Influenza type b (Conjugate 

Vaccine) and meningococcus type C (Conjugate Vaccine). 

Administration of prophylactic penicillin from 12 weeks of age, and 

education of parents to facilitate early detection of infections, spenic 

sequestration and other complications found in this health problem. In Sub-

Saharan African Countries where malaria is a significant cause of morbidity 

and mortality, Malaria prophylaxis should be administered and other anti-
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malarial measures adopted. In some developed countries like USA, Jamaica 

and UK, there has been a major impact in the care of Sickle Cell Anemia 

due to the effectiveness of neonatal screening programmes, good Paediatric 

services and parental support and education. As against the routine penicillin 

prophylaxis used in the western world for the management of children with 

Sickle Cell Anemia, which has been described as the most important 

intervention. Children in Nigeria with Sickle Cell Anemia are not offered 

penicillin prophylaxis because pneumacoccal infection is not an important 

cause of morbidity in children in Nigeria, rather, studies showed that 

organisms like staphylococcus aureus and klebsiella species are among the 

predominant causes of infection (Asinobi, 2012). As a result of deficiency in 

screening programmes, poor data collection and lapses in the areas of Health 

information system generation, some children may die either at home or in 

health facilities before the diagnosis of Sickle Cell Anemia is made. 

Use of Hydroxyurea 

Enosolease et al (2005) opines that since 1910 when Herrick 

discovered Sickle Cell Anemia, there has been characteristic variable 

clinical morbidities ranging from recurrent painful episodes to complications 

involving various organ damage like Sickle Cell Anemia. Some biological 

and environmental variables are presumed to account for the differential 
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morbidity pattern in Sickle Cell Anemic patients. The major back-up to this 

assumption is the favourable outcome in patients with elevated foetal 

haemoglobin (HbF). Foetal haemoglobin has the ability to influencing 

morbidities and complications associated with Sickle Cell Anemia because it 

does not release its bound oxygen. Red blood cells that have high foetal 

haemoglobin do not sickle. Similarly, newborns that normally have high 

level of foetal haemoglobin do not manifest with clinical symptoms until the 

level of foetal haemoglobin drops. Several pharmacological agents have 

been studied for the treatment of Sickle Cell Anemia but the only drug 

currently approved by the US food and Drug Administration (FDA, 2010) 

for the treatment of Sickle Cell Anemia is hydroxyurea. It is used for 

frequent and severe pain, and can be administered as short-term or long-

term. Hydroxyurea increases total and foetal haemoglobin in children with 

Sickle Cell Anemia (Leveziel et al., 2011). The increase in foetal 

haemoglobin reduces gelation and sickling of Red blood cells while 

hydroxyurea reduces the level of circulating leukocytes as well as the 

adherence of neutrophils in the vascular endothelium. Following the above 

sequence/occurrence, there is reduction in the incidence of painful episodes 

and acute chest syndrome (Minniti et al., 2010).  
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Asinobi (2012), writes that Hydroxyurea is a drug primarily used for 

the treatment of myeloproliferative disorders such as polycythemia vera. 

Hydroxyurea works by increasing the production of foetal haemoglobin 

which in turn, prevents the red blood cells from becoming rigid thereby 

preventing vaso-occlusion. The dosage is about 10-30 mg/kg, beginning 

with lower dosage then increasing gradually as the patient’s body tolerates. 

The efficiency and effectiveness of hydroxyurea in children with Sickle Cell 

Anemia is high and if the foetal hemoglobin level is increased from 5-10% 

to 15-20%, it increases the hemoglobin concentration to approximately 1g/L 

and hospitalization decreases to about 56-87% as well as the frequency of 

pain crises (Downes et al., 2005). Hydroxyurea is usually prescribed by a 

hematologist following rigorous selective criteria. Some of the indications 

for the use of Hydroxyurea include the following: 

 Frequent painful episodes, six (6) or more times per year 

(Minniti et al., 2010). 

 History of acute chest syndrome. 

 History of other severe vaso-occlusive events 

 Severe symptomatic anemia 

 Severe unremitting chronic pain that cannot be controlled with 

concentrative measure 
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 History of stroke or a high risk of stroke. 

Periodic blood testing and monitoring to identify the development of 

leukopenia and thrombocytopenia is recommended for patients on 

hydroxyurea, since it has the potential of leukemogenic and carcinogenic 

agent. Failure to respond to hydroxyurea may have the option of repeated 

transfusion. 

SOME SIDE EFFECTS OF HYDROXYUREA: 

     Constipation, Nausea, Inflammation of the mouth, Reduction of white 

blood cells, Drowsiness, Hair loss. 

TRANSCRANIAL DOPPLER (TCD) ULTRASANOGRAPHY IN 
SICKLE CELL DISEASE 

Transcranial Doppler (TCD) Ultrasanography has brought a great 

breakthrough in the field of treatment of Sickle Cell Anemia. The 

ultrasanography identifies asymptomatic children who are at higher risk of 

stroke. Following the identification, chronic blood transfusion is offered to 

prevent the occurrence (Asinobi, 2012). Stroke is a devastating complication 

of sickle cell disease which can occur during childhood. It is estimated that 

11% of patients with homozygous of sickle cell may have stroke by the age 

of 20 years (Ohene Frempong , Weiner and Sleeper, 1998). 

According to Harrison et al.,(2001), Adams (1992), Adams et 

al.(1997), the use of Transcranial Doppler (TCD) Ultrasanography identifies 
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children with Sickle Cell Disease who are at high risk of stroke. Adams 

(1992), were able to demonstrate the efficacy of Transcranial Doppler in 

identifying stenotic intracranial vessels among children with sickle cell 

Anemia who are at risk of stroke development. As a result of the existing 

knowledge that cerebral infaraction in Sickle Cell Anemia is associated with 

the obstructive vasculopathy involving the distal intracranial segment of the 

Internal Carotid Arteries (ICA) and the proximal middle (MCA) and anterior 

cerebral arteries (ACA), Transcranial Doppler has been used to demonstrate 

vascular stenosis in Sickle Cell patients. The hallmark of the stroke in sickle 

cell cases is the narrowing of the intracranial vessel as a result of fibrous 

proliferation of the intima added to some cases of thromb formation. The 

lesson stays for months of years prior to the formation of cerebral symptoms. 

Since there is an opportunity to detect the vascular narrowing prior to the 

development of cerebral lesions, then the use of TCD Ultrasanography will 

be very effective. Moreso, it is painless, non-invasive and easy to perform 

(Asinobi, 2012). 
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REGULAR CARE PLAN FOR CHILDREN WITH SICKLE CELL 

ANEMIA   

The regular medical management is carried out very often and it 

involves the following among others: -Administration of Folic acid and 

penicillin, Malaria chemoprophylasis, Vaso-occlusive crisis and Acute chest 

crisis, control as well as transfusion therapy.  

FOLIC ACID AND PENICILLIN 

Children with Sickle Cell Anemia are managed by pediatricians and 

hematologists with full involvement and reassurance of parents at all stages. 

Adult with sickle cell anemia require their parents support but the children 

are more vulnerable. From birth, folic acid 1mg is given daily throughout 

life. Also, they are given penicillin for their immature immune system. In 

Nigeria, penicillin antibiotic cover is not given routinely, since 

pneumococcal infection is not just the major threat. Pediatricians give 

antibiotic cover based on symptomatic presentations and result of 

investigations. Adults take folic acid throughout life and antibiotics 

prescribed according to symptoms. Ware et al (2010), states that folic acid 

therapy should be as follows: -  

Younger than 6 months =  0.1mg per day, 

6 months – 1 year  = 0.25mg per day, 
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1 – 2 years   = 0.5mg per day 

Older than 2 years  = 1mg per day. 

MALARIA CHEMOPROPHYLAXIS 

According to Oniyangi and Omari (2006), individuals with sickle cell 

disease living in malaria endemic countries should receive anti-malarial 

chemoprophylaxis throughout life. Much effort should be made to prevent 

the incessant episodes of malaria through the following preventive approach 

thus: - Minimize opening doors early in the morning and in the evening to 

prevent mosquito bites, Wear preventive clothing, Windows should be 

netted, Sleep under insecticide-treated nets, When out in the evening, cover 

arms and legs to avoid mosquito bite, Prescribed anti-malarial prophylaxis 

should be taken judiciously, Stagnant water near the house should be 

emptied if small, or oil added to prevent mosquitoes from breathing there 

(Malau, 2014). 

VASO - OCCLUSIVE CRISIS 

Intensive painful episodes called vaso-occlusive crisis are experienced 

by many people with Sickle Cell Anemia with difference in frequency, 

severity and duration. Treatment is symptomatically with analgesics of 

various degrees. According to Harrison et al., (2001), the management of 

acute painful crisis include vigorous hydration, through evaluation for 
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underlying causes (such as infection) as well as narcotic analgesia like 

morphine, (0.1 to 0.15mg/kg every 3 to 4 hours), meperidine (0.75 to 

1.5mg/kg every 2 to 4 hours). Lastly, Ketorolac (30 to 60 mg initial dose 

then 15 to 30mg every 6 to 8 hours) can be administered for bone pain. 

Opioids are administered at regular intervals until crisis stop while for 

milder crisis Non Steriodal Anti-Inflammatory Drugs (NSAIDS), like 

diclofenac or naproxen are administered. Intravenous opioids are required 

for more severe crisis. Diphenhydramine is effective agent for the control of 

itching associated with the use of opioids. Ware et al.,(2010) writes that 

vigorous intravenous hydration and analgesics are used for the management 

of Vaso-occlusive crisis. He added that sufficient quantity of intravenous 

fluids should be offered to correct dehydration. The treatment must be in an 

impatient setting, using either normal saline and or 5% dextrose in saline, to 

replace continuing loss, both insensible and due to fever. 

Malau (2014) indicates that types of sickle cell crisis are: - painful 

(Vaso-Occlusive) crisis, caused by the obstruction of blood vessels in 

different parts of the body, next is the sequestration crisis, which occurs as a 

result of trapping of red blood cells in the spleen or liver. Lastly is the 

Aplastic crisis which is due to acute reduction of red cell production in the 

bone marrow, caused by parvovirus B19. The predisposing factors to these 
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crises are: - infection, exposure to cold or being drenched by rain, physical 

exertion, dehydration, injury, including that of surgery physiological stress, 

idiosyncrasy and idiopathic. Furthermore, the treatment of sickle cell crisis 

involves pain relief, optimal hydration, identification and treatment of 

infection, blood transfusion if need be, and other clinical presentations. All 

preferably administered in a comfortable and quiet environment. Fluid 

management during painful crisis for adult is about 3 L/day while children 

100 ml/kg to 120 ml/kg/day. If there is no vomiting and patient can drink 

that volume, it can be given orally. 

Porter and Garbowski, (2013) agrees with Laveziel et al.,(2011). 

Charache et al., (2003) and Platt (2008), that hydroxyurea significantly 

reduces the incidence of vaso-occlucive crisis among sickle cell patients. 

The author said that hydroxyurea also reduces the incidence of dactylitis in 

very young children. Malau (2010) agrees with Ware et al., (2010) that 

opioids in conjunction with Non Steriodal anti-inflammatory drugs (NSIIDs) 

are used in the treatment of vaso-occlusive crisis. Ware et al., (2010) added 

that pethidine (meperidine) is contra-indicated for routine analgesia for 

sickle cell patients. Harrison et al., (2001) accepts morphine for acute 

painful crisis but should be followed by prescription. He added that use of 

emergency room should be reserved for severe symptoms. While patient-
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controlled analgesia (PCA) devices are commonly used for occasions of 

mild crisis. The author added that there are no tests, definitive to the 

diagnosis of acute painful crisis, but most times, other medical problems 

precede. In other words, good management of all presenting health problems 

like plasmodiasis, infections etc., will go a long way to reducing the 

occurrence of vaso-occlusive crisis. 

ACUTE CHEST CRISIS 

     Acute chest crisis or acute chest syndrome which is the same, is a 

common symptom of Sickle Cell Anemia. Fawibe, Oluboyo and Salami, 

(2010), reports that lungs involvement accounts for more than 20% mortality 

rate among sickle cell anemia (SCA) patients. He noted that’s clinical 

pulmonary involvement in sickle cell patients commonly takes two forms: 

the Acute Chest Syndrome (ACS) and Sickle Cell Chronic Lung Disease 

(SCLD). The later was first described by Yater and Hansmann in 1936 and it 

often underappreciated by health care providers because its exact prevalence 

and methods of diagnosis is not well established. The above is because of 

lack of detailed epidemiological studies. Presently, sickle cell chronic lung 

disease is defined by radiological and clinical features of ventrilatory 

dysfunction (restrictive or obstructive) and pulmonary hypertension. This 

pulmonary hypertension is most frequent in older children and adults. 
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Previously, this pulmonary hypertension was thought to occur as a result of 

recurrent acute chest syndrome but presently, it is as a result of chronic 

haenolysis. Aldrich and Nagel (1998), noted that the management of acute 

chest crisis is similar to that of vaso-occlusive crisis though he added 

antibiotics, usually a quinolone or macrolide, oxygen supplementation for 

hypoxia and close observation. Lastly if oxygen requirement increases or 

pulmonary infiltration worsen, simple blood transfusion or exchange 

transfusion is recommended. Ware et al., (2010) involved the following in 

the course of treating acute chest syndrome: - Oxygen, antibiotics, incentive 

spirometry, simple transfusion and bronchiodialators. It is important to note 

that analgesics are required in the course of treating during acute chest 

syndrome but it must be such that does not suppress respiration like 

acetaminophen or the non-steroidal anti-inflammatory drugs (NSAIDs). 

Narcotic agents should be used wisely mostly for severe pains, while 

hydration requires carefulness to avoid volume overload which may lead to 

pulmonary infiltrates and increase hypoxia. As part of the treatment for 

acute chest crisis, chronic transfusion and hydroxyurea have been very 

helpful. The later reduces the occurrence of acute chest syndrome to about 

half. Writes that acute chest syndrome has these symptoms: chest pain, 
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cough, dyspnea, or tachypnea, occurs at all ages though more at the age of 3 

years. 

TRANSFUSION 

It is widely believed that blood is life. Invariably, without blood, cells 

tissues organs and man as a whole will have no life. Blood is a combination 

of plasma (Watery liquid) and cells that float in it. Blood is a specialized 

bodily fluid that supplies essential substances and nutrients like sugar, 

oxygen and hormones to different cells and equally removes wastes from 

those cells through urines, feces, sweat and carbon dioxide. Plasma make-up 

55% of the blood fluid in human body and has the following: water, blood 

cells, carbon dioxide, glucose (sugar), Hormones, and proteins. Types of 

blood cells are: Red blood cells, white blood cells and platelets. The red 

blood cells or erythrocytes are much more than the other cells. This cell is 

slightly indented, flattened disks and contains haemoglobin (Hb or Hgb). 

Haemoglobin which is a protein contains iron and carries oxygen from the 

lungs to the tissues and cells and vise vasa returns carbon dioxide to the 

lungs from the tissues and cells. The white blood cells (Leukocytes) are cells 

for the immune system. They defend the body against infection. Lastly the 

platelets (thrombocytes) are responsible for clothing (coagulation) of the 

blood. 
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Blood transfusion is indicated only in specific situations for patients 

with sickle cell anemia. Although anemia is usually rampant in almost all the 

cases of sickle cell anemia due to increase in hemolysis, but not all cases of 

sickle cell anemia require blood transfusion. Blood transfusion is 

recommended in the following situations:- acute chest syndrome, stroke, 

abnormal findings on Transcranial Doppler in children (which is for stroke 

prevention), pregnancy, surgery and some cases of aplastic crises. If a sickle 

cell anemic patient has apastic crisis with symptomatic anemia like dyspnea, 

or signs of hypovolemia, blood transfusion is required. Sickle red blood cells 

have shorter survival time, compared with normal red blood cells, 

reticulocytopeniacan result in severe anemia which most likely will require 

blood transfusion (Pattison et al., 1981). Although the focus of care of sickle 

cell disease in Africa is on health education to allow early and  accurate 

diagnosis, better management of pain, prevention and prompt treatment of 

bacterial infection, malaria and severe anemia. 

OTHER FORMS OF CARE FOR SICKLE CELL PATIENTS 
COMPLEMENTARY CARE 
 
 Majumdar, Thompson, Ahmad, Gorbon, Addison, (2013), and 

Thompson and Eriator (2014) appreciate the use of complementary and 

alternative medicine for control of pain in sickle cell anemia. 
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IMPROVED CARE OF SICKLE CELL ANEMIA 

     Sickle cell patients were previously managed medically, basically 

symptomatically. But with advancement in medical technology, Nigeria in 

2014 joined others in the care of sickle cell anemia involving improved care 

plan. 

BONE MARROW TRANSPLANT 

     Walters et al., (1996) clearly states that “bone marrow transplants are the 

only known care for sickle cell disease. However, bone marrow transplants 

are not easy to obtain because of specific donor to match. Bone marrow 

transplants have proven to be effective in care of children with sickle cell 

anemia. Donor for bone marrow transplant can be twin family member 

(syngeneic) or close relative (allogeneic). 

STEM SELL TRANSPLANTATION 

STEM CELL 

Stem cell was first isolated and cultivated in United States in 1978. 

Stem cell consists of an organism with more than 200 different types of cell. 

The formation is from embryonic cells, abundant in the placenta and 

umbilical cord. Unlike the adult cells, which divides on average of 20 times 

before death, stem cells division is indefinitely. Once isolated, they are 

cultivated in-vitro under special condition. To avoid competing with space, 
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every seven days some are separated to avoid their dying. Stem cells are 

pluripotent because they have the power to create any of the 200 different 

cells of the body. 

IMPLANTATIONS 

Following the isolation, Doctors and geneticists taught of provision of 

new pluripotent cells to damage tissues and revoke its regeneration. In line 

with that was the introduction of umbilical-cord hematopoietic stem cell, for 

patients with dysfunctional formation of red blood cells. This is equivalent 

to bone marrow transplant. 

STEM CELL TRANSPLANTATION 

Stem cell transplantation is complex. It needs certain guidelines. First 

donors must be human leukocyte antigen (HLA) compatible and must be full 

siblings (Syngeneic). Secondly, candidates should be limited to patients 

younger than 16 years with HbSS or HBs – B – O thalassemia and there is 

evidence of the disease serenity like stroke, recurrent acute chest syndrome, 

recurrent severe crisis, nephropathy and a host of others. The survival rate is 

84% with mortality rate of less than 6%. Children benefit from stem cell 

transplant but they have limitation to physical activities. Generally, children 

with sickle cell anemia have less stamina than their hematological healthy 

playmates. So teachers, guardians or supervisors should avoid distance 



54 
 

running and strenuous activities for children with sickle cell anemia on bone 

marrow transplant, stem cell transplant or none of both. 

        According to Johnson, Look, Gockerman, Mitchell and Horrwitz 

(2011), the first successful allogeneic stem cell transplantation for sickle cell 

disease was reported in 1984. This is the only curative option for sickle cell 

anemia. 

ERYTHROCYTOPHERESIS     

According to DasB, Sobezyk, Bertolone, and Ray, (2008), 

Erythrocytopheresis is an automated red cell exchange procedure that 

removes blood that contains HbS from the patient while simultaneously 

replacing that same volume with packed red cells free of HbS. The above is 

achieved through a blood cell processor (pheresis machine) with a 

continuous flow system that maintains an isovolemic condition. The 

procedure involves simultaneous removal of red blood cells (RBCs) and 

replacement of normal saline, followed by transfused packed RBCS along 

with patient’s plasma. The net RBC mass /kg is calculated for each 

procedure based on the measured  hematocrit of the transfused and removed 

blood as well as the total RBC volume transfused. 

Pheresis machine uses physiologic parameters like weight, height and 

hemoglobin level, to calculate the expected amount of packed RBCs 
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required obtaining a specific post transfusion hemoglobin level. 

Erythrocytopheresis has the advantage of regulating the accumulation of iron 

in patients with sickle cell anemia. It also has the ability of achieving 

adequate hemoglobin and HbS concentrations without exceeding the normal 

concentration. Erythrocytopheresis is more expensive than simple 

transfusion but, the advantages outweigh the risk of organ damage due to 

iron over load, which can arise in simple blood transfusion. 

THEORETICAL FRAME WORK 
 

Psychology is the systematic study of the mind. The mind in turn 

influences the behavior. In the care of children with Sickle Cell Anemia, 

there is need to consider the psychology of children and that of prolonged 

ill-health on a being. One’s self concept affects the totality of the being and 

this self-concept is influenced by self-perceptions, appearance, value and 

belief-systems. This self-concept is a complex idea and it influences how 

one thinks, talks, acts, sees as well as how one treats others. In addition, it 

involves choice made in life, ability to give and receive love plus the ability 

to take action and change things. Children with Sickle Cell Anemia are faced 

with the challenges of day to day social activities. Sometimes they feel 

withdrawn due to family or peer group perception of their ill health. They 
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need support and encouragement all the times. Self-concept, are not in-born, 

rather developed but the factors that influences growth and development 

directly affect self-concept. Factors like genetic, temperament, family, 

nutrition, environment, health and culture affects developmental formation 

of a child, which has un-broken link with self-concept. A lot of factors can 

affect personality but the major factors are stages of development, family 

and culture, stressors, resources and history of success and failure. Stressors 

which are sources of stress are grouped into four, namely: identity, stressors, 

body image stressors, self-esteem stressors and role stressors. (Berman, 

Snyder, Kozier, and Erb, 2011). Childhood psychology requires plenty of 

understanding, encouragement, patience and adaptability. Though it varies 

with age, the older children may have sense of identity, body image, self-

esteem and responsibility than the younger ones. As such, the older may face 

the challenge of stress more than the younger ones who will be solely 

dependent on parents or guidance. The stressor mentioned earlier like 

identity stressor has sources like: - change in physical appearance (facial 

wrinkles), declining physical, mental or sensory abilities, and inability to 

achieve goals, relationship concerns, sexuality concern and unrealistic ideal 

self (Berman et al, 2011). 
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      Body image stressors, include: loss of body parts like in amputation, 

mastectomy or hysterectomy, loss of body functions like in stroke, spinal 

cord injury or neuromuscular disease. Disfigurement like in pregnancy, 

severe burns facial blemishes or colostomy. Similarly, unrealistic body ideal 

like muscular configuration that cannot be achieved can cause stress.  

     Self-esteem stressors include: lack of positive feedback from significant 

others, repeated failures, unrealistic expectations, abusive relationship, loss 

of financial security. Roles Stressors include: loss of parents spouse, child or 

close friend, change or loss of job or other significant role. Divorce, illness, 

inability to meet role expectations and ambiguous or conflicting role 

expectations are all sources of stress. 

Researchers have advanced several theories concerning the various 

stages and aspects of growth and development, with special regards to infant 

and child development. The theories are, biophysical theory, psychosocial 

theory example Sigmund Freud (id, ego and superego) behaviorism social 

learning (Bandura) and others 
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Table 4: Stages of Growth and Development of a Child 

STAGES AGE SIGNIFICANT CHARACTERISTICS 
Neonatal Birth to 

28 days  
Behavior is largely reflexive and develops to more 
purposeful behavior  

Infancy 1 month 
to 1 
year 

Physical growth is rapid 

Toddler 
hood 

1to 3 
years 

Motor development permits increased physical 
autonomy psychosocial skills increase 

Preschool 3 to6 
years 

Learn new experience. Social role are tried during 
play. Physical growth is slower 

School age 6-12 
years 

Preadolescent period (10 to 12years) fall in this 
stage. Peer group increasingly influencer behavior 
physical, cognitive and social development 
increases and communication skills improve.  

Adolescence 12to 20 
years 

Self-concept changes with biologic development. 
Values are tested. There is accelerationin Physical 
growth. Stress increases especially in face of 
conflicts. 

 

 

Children with Sickle Cell Anemia as early as infancy stage will not be able 

to meet up with all the expected characteristics of their counterparts. 

Resultantly, withdrawal, stress and loss of self-confidence may set in. 

 

 

 

Source: Gesell Biophysical theory 1880 – 1961 
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Table 5: Erickson’s Stages of Personality Development of a Child 

Stage  Age  Central 
task  

Indication of 
Positive 
Resolution  

Indication of 
Negative Resolution  

Infancy  Birth of 
18 
months  

Trust 
versus 
mistrust  

Learning to trust 
other  

Mistrust withdrawal 
estrangement  

Early 
childhood  

18 
months 
to 3 
years  

Autonomy 
versus  
shame and 
doubt  

Self-control 
without loss of 
self – esteem. 
Ability to 
cooperate and to 
express oneself. 

Compulsive self-
restraint or 
compliance with 
fullness and  defiance  

late 
childhood 

3 to 5 
years  

Initiative 
versus  
guilt  
 

Learning the 
degree to which 
assertiveness and 
purpose influence 
the environment. 
Beginning ability 
to evaluate one’s 
own behavior 

Lack of self -
confidence pessimism 
fear of wrongdoing 
Over-control and over 
restriction of own 
activity.    

School age  6-to 12 
years  

Industry 
versus  
inferiority  

Beginning to 
create, develop 
and manipulate  
Developing sense 
of competence 
and perseverance   

Loss of hope, sense of 
being withdrawal 
from school and peers  

Adolescence   12 to 20 
years  

Identify 
versus role 
confusion  

Coherent sense of 
self plans to 
actualize one’s 
abilities  

Feeding of confusion, 
indecisiveness and 
possible antisocial 
behavior    

Young 
adulthood 

18 to 25 
years  

Intimacy 
versus 
isolation  

Intimate 
relationship with 
another person. 
Commitment to 
work and 
relationships.    

Impersonal 
relationships,  
avoidance of 
relationship, career or 
lifestyle commitments      

 

 Source: Erickson’s Psychosocial Theory (1902 – 1996) of stages of 
personality development from childhood and society (1991) 
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Erickson’s stage of Personality Development of a Child 

     Most Children with Sickle cell Anemia following Erikson’s stages of 

personality development will fall under the indication of negative resolution 

due to repeated episodes of pain, weakness, long stay on hospital bed and 

perception of life. While very few, despite all their health challenges will 

end up in the indication of positive resolution if there is enough of 

environmental support and better understanding. But in any case, life is full 

of challenges at different levels and at all times, though with the grace of 

God, the canoe of life is paddled gently and with ease. 

EMPIRICAL STUDIES 

Several studies have been conducted in the area of sickle cell anemia aimed 

at identifying different management strategies, all quid towards improving 

the general health status of sickle cell patients. Kehinde et al., (2010), Liver 

Enzymes and trace elements in the Acute Phase of Sickle Cell Anemia had 

the objective to compare the plasma level of liver enzymes and trace 

elements in non-sickle cell anemia (NSCA), sickle cell anemia subject to the 

steady state (SCASS) and sickle cell anemia patients in crisis (SCAC). 

In their method, Haematological parameters, liver enzymes and trace 

elements were determined in 20 non-sickle cell anemia subjects, 20 sickle 

cell anemia subjects in steady state and 18 sickle cell anemia crisis (SCAC) 
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subjects. Variables studied included Aspartate Amino Transferase(AST), 

Alanine Amino Transaminase (ALT), Alkaline Phosphalase (ALP), and the 

trace elements – copper, zinc and manganese. 

     The results showed that levels of liver enzymes were higher in the sickle 

cell anemia patients in crisis (SCAC) than in the Non-sickle cell anemia 

(NSCA) or Sickle Cell Anemia subjects in Steady State (SCASS). 

     In conclusion, during crisis in sickle cell anemia, liver enzymes, as well 

as the trace elements are increased; levels of Aspartate Amino Transminase 

are strongly correlated with those of ALT and ALP. Levels of liver enzymes 

do not appear to be related to those of the trace elements in painful sickle 

cell crisis. Fawibe et al., (2010), has the objective to describe the pattern of 

sickle cell chronic lung disease among young adult Nigerians with sickle cell 

anemia (SCA). 

In the method, Ninety (43 males and 47 females) patients with sickle 

cell anemia who were selected by balloting and 90 (54 males and 36 

females) healthy subjects with normal adult hemoglobin were studied. The 

second, as control, in the method the ventilator function test (Spirometry and 

peak expiratory flow rates), as well as radiological and electrocardiographic 

parameters were obtained and analyzed for sickle cell chronic lung disease. 
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     In the findings, seventeen (18.9%) of the patients had sickle cell chronic 

lung disease (SCLD). Majority (94.1%) of them were in stage one disease, 

5.9% in Stage two and none in the more advanced stage three and four. 

 

     The result showed that the number of patients with sickle cell chronic 

lung disease increased with increasing age. It was found that sickle cell 

chronic lung disease (SCLD) was associated with more than five previous 

hospital admissions (82.4%, or 10.02 Cl = 4.51 – 22.22) and presence of 

symptoms suggesting previous acute chest syndrome.  

     In conclusion, sickle cell chronic lung disease (SCLD) may not be a rare 

event in Nigeria. Therefore effort should be made to diagnose it in the early 
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asymptomatic stage so as to offer effective intervention therapy to halt 

progression to the more disabling advanced stage. 

Onyemaechi et al., (2011), conducted a study with the objective of 

describing the pattern and presentation of musculoskeletal complications in 

sickle cell disease at the National Orthopaedic Hospital Enugu, Nigeria. The 

research design was retrospective survey and the sample size used in the 

study was twenty-five patients with 44 complications were analyzed. The 

age range was between 7 years to 30 years with a mean age of 19.2 years. 

56% of patients were males. From the findings, malleolar ulcers were the 

commonest complications, followed by avascular necrosis (AVN) of the 

femoral head and osteomyelitis. In children less than 10 years, septic 

arthritis and osteomyelitis were most common, while avascular necrosis and 

malleolar ulcers occurred more commonly in patients more than 15 years. 

In conclusion, musculoskeletal complications are common causes of 

morbidity and disability in sickle cell disease. Malleolar ulcers were the 

commonest musculoskeletal complications. Presenting predominantly in 

children below the age of 10 years is osteomyelitis and septic arthritis which 

among adolescents is avascular necrosis (AVN) and malleolar ulcers.  

Jaja et al. (2005), writes on changes in erythrocytes following 

supplementation with α – tocopherol in children suffering from sickle cell 
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anemia. The objective of the study was to examine the effects of 

supplementation with α – tocopherol on arterial blood pressure, some 

haematological parameters and osmotic fragility in children suffering from 

sickle cell anemia.The methodology involved the effects of supplementation 

with α – tocopherol (100mg per day for 6 weeks) on packed cell volume 

(PCV), hemoglobin concentration (MCHC) per cent foetal hemoglobin (% 

HbF), per cent Irreversibly Sickle Cell (% ISC), erythrocyte osmotic 

fragility and blood pressure have been assessed in ten (10) children suffering 

from sickle cell anemia. Their ages ranged from 4.0 to 10.0 years. 

The result showed that supplementation with α – tocopherol 

significantly increased packed cell volume, hemoglobin concentration and 

per cent foetal hemoglobin, but significantly reduced mean corpuscular 

hemoglobin concentration and per cent irreversibly sickle cell.  α – 

tocopherol also increased the resistance of the cells in lysis. Supplementation 

with α – tocopherol had little or no effect on arterial blood pressure. 

      In conclusion, the study showed that short-term supplementation with 

α – tocopherol benefited the paediatic sickle cell sufferer.  

Enosolease et al (2005), had a research work on the influence of foetal 

haemoglobin on the frequency of vaso-occlusive crisis in sickle cell anemia 

patients. The objective states that several biological and environmental 
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factors are presumed to account for the morbidity pattern in patients with 

sickle cell anemia. Foetal hemoglobin is one of the biological factors 

thought to decrease morbidity in these patients. They studied the relationship 

between the foetal hemoglobin levels and vaso-occlusive crisis (VOC) as a 

measure of the morbidity pattern in this category of patients. 

The result showed mean foetal hemoglobin level was 6.4. Vaso-

occlusive crisis was more common at lower levels of foetal hemoglobin 

particularly when lower than 12%. There was a negative correlation between 

foetal hemoglobin and vaso-occlusive crisis. These variables were also 

associated in linear regression and both showed statistical significance. 

In conclusion, their work indicated that the higher the level of foetal 

hemoglobin, the less the occurrence of vaso-occlusive crisis in sickle cell 

anemia patients.  

Sanya et al (2010), conducted a study to identify cardiovascular 

autonomic dysfunction (CAD) as part of neurological complications in 

sickle cell anemia.The study was among sickle cell clinic attendants in 

medical outpatient department of the University of Ilorin Teaching Hospital, 

Ilorin Nigeria. Forty sickle cell anemia patients and 44 controls 

(Hemoglobin AA) were studied. They were assessed using 6 non-invasive 

cardiovascular autonomic reflex (CAR) test. Parasympathetic functions were 
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assessed with heart rate variability (HRV) to deep breathing, Valsalva 

maneuver and lying-to-standing test, while sympathetic blood pressure 

regulation was assessed by systolic and diastolic blood pressure responses to 

lying-to-standing position and isotonic handgrip test. 

In the result, the age of the sickle cell anemia patients ranged from 16 

to 45 years and age of control subjects ranged from 20 to 45 years. Mean 

haemoglobin concentration of the SCA patients was 8.4  2.4 g/dl, while 

their mean height and weight were 1.63  0.1m and 51.6  11.1kg 

respectively. 

Dipty et al (2012), writes that children with sickle cell disease require 

more frequent hospital care and younger children (5 yr of age) are more 

vulnerable to mortality, leading to hospitalizations and death in younger 

children with sickle cell disease from India. This study was, therefore, 

undertaken to evaluate the morbidity pattern in hospitalized under five 

children with sickle cell disease in a tertiary care hospital in Maharashtra, 

India. Methods: This was a prospective observational study carried out from 

July 2007 to June 2009. The hospitalized children below five years of age 

with sickle cell diseasewere enrolled for the study and evaluated for morbid 

events leading to hospitalization. Hematological indices were noted at 

baseline. Results: Eighty five children with sickle cell disease were 
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hospitalized during the study period. Hospitalization with acute febrile 

illness (31 %) was the most common morbid event followed by severe 

anemia (30%) and acute painful events (20%). Majority (62%) of the events 

occurred between August and October. Forty five patients had foetal 

hemoglobin (Hbf) and morbidity was significantly less in these patients. 

Interpretation and Conclusion: Acute febrile illness was the most common 

morbid event followed by severe anemia and acute painful event 

hospitalized children with sickle cell disease.  

In summary, amino acid substitution of Valine for Glutamate at the 

sixth position of the amino acid chain (Postlethwait and Hopson, 2000), has 

steady and progressive effect on the general functioning of the body. 

Complications like Retarded Growth, Weakness, Jundice, Pallor, Recurrent 

Bone Pains, Fever, Enlarged Abdomen, Acute Chest Syndrome, Stroke, 

Kidney Failure, Osteomyelitis, Complications in Pregnancy, High Blood 

Pressure(Watson et al., 2004), and a host of other problems, offer 

psychological and financial burden to both the individual and the entire 

family members, where  sickle cell Anemia is. Advancement in medical 

research has brought hope to humanity generally. Thus, life expectancy that 

was previously about 42 years for male and 48years for female has gone 

beyond 70 years according to statistics. Sickle Cell Disease patients can live 
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beyond 21 years.  All should accommodate, tolerate and show love to sickle 

Cell patients. However, Sickle Cell should not be seen as a death sentence.  
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CHAPTER THREE 

METHODOLOGY 
This chapter discussed the systematic frame work of the thesis under 

the following guidelines: Research design, area of study, population of 

study, sample size and sample techniques, instrument for data collection, 

validation of the instrument, reliability of the instrument, method of data 

collection and method of data analysis.  

RESEARCH DESIGN 
Research, which is a method of inquiry and also the process of 

arriving at dependable solution to problems, is carried out using a method 

which answers questions on what is the regular care plan and improved care 

plan for children with sickle cell anemia. Descriptive design which the 

researchers used will unveil poorly understood patterns of interrelationships 

between variables (Abanobi, 2003). A new form of thinking, combined with 

appropriate intervention and outcome involving clinical information will go 

a long way in improving the health status of children with sickle anemia. 

Critical reasoning is embedded in the new form of thinking.  

Descriptive design: This descriptive study brings out exactly the 

understanding of a situation. It describes and interprets identified facts. 
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Similarly it involves in the discovery of meanings which adds value to life. 

The study type unfolds underlying factors to problems on hand. 

Furthermore, descriptive study improves humanity through the analysis of 

different relationships. For instance there is a relationship between 

caregiver-patient relationship and family coping in the upliftment of children 

with sickle cell anemia. In health and social science fields, descriptive 

studies utilize post and present data care plan to advice on future care plan.  

AREA OF STUDY 
Imo State is one of the states that make up our great country Nigeria. 

The diagram below is self-explanatory. Imo is divided into three senatorial 

zones, namely, Owerri, Orlu and Okigwe senatorial zones. There are 27 

local government Areas that make up Imo State as shown in the figure 

below: 

 

 

 

Map of Imo State 
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Figure 6: Map of Imo State    

POPULATION OF THE STUDY 
      The study population comprise of all the children with sickle cell anemia 

in Imo State. The problem of medical information system has militated 

against the accurate figure. Poor record keeping in Government hospitals in 

Imo State has continually hindered up-date of records generally. 

SAMPLING TECHNIQUE 
      The research work is a case study.  It involves the observation of one 

population. It describes a unit rather than to test hypothesis (Abanobi 2003). 

SAMPLE SIZE 
The sample size consists of the children with sickle cell anemia in Imo state 

Specialist Hospital and their medical personnel’s. Data collected from Imo 

State specialist hospital Owerri from January 2010 till June 2015 showed 

records of thirty six (36) children with sickle cell anemia. The health 

professionals attending to them are, twelve (12) medical doctors, eighty two 

(82) Registered nurses and one (1) laboratory scientists. Giving, a total of 

ninety five (95) persons.  
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INSTRUMENT FOR DATA COLLECTION 
Two different questionnaires were constructed, to get responses on the 

care of sickle cell anemia among children in Imo State. Structured 

questionnaire for patient with sickle cell anemia has two sections. Section 

"A" is personal data which has four questions with multiple choice answer. 

Section "B" has twenty five (25) questions. While the questionnaire for the 

professionals, has just one (1) section with alphabetical numbering of "A-N" 

number of questions.  

VALIDATION OF THE INSTRUMENT 
Structured questionnaires were constructed and submitted to the thesis 

supervisor and three other senior lecturers for scrutiny. Following rigorous 

process, the questionnaires were made suitable to explore the objective of 

the study.   

REALIABILITY OF THE INSTRUMENT 
Ambiguous words were avoided in the questionnaire. A pre-test study, 

using the same questionnaire, was served to the same group of people prior 

to the main exercise and the result from both were significantly the same, it 

was certain that the different classes of peoples understand the questions.  
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METHOD OF DATA COLLECTION 
Prior to the distribution of ninety five (95) structured questionnaires to 

medical personnel and thirty-six (36) questionnaires to patients, an officially 

approved letter of introduction duly signed from the school was given to the 

medical director of Imo State Specialist Hospital Owerri. That helped me 

gain enter to meeting and clinic days for the professionals and patients 

respectively for the sharing and collection of questionnaires. Raw data 

collected back was thirty-five (35) for patients and ninety five (95) for 

professionals, making a total of one hundred and twenty (120).  

METHOD OF DATA ANALYSIS 
The variables like regular care plan, improved care plan, and 

orthodox/non orthodox care were analyzed using percentages and 

frequencies, represented as Pie chart and bar charts.  
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CHAPTER FOUR 

PRESENTATION AND ANALYSIS OF DATA 

This Chapter presents the analyzed data from children’s response as 

well as health workers attending to them in Imo State Specialist Hospital 

Owerri. 

RESULT OF DATA ANALYSIS 
 

Table 6: Patient’s Personal Data 

Section A: Personal Data 

Personal Data Frequency (N = 35) Percentage (%) 
Sex 
Male 
Female 

 
18 
17 

 
51.4 
48.6 

Age range (years) 
3 to 8 years 
9 to 17 years 

 
15 
20 

 
42.9 
57.1 

Height (m) 
0.55 to 1.58 meters 
1.59 to 1.65 meters 

 
28 
7 

 
80.0 
20.0 

Weight (Kg) 
16 to 24 Kg 
25 to 54 Kg 

 
25 
10 

 
71.4 
28.6 

SOURCE: Field Survey, 2014 
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Figure 7: Sex and age distribution of the patients 

Table 6 and figure 7 showed the Sex and Age range of children as follows:- 

male 18 (51.4%), Female 17 (48.6%) while ages 3 to 8 years had 15 (42.9%) 

and 9 to 17 years recorded 20 (57.1%). Similarly, the height in meters and 

weight in Kilogram were arranged thus: 28 (80.0%) were 0.55 to 1.58 meters 

and 7 (20.0%) were 1.59 to 1.65 meters. Lastly 25 (71.4%) weighted 16 to 

24 kg and 10 (28.6%) weighted 25 to 54 kg. 
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Table 7: Patients response on Regular Care Plan 

SECTION B: REGULAR CARE PLAN 

Regular Care Medication Frequency (N=35) 
YesNo 

Percentage (%) 
YesNo 

Use of folic acid tablets 
 

332 94.35.7 

Use of  anti-malaria drugs 35- 100.0- 
Use of iron drugs 431 11.488.6 
Use of pain relief drugs 305 85.714.3 
Use of  antibiotics 341 97.12.9 
Use of  Long Lasting Insecticide Net 
 

287 80.020.0 

Source: Field Survey, 2014 

 

Figure 8; Regular Care Plan Medication received by Sickle cell Anemia Children 
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The table 7 and figure 8 above showed result of regular care plan as 

follows: 33 (94.3%) out of 35 use folic acid tablet daily while 2 (5.7%) 

indicated none usage of the tablet. 35 (100%) consented to the use of anti-

malaria drugs periodically. 3 (8.6) use it fortnightly, 23 (65.7%) indicated 

monthly usage while 9 (25.7%) drinks anti-malaria months interval. 4 

(11.4%) use Iron drugs while 31 (88.6%) said no to the use of Iron  drugs. 

From among the 4 that uses of Iron drugs, 1 (2.9%) uses it daily. I 

alternate days lastly 2 (5.7%) indicated once a week. The use of pain relief 

drugs was a welcomed idea as 30 (85.7%) uses such and 5 (14.3%) refuse to 

the use of pain relief. Those that use pain relief, 2 (5.7%) use it once a day, 

27 (77.1%), two times a day and 1 (2.9%) alternate days. 34 (97.1%) 

accepted the use of antibiotics while 1 (2.9%) refused the use of antibiotics. 

Specifically, 6 (17.1%) take antibiotics regularly while 28 (80.0%) use 

antibiotics but not regularly. The use of long lasting insecticide Net, 28 

(80.0%) utilize it while 7 (20.0) object the use of that. Among those that 

accept the use, 24 (68.6%) indicated regular use while 4 (11.4%) responded 

to not using it regularly. 
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Table 8: Patients Response on Improved Care Plan 

IMPROVED CARE PLAN 

Improved care plan Frequency (N=35) 
YesNo 

Percentage (%) 
YesNo 

Use of hematological investigation 296 82.917.1 
Use ofblood transfusion  35- 100.0- 
Use ofbone marrow transplant  134 2.997.1 
Use ofexchange blood transfusion 134 2.997.1 
Use ofstem cell transplant  35- 100- 
Use ofhydroxyuria 
 

233 5.794.3 

Source: Field Survey, 2014 

 

Figure 9; Improved Care Plan Received by Sickle cell anemia patients 
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     The above table and figure showed that 29 (82.9%) undergo 

haematological investigation while 6 (17.1%) does not. Out of the 29 

responses, 8 (22.9%) undergo regular investigation while the remaining 21 

(60.0%) involvement was not regularly. The use of blood transfusion 

recorded 35 (100.0%). 10 (28.6%) indicated the usage once, 17 (48.6%) 

twice and 8 (22.9%) said many times. In the cases of the bone marrow 

transplant and exchange blood transfusion, different clients 1 (2.9%) each, 

indicated once use. 

     Following further investigation, it was identified that both did the above 

procedure outside Imo State but here for follow-up. 34 (97.1%) have neither 

had either of the above. 35 (100.0%) have not had stem cell transplant 

before. In the case of hydroxyuria 2 (5.7%) said yes to the use and 33 (94.3) 

said no. 
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Table 8: Patients Response on Non Orthodox Care 

NON-ORTHODOX CARE 

NON-ORTHODOX CARE Frequency Percentage (%) 

Traditional 

Complimentary 

Spiritual 

Others (specify) 

None 

9 

5 

6 

5 

10 

25.7 

14.3 

17.1 

14.3 

28.6 

Total  35 100.0 

Source: Field Survey, 2014 

 

Figure 9: other non orthodox care services received by Sickle cell patients 
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The care of sickle cell anemia among children does not only end in 

the Orthodox care. The following are responses, to the non-Orthodox care. 

Traditional 9 (25.7%) complimentary 5 (14.3%) spiritual 6 (17.1%) and 15 

(42.9%) stands for none of the above. 
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MEDICAL PERSONNEL QUESTIONNAIRE 

Table 9: Medical Personnel Response On Regular Medication Care 

Regular Care Medication Frequency 
(N=95) 

Percentage 
(%) 

Do Sickle cell patients receive folic acid 
tablets 
Strongly disagree 
disagree 
Agree 
StronglyAgree 

 
 
- 
- 
93 
2 

 
 
- 
- 
97.9 
2.1 

Are sickle cell patients treated for malaria 
periodically 
Strongly disagree 
disagree 
Agree 
StronglyAgree 

 
 
- 
- 
95 
- 

 
 
- 
- 
100.0 
- 

Do you give sickle cell patients iron drugs 
Strongly disagree 
disagree 
Agree 
StronglyAgree 

 
79 
14 
2 
- 

 
83.2 
14.7 
2.1 
- 

Do you give pain relief drugs to sickle cell 
patients 
Strongly disagree 
disagree 
Agree 
StronglyAgree 

 
 
- 
5 
10 
80 

 
 
- 
5.3 
10.5 
84.2 

Do you give anti-biotics to children with 
sickle cell anemia 
Strongly disagree 
disagree 
Agree 
StronglyAgree 

 
 
3 
32 
- 
60 

 
 
3.1 
33.7 
- 
63.1 

Do you offer health education services to 
children with sickle cell anemia 
Strongly disagree 
disagree 
Agree 
StronglyAgree 

 
 
1 
- 
35 
59 

 
 
1.0 
- 
36.8 
62.1 

Source: Field Survey, 2014 
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Responses from medical personnel on the regular medication care. 93 

(97.9%) Strongly agree to the use of folic acid tablet while 2 (2.1%) 

disagreed. Periodical treatment for malaria were generally agreed by all 

(100.0%) while the administration of Iron Drugs to Sickle cell Patients were 

agreed by just 2(2.1%) while 14(14.7%) disagreed,and 79 (83.2%) strongly 

disagree. On the other hand, 80 (84.2%) strongly agree to the use of pain 

relief while 10 (10.5%), 5 (3.1%), agreed and disagreed respectively. Offer 

of antibiotics was strongly agreed by 60 (63.1%), disagreed by the 32 

(33.7%) and strongly disagreed by 3 (3.1%). Medical personnel offered 

health education services as indicated in the questionnaire thus: 35 (36.8%) 

agreed 59 (62.1%)Strongly Agreed while 1 (1.0%) Strongly disagreed. 
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ON IMPROVED HEALTH CARE 

Improved Medication Frequency 
(N=95) 

Percentage 
(%) 

Do you provide hematological 
investigation services 
Strongly disagree 
disagree 
Agree 
StronglyAgree 

 
 
- 
40 
- 
55 

 
 
- 
42.1 
- 
57.9 

Do you give sickle cell patients blood 
transfusion  
Strongly disagree 
disagree 
Agree 
StronglyAgree 

 
 
5 
26 
- 
64 

 
 
  5.3 
27.3 
- 
67.3 

Do you give sickle cell patients bone 
marrow transplant services 
Strongly disagree 
disagree 
Agree 
StronglyAgree 

 
 
92 
- 
3 
- 

 
 
96.8 
- 
  3.2 
- 

Is erythrocytopheresis services available in 
your establishment 
Strongly disagree 
disagree 
Agree 
StronglyAgree 

 
 
92 
- 
3 
- 

 
 
96.8 
- 
  3.2 
- 

Do you offer stem cell transplant services 
Strongly disagree 
disagree 
Agree 
StronglyAgree 

 
95 
- 
- 
- 

 
100 
- 
- 
- 

Do you provide hydroxyuria for children 
with sickle cell anemia 
Strongly disagree 
disagree 
Agree 
StronglyAgree 

 
 
52 
37 
6 
- 

 
 
54.7 
39 
  6.3 
- 
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On improved medication, haematological investigations were strongly 

agreed by 55 (57.9%) while 40 (42.1%) disagreed. On the other hand, 64 

(67.3%) Strongly agreed to the use of blood transfusion, 26 (27.3%) 

disagreed while 5 (5.3%) strongly disagree. As regards bone marrow 

transplant, Erythrocytopherasus the respondents disagreed to the tone of 92 

(96.8%), and agreed to the tone of 3(3.2%). 

While the use of stem cell transplant, strongly disagree to the tone of 95 

(100%). While the use of hydroxyuria 6 (6.3%) agreed, 37 (39%) disagreed 

while 52 (54.7%) strongly disagreed. 
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CHAPTER FIVE 

DISCUSSION, CONCLUSION AND RECOMMENDATIONS 
This research work examined the care for children with sickle cell 

Anemia in Imo State, with special consideration in specialist hospital Owerri 

and Okigwe general hospital. This chapter discusses the result of the 

analyzed data as in the research questions. On the use of regular care plan 

for children with sickle cell Anemia. The results of this study with respect to 

the use of folic acid tablet shows that 97.9% of the medicals, administered it 

while 94.3% of patients used it. Outof this number more use it daily while 

very few indicated alternate day’s usage. According to Al-Yassin, Osel, 

Rees (2012), the use of folic acid in the care of sickle cell Anemia has the 

following advantages: Increases developmental delays, reduces dactylitis as 

well as reducing homocysterine level which directly reduce the risk of stroke 

and venous Thrombosis.  

Regular usage of Anti malaria drugs were strongly indicated up to the 

level of 100%. 40.60% indicated monthly usage while others accepted three 

months interval usage. Malaria, being the most common precipitating cause 

of crises in sickle cell Anemia, needs long-life chemoprophylaxis for the 

patients. Both young and old with sickle cell Anemia needs the 

recommendation (Onyiyangi and Omari 2006; Oniyangi, 2009). In line with 

the above, malaria is believed to be a major cause of mobility and mortality 

of children with sickle cell Anemia (Makani, Okiro and Williams 2010).  
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The use of Iron drugs was accepted by the respondents up to 98%. 0' 

Brien (1978); Rao et al., (1984) and Portal and garbowski, (2013), reported 

that iron supplementation in sickle cell patients is not necessary because 

serum ferritin is always high.The use of pain relief and antibiotics had 

positive indication up to 92% and 76.60% respectively. The use of long 

lasting treated nets has yes and no responds of sickle cell Anemia were done 

periodically as showed thus 62.60% lasting blood transfusion services were 

available but just only 18.60% have had transfusion before.  

Regarding the improved care plan for children with sickle cell 

Anemia, the data collected showed non availability of bone marrow 

transplants services, Erythrocytopheresis machine for exchange blood 

transfusion and stem cell transplant devices. Similarly hydroxyuria is 

equally not commonly used. St. Jude Children's Research Hospital and 

University of Rochester Medical Centre (2015). Have given remarkable 

support for complete cure for children with Sickle Cell Anemia who have 

under gone bone marrow transplant. On other form of care for children with 

sickle cell Anemia other than orthodox method. The responds showed that 

90% prefer the orthodox method of care. Nevertheless, 4% accept the 

traditional method and 6% the spiritual method. 
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CONCLUSION 
 Isaac (2014), made a mark in the sand of time. He succeeded in 

bringing together leading sickle cell disease researchers and clinicians from 

high, middle and low income countries to form a network aimed at bringing 

a real change. Possibly, this global sickle cell disease network was a brain 

child of Global Congress on sickle disease. The first world congress on 

sickle cell disease was held in Accra, Ghana on July 20 – 23, 2010 and the 

Second in Rio de Jenerio, Brazil on Novemeber, 11 – 14, 2014. This 

initiative has made possible access to current trends and information on 

Sickle cell anamia. 

The care for sickle cell Anemia requires comprehensive and 

multidisciplinary approach. Comprehensive:- The care of children with 

sickle cell Anemia needs to be detailed and holistic. It is beyond mere 

"sorry" and administration of paracetamol during painful episode. It requires 

integral understanding of the fundamental cause and involvement of 

standardized nursing language. Utilization of nursing outcome classification 

(NOC) and Nursing intervention classification (NIC) will to a large extent 

not only put smiles to our children but uplift them for they are part of the 

future generation and have no cause to their fortune. (Johnson et al., 2012). 

Decision-making processes are need to determine Nursing diagnosis in areas 
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of pain, Anemia, loss of energy, prone to infection and many others, to draw 

the crowd in the right direction of care for children with sickle cell Anemia.  

Multidisciplinary:- All the component of comprehensive care are 

involved directly or indirectly. The genetic counseling, social services, 

prevention of infection, dietary advice and supplementary, psychotherapy, 

maternal and child health, Orthopedic and general surgery, pain control, 

physiotherapy, dental, eye, renal and other specialist medical groups are to 

join at different times to form unbroken chain of care for the sickle cell 

children. In addition, the families and others affected by the patients illness 

need to be carried along, through communication and caregiver-relatives 

relationship.  

Specifically, multi-sectoral approach needs to be involved. For 

instance the ministry of information can discriminate information more 

around the 19th of June which is world sickle cell day. Also social science 

researchers like health economics, human geography, anthropology, social 

epidemiology, politics, law and ethics should come up with ideas to sweep 

off morbidity and mortality on the door step of sickle cell children. It is the 

responsibility of all.  

The care of children with sickle cell Anemia requires holistic 

approach. The utilization of regular care plan, improved care plan and 
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preventive care will go a long way in the proper management of children 

with sickle cell anemia. The study involved the regular care plan with 

preventive care, embodied. The use of treated net, periodic anti-malaria 

drugs and investigation will help to reduce the episode of malaria which is 

endemic in the tropics. Similarly the use of antibiotic will prevent or reduce 

chances of bacteria, infection. The involvement of folic acid will prevent 

birth defects. In addition, 400 to 1,000 micrograms of folic acid should be 

taking per day. While the avoidance of fesolate or Iron drugs will prevent 

Iron over load (Porter and Garbowski, 2013). The new care plan which has 

above average chances of cure for sickle cell Walter, (1996) is not available, 

in Imo State and not affordable in Nigeria. 

RECOMMENDATION 
The care of sickle cell Anemia among children in Imo State involves 

all. There should be private and government-funded insurance coverage for 

patients with sickle cell Anemia. There should be establishment of modern 

scientific centers to examine siblings and unrelated donors for possible 

transplant. There is need for the demonstration of the advantages of early 

definitive therapy for sickle cell disease (Hsieh 2011).  

Nurses should use Nursing care plan involving family members in the proper 

care of sickle cell Anemia among children in Imo state. Poor data generation 
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has been a major problem in health sector. Birth and death records are not 

strictly recorded, what to talk of stigmatized ill health. Online medical 

records with specifications should be advocated for.  

The government should ensure new-born screening in hospitals for 

early identification, free medical treatment, the establishment of free 

counseling centre in all the local government areas. Creation of awareness 

about sickle cell anemia through the radio, television, poster, and in drama 

forms. Youths before deep love relationship should know the genotype of 

their co-lover in case of marriage, to avoid "love is blind syndrome" which 

has the potentials of increasing chances of sickle cell existence. In other 

words, individuals who have "AS", genotype should not marry those whose 

genotype is "AS". Lastly, parents siblings, friends and all, should not see or 

treat children with sickle cell Anemia as those with death sentence.  
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