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INTRODUCTION

Mr. Vice-Chancellor, Sir, it is with great joy that I stand before this
audience to give the first inaugural lecture for this year 2019, the Inaugural
Lecture Series 330. Happy New Year. I give God Almighty all the glory
and honour for keeping us alive to see this day. Today I stand here to
present the second inaugural lecture from the Department of Haematology
and Immunology, which I dedicate to my late parents Gladys and Joseph,
who invested in my education; my little sister, Omolara, who died at the
age of 12 years from complications of sickle cell disease (SCD); and all
individuals living with this disease in Nigeria.

I am the first born of the Bamgbaiye family that hails from Okero, Otan
Aiyegbaju, Osun Northeast, Osun State. My mother had seven children
with one stillbirth and four alive today. On hind sight it is possible that the
children that died before her fifth birthday had sickle cell disease. In 1963
my junior brother, and I were taken to London, UK, to join our parents
who had previously left Nigeria in search of the Golden Fleece. In 1974 1
returned with some members of my family to Nigeria with four ‘A’ Levels
at the instruction of my father who declined my admission into The City
University, London, to study Chemistry because he wanted me to study
medicine at the University of Ife (now Obafemi Awolowo University) and
not the UK.

I was interviewed by the late Prof. TAI Grillo (of blessed memory) and
admitted into direct preliminary year of Medicine because he said that I
needed time to acclimatize. The admission process was different in those
days, but thank God I graduated as a medical doctor in 1981 and went onto
residency training in Internal Medicine (graduated 1994) and later
Pathology (Haematology; 1998) at Obafemi Awolowo University
Teaching Hospitals Complex (OAUTHC), Ile-Ife. As a senior registrar in
Internal Medicine I took time out to subspecialise in Haematology at the
Hammersmith Hospital (Dip. Haem.; Imperial College, University of
London) in 1989. This programme was converted to an MSc degree
programme through the intervention of my set, the 1989 set, through a
petition to the Senate of the University of London. Then God’s favour
took me to the University of Birmingham where I obtained a PhD in July
1992 having studied the ‘Rheology of Vaso-occlusion in Sickle Cell
Disease’, as a Wellcome Trust Scholar. I returned to Nigeria immediately
and was employed as a Lecturer 1 in the Department of Haematology and
Immunology, Faculty of Basic Medical Sciences, by Prof. Vincent Nwuga
(also of blessed memory) who was the Dean at the time. My vision was to



establish a haematopoietic cell transplantation unit at OAU teaching
hospital, Ile-Ife, thereby providing a cure for many haematological
diseases.

This inaugural lecture is a compilation of my contributions to the
knowledge and practice of my calling (my profession) in Haematology and
Blood Transfusion, through teaching, research and service; and to present
my vision for future research outputs to improving the quality of care and
quality of life of my patients, particularly those with sickle cell disease.
The title of this lecture is,

«Qickle or No Sickle: the Life of the Flesh is in the
Rloond: No Blood Ne Life™.

Mr. Vice-Chancellor Sir, to begin with, it has been
written in Leviticus 17: 14b that, “for the life of all flesh
is the blood thereof” (KJV), therefore, blood is life.

WHAT IS HAEMATOLOGY?

Haematology is the study of blood and blood disorders/diseases. The
blood is arguably the most important tissue in the body because it is
responsible for the delivery of oxygen from the lungs and nutrients from
the gut to other parts of the body as long as the heart is prepared to pump
it. The blood is also responsible for transporting waste products of cell
metabolism to their excretory sites e.g. lungs, gut, kidneys, liver, skin etc.
appropriately.

THE BLOOD

The blood is circulated around the body in vessels called arteries and
returned to the lungs in veins (Figure 1). Arterial blood is bright red
because it is rich in oxygen (O2), while venous blood is dark red because
the oxygen level is low and is high in carbon dioxide (COz).

Blood contains formed elements (cells) and plasma (liquid component;
Figure 2). The cells in blood are red cells, white cells and platelets (Figure
3) and they will form the basis of this lecture.

Figure 1: Arteries and Veins Figure 2: Components of blood

Figure 3: The formed elements of blood (blood cells)

Menghini in 'l 747 discovered that blood contained iron by showing that
tron-like particles could be extracted with the use of a magnet fromgbumt
blil(i)Od. The req cells are red (Figure 4) because they contain haemoglobin
(Hb), a protein molecule with a tetrameric structure composed of two
alpha (o) or alpha-like (€) polypeptide chains and two non-o chains that



Figure 5: The Haemoglobin

Figure 4: The life of the flesh is in Ihe Hact
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Haemoglobin phenotype is the expression of the genes (genotype) that
code for haemoglobin (Hb). The production of haemoglobin commences
in the yoke sac in the first few weeks of life, then in the liver, then the
spleen and finally in the bone marrow. The production of foetal
haemoglobin is switched off at birth and the major adult Hb increases and

reaches adult levels by the age of six months (Figure 6).
{

AEMOGLOBINOPATHY

Haemoglobinopathies are inherited disorders of haemoglobin synthesis
Ithat may or may not have clinical significance. They are divided into five
'broad groups which include, structural (qualitative; e.g. sickle cell
discasc), quantitative (c.g. thalassacmnias), unstablc hacmoglobins,
hacmoglobins with low oxygen affinity and the M-hacmoglobins which
arc associated with familial cyanosis, whilc hacmoglobins with high
oxygen allinity cause increased production of red cells (polycythaemia).
Haemoglobinopathies that are not associated with high oxygen affinity
cause shortage of blood (anaemia), consequent upon the reduction of red
Jcell live span from the usual 120 days to 5-25 days. These
haemoglobinopathies are characterized by an uncompensated anaemia
with unconjugated hyperbilirubinacmia (Iemon yellow Jjaundice) and
reticulocytosis.

MY CONTRIBUTIONS TO THE KNOWLEDGE OF
HAEMATOLOGY AND BLOOD TRANSFUSION

Mr. Vice-Chancellor Sir, my major thrust in research is in sickle cell
disease where I contributed to the understanding of the steady state,
painful crisis (vaso-occlusion) and certain organ complications in SCD
through research conducted in collaboration with my colleagues on adult
patients. My minor thrusts in rescarch arc in the areas of HIV/AIDS, blood
transfusion, haemato-oncology, coagulopathy and haemopoietic cell
transplantation,

SICKLE CELL DISORDER

Sickle cell disorder is the inheritance of a single sickle haemoglobin gene
or more and it includes Hb AS, while sickle cell disease is the inheritance
of a sickle hacmoglobin gene together with another unusual haemoglobin
gene (variant), which may be in the homozygous state (Hb SS: sickle cell
anaemia; SCA) or a compound state (Table 1). Sickle cell anaemia was

first reported in 1910 by James Herrick in Chicago, USA, but the term




“sickle cell anaemia™ was first used by Mason (1922) when describing the
fourth case. Sickle cell disease has been in existence in Africa for at least
five thousand years, therefore it is an ancient disease known by many
names in various languages, such as, “abiku”, “ogbanjc”, in Yoruba and
“chwechweechwe” in a Ghanian language. This name calling or labellir
is often associaled with the myths and beliefs surrounding the disease
these areas. It was thought that affected children were reincarnated,
possessed evil spirits, did not live beyond 21 years of age and could ndt
have children of their own. All these beliefs are false because althoug
individuals with SCD have delayed puberty, they are fertile with som
even have twins and the oldest documented patient is in her ninetic
(Battabox.com 2016: permission from Prof. Kehinde, LUTH, Lagos

retired).

Herrick (1910) reported an anaemia characterized by bizarre, sickle-
shaped cells that were first observed by a medical resident who likened the
shape of the abnormal cells he saw under the microscope to a sickle. It was
in the 1920°s that the role of deoxygenation was discovered by Hahn and
Gillespie (1927). The hereditary nature of the disease was suspected but

not demonstrated until 1949 by Dr. James V. Neel. The association with
haemoglobin was discovered by Linus Pauling and Harvey Itano in 1951,
but the actual amino acid substitution was published by Vernon Ingram in

Table 1: Haemoglobin profile of adults with sickle cell disorder
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(GAG) is substituted by valine (GTG: Figure 8). Whereas haemoglobin C
(Hb C) is caused by the substitution of lysine (AAG) for glutamic acid at
the same point on the beta-globin gene. Many hundreds of thousands of
years ago before the sickle cell gene mutation occurred, malaria infection
was a major cause of death for people with the usual adult haemoglobin
(Hb AA) living in endemic areas, because it destroyed red blood cells and
caused severe anaemia.

GLUTAMIC ACID VALINE LYSINE
CODON: GAG GTG AAG
Hb A Hb S Hb C
Usual Adult Hb Unusual Adult Unusual Aduit

Hb Hb

Figure 8: Genctic mutation in sickle cell discase and hacmoglobin C
disease

The eflect of malaria on the beta giobin gene caused the point mutations
that resulted in Hb S and Hb C genes in Sub-Saharan Africa (Figure 9)
particularly West and Central Africa Republic (CAR). It has been shown
that sickle cell haplotypes occurred independently in these places and are
so named; Benin, Sencgal, Central African Republic(CAR), Bantu and
Asian (Arabia; India). Individuals with the sickle cell trait (SCT: Hb AS)
had a selective advantage and survived acute malaria (concept of balanced
polymorphism (Kurnit, 1979; Soloman and Bodmer: 1979). Individuals
with SCT are therefore protected from malaria infection (Figure 10) since
exposure to malaria parasitc causes their red cells to sickle and be removed
from circulation by the reticuloendothelial system before the parasite
density is high enough to cause an acute infection (Friedman 1978: Pasvol
et af 1979). Unfortunately this is not the case for individuals with SCD in
whom malaria infection worsens the anaemia and they may die (Figure
10). 1t has been forecasted that the sickle cell gene will persist for
thousands of years even after the eradication of malaria.

8

F.‘igure 9: Modern distribution of malaria (left) and distribution of the
sickle cell trait shown in pink and purple (right).
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Figure 10: Effect of malaria on the common haemoglobin types, the
concept of balanced polymorphism |

Si?kle cell disorder is inherited like the blood group, the colour of the skin,
hair and eyes etc. These genes are transferred to the next generation by
Mendelian fashion and for SCD, this means that if both parents have Hb
AS (sickle cell trait; SCT) there is an equal chance of transferring these
genes (A or S) to the offspring by each parent. Therefore, both part;lts are
equ‘ally responsible for the birth of a child with SCA. The probability of
having an affected child is one chance in four for every pregnancy (Figure
11). It is therefore possible for a family with parents at risk (i.e. having
Hb AS) to have no child affected or have all or some of their children
affe_cted by the disease. Figure 12 shows that there is a 50% chance of
ha.vmg an affected child if an individual with SCD decides to have children
with an individual with SCT. It is therefore advisable for individuals with
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Haemolysis (Red Cell Destruction) in Sickle Cell Disease
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membrane fragmentation there is intravascular haemolysis, however
membrane damage also results in extravascular haemolysis of poorly
deformable cells in the reticuloendothelial system by macrophages, even
in the steady state. In extravascular haemolysis causes haemoglobin to be
taken to the liver and converted to bilirubin, whereas. intravascular
haemolysis causes the release of cell-free haemoglobin, haeme, and
arginase-1, recently known as, erythrocyte damage-associated molecular
pattern molecules (eDAMPs; ‘Potoka and Gladwin, 2015), into plasma.
Free haemoglobin is a scavenger of nitric oxide which is a potent
vasodilator. Nitric oxide decreases platelet activation and adhesion
receptor expression on vascular endothelium; decreases vascular smooth
muscle proliferation; limits ischaemia-perfusion injury; modulates
endothelial proliferation; and regulates inflammation (Figure 13).
Therefore the higher the level of Hb F in the red cells the less severe the
chronic haemolytic process and the lower the free-haemoglobin level in
plasma and nitric oxide will be more available to maintain a steady state
free of pain. Haemolytic anaemia is a major risk factor for developing
chronic end organ damage. In addition to the effects of cell-free plasma
haemoglobin on nitric oxide (NO), reactive oxygen species (ROS) are
generated and haeme released into plasma can bind to the toll-like
receptor-4 to activate the innate immune system. Persistent intravascular
haemolysis for many years feads to chronic vasculopathy, which often
causes progressive obstruction of small pulmonary arterioles, increase in
pulmonary vascular resistance, decreased cardiac outpu, right heart
failure and eventually death.

Mifrnovany

vesddilation & V/Q Inhibit ROS &
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Figure 13: Factors in the inhibition and release of nitric oxide radical
(Gladwin ¢ al, 2003)
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How does Sickle Cell Disease Cause Pain?
In the oxy-haemoglobin state the sickle cell is a biconcave disc (Figure

14A). In the deoxygenated state the sickle cell changes its configuration
exposing the hydrophobic sites of the tetramers, causing the molecules to
form polymers (Figure 14B) that become tactoids (Figure 14C), giving rise
to the ‘holly leaf’ configuration (Figure 14D), but when reoxygenated in
the lungs the molecules return their original biconcave disc. These ‘oxy’
and ‘deoxy’ cycles result in sickling and unsickling which ultimately cause
the loss of membrane material as the cells pass through the spleen. The
cells become dehydrated and rigid due to leakage of K+ and water; they
become less deformable and eventually become boat shaped (twice as long
as they are wide; irreversibly sickled cells; Figure 14E) that are no longer
able to change their shape until they are removed from circulation
prematurely (Shen er al, 1949). In the deoxy state, haemoglobin causes
the red cells to be sticky through adhesion receptors CD36 that bind to
thrombospondin and integrin, which binds to fibronectin and vascular cell
adhesion molecules. Then the rigid, poorly deformable red cells begin to
accumulate and occlude the small vessels (Figure 14F), thus reducing
blood flow to tissues. Ischaemic changes occur that may lead to death of
tissue (necrosis) if the blood flow is not restored in time.
The process of reperfusion causes the release of acute phase proteins that
cause pain, swelling, heat, redness and limitation of movement (the
cardinal signs of acute inflammation). This is painful (vaso-occlusive)
crisis (VOC), which can be precipitated/triggered by infections (e.g.
malaria, bacteria or viruses), dehydration, extremes of temperature,
physical exertion, injury (including surgical injury), emotional stress,
idiosyncratic (peculiar to the individual) factors and pregnancy. These
factors may also precipitate/trigger other forams of crises.

Clinical Features and Complications of Sickle Cell Disease

Clinical features of SCD vary between patients depending on severity
(genetic) and environmental factors such as socioeconomic class, access
to good medical care and compliance with preventive medications or
interventions. There is no system in the body that cannot be affected from
head to toe. The clinical features are divided into signs and symptoms Seen
in the steady state and/or crisis which may be assoctated with
complications of the disease. The steady state, broadly speaking, is when
there is no pain or any change in the blood due to therapy.
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dactylitis (hand-foot syndrome) in children under the age of two years;
autosplenectomy that increases the susceptibility to infections caused by
encapsulated organisms (Pneumococcal, Meningococcal, Haemophilus
and Salmonella organisms); stroke oF iransient ischaemic attacks. Other
complications include; splenomegaly: hepatomegaly; gall stOnes; other
skeletal abnormalities (stunted  growth: multifocal  osteomyelitis:
osteonecrosis or avascular necrosis (AVN) of the fermoral/humeral head;
and chronic leg ulcers (CLU): cardiomegaly and cardiac dysfunction;
pulmonary artery hypertension (PAH); acute chest syndrome (ACD); eye
complications (retinopathy, vitreous haemorrhage, retinal detachment);
nephropathy: and priapism (spontaneous painful penile erection).

Painful Crisis (Vascular Occlusion) in Sickle Cell Anaemia

The pathophysiology of vascular occlusion in SCA was studied in some
detail haemorheologically. Haemorrheology is the study of the flow of
blood in the vessels using in vitro models. Twenty patients with SCA were
followed up on 10 occasions in the steady state to determine the variation
in the rheology using the cell transit analyser, St. George’s Filtrometer and
percentage of red cells on a modified discontinuous density gradient
(Figure 13), acute phase and biochemical indicators that may be associated
with painful crisis and acute inflammation process that ensues. The steady
state was observed to be & misnomer, being found for the first time to be
characterised by fluctuations (Table 2) in the percentage of poorly
deformable red cells and clogging particles (rheological parameters),
levels of C-reactive protein, fibrinogen and orosomucoid (acute phase) and
lactate dehydrogenasc (LDH; biochemical parameter) consistent with
minor episodes of microvascular occlusion that were insufficient Lo cause
overt lissue infarction of painful crisis (Akinola et al, 1992a).

Figure 15: Modified discontinuous
density ~ gradient showing the
density fractions F1, F2, F3 and F4
in Hb AA blood (NB) and two
samples of Hb SS blood (MR and
GI)
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Figure 16 shows the theologic variations between patients and within a
e. The steady state was therefore defined as “the period

tending from at least three weeks since the last clinical

e months or more since the last blood transfusion
(intervention), to at least one week before the start of a new clinical
event” {Akinola et al, 1992a). During painful crisis, “prodromal” phase
(C1), comprising the development of a sub-population of poorly
deformable dense cells, was identified just before the acute phase
response on days 3-5 (C2; established phase); and resolution (C3; >5
days; Figure 17; Akinola et al, 1992b). C-reactive protein and serufm
amyloid A protein have been identified to have potential value in
monitoring the onset of pain and in confirming subsequent resolution of

tissue ischeamia in painful crisis (Stuart et al, 1994).
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Figure 17: Comparison between mean (SD) values for percentage dense cells

in T4 of the density gradient (A), clogging particles (B), C-reactive protein (C)
and orosomucoid (D) in the steady state and in three stages of 12 painful crises

(C1, day 1;C2, 3-5 days; C3, 6-7 days)
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patients, Two ont of trlllﬂa aria parasuaemia was observed in 55.4% 1f5.9-
(40%) had significant rec patients presenting in the hospital - '(1)10 fhe
presenting with co r;l paraosxtaemla, which occurred in Sotywlt fever
other symptoms a ugt- (7'7/?; Table 4). This means that no 0rnoft e
malaria infection Eh(;erll(; with SCD may present with in painf:l s
emergency if pos:itiveu In baedc;ixiivoe Stigifed and feated as a meccrﬁ?:i
4 . n :

prophylaxis was questioned and p’ertsi:texellzfesc;::’rel?: Szn;;igaelxl:)giuarial
was

observed in 12.3% whi
. ; 3% whilst .
patients in this serics. enlargement of the liver occurred in 44.6% of
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Table 4: The prevalence of clinical features in 65 vaso-occlusive episodes in

relation to the percentage of malaria parasitaemia

‘ Clinical Features __Incidence (%) Malaria Parasite Present
100 55.4

Pains
Hepatomegaly 44.6 58.8
Fever 40 61.5
Jaundice 354 739
Leucocytosis (>11.0x 10%1) ~ 35.4 43.9
Headache 23.1 53.3
Vomiting 13.8 77.8
Splenomegaly 12.3 378
Anaemia (PCV <18%) 122 75.0
Hepatosplenomegaly 9.2 50.0
Cough 7.7 80.0
Thrombocytosis (>400 x 10°/1) 7.7 40.0
Weakness 6.2 50.0
Diarrhoea 4.6 333
Dysuria 1.5 0.0

Complications in Sickle Cell Disease
With advancing age, patients with SCD develop complications on account

of the irreversible organ damage that may occur with increasing risk, such
as cardiovascular disease, renal insufficiency and chronic lung disease.

Cardiovascular Disease in Sickle Cell Disease
My Part I1 dissertation for the award Fellowship (Internal Medicine) of the

National Postgraduate Medical College of Nigeria was on Ssome
observations of the cardiovascular status of 22 individuals with SCA and
22 age and sex-matched controls with Hb AA at rest and in response to
exercise using the modified Bruce protocol on the treadmill (Akinola,
1994). Some of the data obtained were presented at the 24" Annual
Scientific Conference of the Nigerian Cardiac Society, Ile- Ife, Osun State,
(Akinola and Balogun, 1995). Table 5 shows that the patients with SCA
weighed less than Hb AA controls, PCV and the serum albumin of patients
were also significantly less than that of controls. Patients with SCA had
Jarger hearts (cardiomegaly) than the controls with the cardio-thoracic
ratio on chest radiographs ranging from 0.46 to 0.63 in patients and 0.37
to 0.50 in controls (Table 6). The mean values of electrocardiographic
(ECG) parameters showed that the mean QRS voltage was significantly
higher among patients than controls and ECG abnormalities at rest,
observed in 72.7%, were also worc in patients than controls.
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Abnormalities included left ventricular h

criteria (63.8%), unifocal

13 6% s /), ' premature  ventricul :

" Z) s(;pus arr(;hythmla (27.3%), prolonged ;Rar contractiong (PVC;
ycardia (4.5%) and non-specific intra. el (9.1%

(22.7%). Specific a
; nd non-specific T
paticnts with ¢ T-wave changes )
SCA than controls, but overt feamrfs o?cig'?}rf ed more in
aemic heart

more than one ventricul
ar lead and sug
gested that these abno iti
rmalities ma
y
(2002 )

be indice ' '

rCVielv ;ficcsa%f right ventricular ischaemia. Adeba 0
rdiovascular changes in SCA and observg,d tlfe{t gi- ,11 di

)2 . art diseases

genital heart diseases were rare in

ypertrophy (LVH) by vo[tagrc

. ), sinus
ventricular conduction defedt

such as ischaemi i

1¢c rheumatic a
- - - n
these individuals. d con

Table §: Some clinical and laboratory features of 2

to age and sex-matched Hb AA contols 2 patients with SCA compare&

Variable

Hb SS

Mean (SD)
21.6(7.2
Age range 1S —(47 ) e |
M: F ratio 1:1 ;6 = |
2. s 2
izlu.ht(/cm) 161.4 (10.2) 16619 8.7 |
i fwht(k") 45.6 (10.8) 53 Lo
PCV (%) 23.1(3 Rl |
23.1(3.8) 39.9(3.4)
7 (

Serum
Albumin (g/1)

NS — not statistically significant; PCV —

35.9(5.3)

42.4(6.0)

|

packed cell volume

T'able 6: Cardiothoraci i 1 electro Ograpnic parameters at re.

. > 6: Car oracic ratio (CTR) and el di hi

In patients with Hb SS and normal controlsi;;; j\a:ﬁ)! PP parameters atrest
M r

Variabl
’ e Hb SS Hb AA é
Mean (SD) S oA |

Mean (SD) |

C-t“ d“)—thol acic ratio 2 5 ( « 4 4 ” 3 ”
[ ‘{ l‘l",,lc 04() - 0.()_ 037 ‘(‘ UOD) O OO ‘

7Ming ECG Changes
{ :\urmai: Abnormal

rﬁsfm_us rate (beats/min)
[ ORS frontal axis (”)‘7

(606 Tias <0.05 |

| 75 (13) 69 (16) <0.05
47.9(20.7) | NS

: 38.6
QRS voltage_('mm) e

45.9 (18.4) ]
REET ) | 315(103) [ <0.01
8 16-50

L QRS voltage range
— not statistically significant

|

-~

—
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Lipid Profile and Physic in Sickle Cell Disease

It is often said that individuals with sickle cell discase can be spotted from

afar because of their physic, thin long extremities, but is it still true? A

study of 58 patients with SCA in the steady state were studied to determine

the relationship between their anthropometric parameters and lipid profile

and compared with age and sex-matched Hb AA controls (Uche and

Akinola 2017). it was observed that the weight, body mass index (BMI),

mid-arm circumference, mid-thigh circumference, hip circumference,
thigh length and waist/hip ratio of individuals with SCA were significantly
less than those of controls (Table 7). The height, waist circumference, mid-
arm and abdominal skin fold thickness were similar to those of controls.
All the lipid parameters were significantly different from those of controls
with the exception of triglycerides (Table 8). It was therefore concluded
that although individuals with sickle cell anaemia were small in size and
the mean level of total cholesterol was lower than that of controls, almost

+wo thirds of them had normal levels contrary to expectation.

Table 7: Anthropometric data in individuals with SCA and controls

Controls
Mean (SD)
N=58

Individuals with SCA
Mean (SD)
N=58

1.6 (0.1)
522(9.9

Parameter

< 0.0001

644 (12.7)

BMIGgm) | 19763 231(45) | <0.0001
Mid-arm 25.0 (2.7) 27.1(5.6)
circumference (cm

Waist 753 (3.3) 74.8 (10.2)

{cm)
Mid-arm skin fold

thickness (cm
Abdominal skin fold
| thickness (cm)
Thigh length (cm)
rWaist/hip ratio
NS - not statistically significant

24.0 (8.3) 23.8(9.9) NS

184 (9.2) 18.6 (8.6)

512 (3.1)
0.8 (0.1)

<0.05

circumference (cm

Mid-thigh 42.5(5.1) 482 (6.1) <0.0001
circumference (cm)

Hip circumference | 82.3 (8.2) l 89.0 (10.6) V 0.01 J

Fable 8: Lipid profile i co
file of patients with SCA
p S mpared to normal
contro

’,
| Total cholesterol (TC;

| mmol/H

} —_—
[

Is

Parameter

;ndividuals with | Controls
Nggszwean(sn) | Mean (SD)
= | N=58

3.3 (0.6) 120(0.9)
|

P-value

<0.0001

High density lipoprotei
e y lipoproteins
\ (HDL; mmol/N)

!» Triglycerides (Tg; mmol/l!

Low density I ;
Sity lipoproteins
LDL; mmol/}

0.7 (0.3)

1.1(0.8) <0.000]

@S — 0.8 (0.3)

[ 0078*
2.7(0.9)

| TC/HDL ratio 2.8(0.9) : <0.05

The risk factors for ischacmic heart
cholesterol, atheroma and hj
(Tables 7 and 8). Th

(Uche and Akinola 2017)

kg/m?) tha f was normal, but significan ;
mgc . )tota? 2%2121:1 selx—_matchcd Hb AA congt?ols (2;1.)1’;:2“5/6;(19_2&3_3
significantly low ; ;ro mn serum (3.3£0.6 mmol/L) for . g/m ) the
oan homrt ate/p?lrl ;ean that of controls (4.0+0.9; P < O.OOOl)an:mS e
controls whilst the merategvas normal, but sign ificantly highe.r tha;et? e
different from  that a:; lood pressure was lower, but not signifi atof
[S;g“iﬁcanﬂy reduced (e)lmocnozé,:l t;(:lltsieng ag% 98) | oreise durgﬁo;cag:g

40.1 (84.4 : S 8 (81.5) sc
five miglutes) ;gzg,elilziﬁcl_mum hear? rafe, change in hez)irt r:t]c ;};Znhgzgtrols
However, the systolic 1fied‘-]vcre significantly less than those of c trrate
different from. (ko and diastolic blood pressures were not si 'f(z ntrols.
significantly high se of controls, but the mean pulse o ety
al50 siontf gher than tbat of controls. Exercise capaci P o was
gnificantly reduced in patients than controls pacity, MOz, was

disease such as obesi i
sity, high le
@ and bOgdh blood. pressure are uncommin inveslzj(l))f
y mass mdex (BMI) of the patients studied

Cardiac complications of SCA was

patients and a
: ge and sex-matched
walkin . . ed Hb AA contn }
(Adebagy (c):x:trzl[se 2tcst1ng (Adebayo, ez al, 2002b) ar(])clisezlsllong Ze.lf—paced
specific ECG ch'n?g:) ;}1: fthﬁ; steady state. Attention was pa f;:olgiri%hy
tart anges that included n-
Criteria that o uded, a QRS voltage b
controls (; :V ?)Fof;lgmﬁcamiy higher in patients wih S}/Ciof}?;;W-Lyon
corrected QT im.cr )~]The mgan. rcsting heart rate, P-wave dumtinormzl
val were significantly higher in patients than conot;1 lan
ols.

studied further in a cohort of 41

;L;
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Table 9: Some haemodynamic parameters of patients with SCA compared to
normal controls at rest, during exercise and five minutes after exercise.

Variable Hb SS Hb AA P-Value
Mean (SD) Mean (SD)
Resting
Heart rate (beats/min) 78 (12) 69 (15) <0.05
SBP (mmHg) 94.8 (12.8) 99.6 (12.0) NS
DBP (mmHg) 559 (11.4) 1 60.5(8.5) NS N
During Exercise
Duration (sec) [ 375.8 (81.5) 540 (84.4) 0.0001
Max HR (mmHg) 167 (25) 186 (27) <0.05
Max SBP (mmHg) 120.1 (17.4) | 136.8(16.7) | NS
Max DPB 73.2 (7.8) 77:3.¢7.0) NS
MO; max 29153 (4700) | 25361 (4592) | <0.05 |
Change in HR 88 (26) 116 (24) <0.001
| Change in SBP 34.3 (15.6) 37.3 (13.1) NS
Post Exercise
HR (beats/min) 90 (10) 99 (12) <0.05 |
HR range 72 -104 84 -128
SBP (mmHg) 97 (10) 104 (12) NS B
SBP range 80 - 120 90 - 130

NS — not statistically significant; SBP — systolic blood pressure; DBP — diastolic
blood pressure

A significantly lower mean QRS frontal axis was observed in patients
when compared to controls (P< 0.05), but there was no significant
difference in the mean QRS duration and PR interval between the two
groups. No abnormal QRS axis was seen in either group, therefore
ischaemic heart disease is rare among patients with SCA and young adults
with Hb AA. Self-paced walking exercise showed that patients with SCA
significantly had limited exercise capacity when compared with controls
evidenced by the reduction in the distance covered and speed achieved.
Although patients had a significantly smaller change in heart rate, post
exercise heart rate and systolic BP were similar to those of controls. It was
therefore concluded that exercise capacity was limited in self-paced
walking exercise, which was found to be a safe and reproducible measure
of cardiac reserve in these patients. Non-invasive assessment of cardiac
function in patients with sickle cell anaemia (Adebayo, et al., 2004)
showed that they had significantly higher left ventricular (LV), right
ventricular (RV), and left atrial (LA) dimensions and LV mass, but the
cjection phase indices of the LV systolic function were similar to those of
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Table 10: Relationship between PAH and clinical parameters

Parameter PAH No PAH p value
Agc (ycars) 28.6(5.8) 23.4 (3.4) <0.001*
PCV (%) 25.6 (2.9) 27.5(2.4) 0.001*
HR (beats/min) 84.0 (8.2) 83.3(3.7) 0.616
SBP (mmHg) 107.5 (12.1)  105.5(8.9) 0.264
DBP (mmHg) 64.5 (10.2) 64.5 (8.2) 0.987
BMI (kg/m®) 19.1 (2.6) 18.9 (1.4) 0.810
BSA (m*) 1.50 (0.15)  1.53(0.14) 0.482
6MWD (m) 380.3 (63.2) 474.3(76.7) 0.014*

*Statistically significantly different
olume; HR, heart rate: SBP,

Abbreviations: PAH, putmanary artery hypertension; PCV, packed cell v
ex; BSA, body surface area;

systolic blood pressure: DBP, diastolic blood pressure; 8MI, body mass ind
6MWD, 6-minute walk distance.

er-derived PAH was detected 23.9% of adults with SCA using
monary flow Doppler. The 6-minute walking
Jower in SCA adults with PAH than
in those without PAH (380.33£63.17 m vs 47428 £76.74 m; p = 0.014).
TRV and cstimated MPAP had a significant inverse correlation with the
6MWD (= -0.442; p < 0.001 and r = -0.571; p < 0.001, respectively). It
was concluded that older patients with lower haematocrit are at risk of
PAH and they should be investigated and treatment carly to prevent
sudden death and thus improve their quality of life and life expectancy.

Dopp!
TRV and 38% using pul
distance (6MWD) was significantly

nificant correlates of estimated MPAP and (B)

Table 11: (A) Sig
d tc mean puimonary arterial pressure

independent parameters linke

A .
Parameter Pearson’s
correlation P- value
Age (years) 0.467 <0.001
Haematocrit (%) -0.467 <0.001
8MWD (m) _0.571 <0.001
[LADi (cm/m?) 0.397 <0.001
LVEF (%) _0.257 0.013
TDe2 (cm/s) 0.322 0.002
TDs2 (cm/s) -0.387 <0.001
Ele’ ratio 0.310 0.002
RVIDDi (cm/m2) 0.249 0.016

B
Parameter Unstandardized Standardized
coeffici e

Haematocrit (9 efficient coefficient 1
Age (year %) ~1.105 -0.270 P-value
LADI (cm/22 i 0.315 0003
SMWD () ) 10.283 0.288 0.004
Constant gggg; -0.231 88;’23

. 038

Note: TDeZ. ea 'y Hlitla annuiar Sep ai lissue dlaS olc velocit s2 mitrat a
' 1 at annular Sedta'

tissue systolic velogity: r: nsmitr.

. y, Efe2, ratio i i

- ot 1 st o 3; early transmitral diastolic flow velocity to early mit

. Yy mitral
annutar septal tissue diastolic velog [

Abbreviations: MPAP, mean pulmonary arterial

LAD;, left atrial dimension | ' '
eft atrial dimension index: £ 1eft vomtoied pressure; BMWD, 6-minute walk distan(l;e'

ar ejection fraction; \
|

Renal Complications |

The kidney is anoth i
er essential organ of the body which was studicd 1111

individuals with SCD. It i
age and is associated WﬁhlS km"w'l that kidney function deteriorates wit]
affected by both the b morb1d1.ty and mortality. The kidney in SCDm ;
consequences of pec Ercr?r?tdynamlc changes of chronic anaemia and thFcS:
functional changes and vaso-occlusion leading to structural and
Serjeant and Sereant 2OPY(?gTBSS_IQH to chronic kidney disease (CKD;
spectrum of morpjholo icoll‘;) Kadiri 2006). Sickle cell nephropathy isqa,
specific manifestationsg 3 lé(iforatory and clinical changes characterized by
polyuria, haematuria > 1Sk factors, and prognostic indicators that incl dy
clomertlar o tUbmar,lpr‘otemuna, renal failure syndromes and dist.u j;
It is associated with 2;211(15 d(lelker et al., 1971; Phuong-Thu et al. 2032))‘
the way of specific edly mc.reased risk of mortality with fittle i |
Proteinuria, hypertensi erapy available to increase life expect }
be reliable’ predictorsmm severe angcmia, and haematuria wcrcpfouarélcty !
increased the risk (Pof\;a while the inheritance of the CAR hapl:tr :
rs et al., 1991; Platt et al., 1994). )ch
\

The burden of sickle cell i |
the s ' nephropathy is high among Nigeri ic |
Creagnincs; ;fr acrl(;léc::ngg urine over 24 hours fo% theg ;?:Zsiitclglctitan?
inhorent enmons Tt © determine kidney function is often associated w'(t)h}
therafon studiéd e patllents with SCD at OAUTHC, Ile-Ife, Ni geria wl
predict i magnimzza ufate.formu[ae that have been com;nonly usede:(f %
factors (Aromtaid of kidney dysfunction together with predicti 1
gundade, et al., 2011; Adegoke, et al., 2012; Bolarin}\)Na lcr (l:\//c\

2012; A
neke et al., 2014; Ancke er al., 2015). In the Arogundade series, |

> |
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data from 374 patients with SCD were reported between the ages of 7 and

62 years (median 23 years), while the median age at diagnosis of SCD was

4 years (range 3 months - 31 years). No kidney disease was observed in

235 (68.2%) paticnts, whilc the remaining 139 (37.2%) had proteinuria,

haematuria or reduced glomerular filtration rate (GFR) < 60 ml/min. The
age of paticnts was a significant predictor of kidney discase (p = 0.002)
and correlated with the level of serum creatinine (r = 0.188, p < 0.001),
GFR (r =0.245, p < 0.0001) and the degree of proteinuria (r = 0.174,p =
0.006). Paticnts with kidney discase had a significantly higher number of
crises/hospitalizations (p < 0.001). Seven (1.87%) patients died of whom
4 (57%) had end-stage renal discasc. It was concluded that kidney discase
is a common complication of SCD and significantly contributes to
mortality. The age of the paticnts, that is, the duration of SCD and
frequency of crises/hospitalizations (determinants of severity) werc strong
predictors of the development of kidney discase.

Table 12: Demographic and clinic characteristics of study

Parameter W'scn PleS ["HbSC
(=100 (n=79) n=21) |

Age (years) 262+74 | 253%67 [ 29389

Weight (kg) 519+ 1047 | 49.4+9.0 612+11.7

BMI (kg/m?) 19.5+3.9 18.3+2.5 237+51 |

Serum creatinine 83.0+22.1 22.0+£204 . 88.7+27.8

(umol/ml)

Urine creatinine 3049+ 2190 | 3813+2120 | 4457+ 2422«'

| (umol/ml) bigoogs Kibad i A g ]

Table 13. Comparison of GFR methods in study population (n= 100)

l Methods ’ Mean SD P-value l
Measared Creatinine | 66.80 2636 |-
clearance (ml/min)
| Gates (ml/min/m*) 66.24 28.31 0.9
TCockroft—Gault 56.40 16.68 < 0.001
;_(Vﬂ'nln;m\‘) s st laRae o e ad | catm o
[Mawer (mimin/s) | 5838 | 1747 Lol<om.
[ Hull (ml/min/m?) KE < <0001 _
| MDRD (mVmin/m?) | <0.001

In an attempt to find an altemnative 3!
fu.ncti.on in patients with SCD, Adc;)iinjf(zzif S(S2C(§T12n)gﬁt)};ihs taft' o 01'0 rCH_al
ngena,_evaluatcd five predictive formulae in these paticnts l: oo nme’ .
thcm with thc 24 hour urine estimation of glomerular ﬁicomparmg
obta}ned. One hundred SCD patients (79 Hb SS and 21 I—IbraStlon e
studied (Table 12). The mean age was 26.2 = 7.4 years and §4E) wrore
fcm_qalcs (Tablc 12). Table 13 shows a comparison between meas Adwere
estimated GFR using five formulae. The highest agrecment was li)rc e
lr)nyc?\iured G(II{:R e(l)n;i9C0ckcroft-Gault (C-G) estimatcs (k = 0.50) focl:;;‘:acxgg
awer (k = 0. ), Hull (k = 0.26), Gates (k = 0.21) anc'l Mi) |
0.02). Using the Bland-Altman technique, the Hull (.mean =-15 iRD =
y}]}?}l:[t)hémh;an = -48 + 61) formulae significantly underestimatesds)Ga;-{lf({j
' awer (mecan = 8 + 39) and CG (mean = -10 + 39) formul
gyfi‘rcsnmatec'l GFR. The Gates formula (mean = 0.6 + 54) shoxs:gl r?s
f1 erelnce with measured GFR. It was concluded that the predictive
formulae Fommonly uscd to assess the status of renal function may ca
nappropriate classification of many patients with SCD. It was suggesltlsg

that the Cockcroft-Gault i
L e Cock ault formula may be used with the understanding of

Table 14: The *stages of kidney dise: i
1) of the shudy ot e ey disease according to the eGFR (mL/min/1.73

( Stage kailiﬂ'\"" | (I S ——
ge ol ) Slomerular | Number of > -
. | ! C | D ontace
| disease *enimiil (binancy | ) I ercentage of
\ tration l patients patients in the group

| rate (eGFR)
| Hyperfiltration | Side o
— Stage o140 T

m

with albuminuria

60-89

*International classification of chron: : - S T |
-mational classitication of chronic kidney disease based on th T B ] —
(eGFR) by Skorescki, et al, ey disease based on the clinical estimation of GFR

L

-

Ssoslozztcr;;v!g,rie; c;l., (2012) detenpincd the prevalence, pattern and the
oootate ths actlors of renali dlSFaSC in 72 adults with SCA from two
Tl ¢ southwestern ngerla. The presence of albuminuria of at
o ;1 (:mcrolalbumlmllrla n thosc ncgative with dipstick; and the
& formmi merular filtration ratc (eGFR) using the Cockcroft-Gault (C-
ol were used to categorize patients into the various stages of

ney discase (CKD). The cGFR showed that 22 (30.6%) paticnts



had hypcrﬁltration (GFR > 140 mL/min/1.73 m2), of whom 36.4% had
albuminuria, 18 (25.0%) had stage 1 CKD, 30 (41.7%) had stage 2 CKD
h albuminuria, while none

and two (2.7%) patients had stage 3 CKD wit

had stages 4 and 5 CKD (Table 14). Patients with and without albuminuria

were compared to determine the relative risk associated with renal discase.

Four (5.6%) patients had macro-albuminuria, while 32 (44.4%) had micro-
s with

albuminuria and 30 (41.7%) had haemoglobinuria. In the patient

albuminuria, age, haematocrit, systolic blood pressure, serum creatinine,

urea, creatinine clearance and eGFR were not significantly different. Only

the diastolic blood pressure Was significantly higher in the albuminuric

ble 15). It was therefore concluded that renal abnormalities,

group (Ta
importantly albuminuria, is comMmon in adult Nigerians with SCA and the

pattern and incidence are similar to those reported from other parts of the
world. Regular blood pressure monitoring, early diagnosis and active
intervention are advocated to delay progression 10 end-stage kidney
disease in view of the poor outcomes of renal replacement therapy in SCA
patients with nephropathy.

Table 15: The characteristics and laboratory data among non-albuminuric and

albuminuric subjects

Albuminuric
Characteristics
subjects (n=28)

Non-albuminuric
subjects (n=40)
Mean £ SD

Characteristics

A

WBC count (mm/mL) 12.043 * 3,796 12.812 4120
_l_

DBP (mmHg)

Body mass index (kg m?)
Blood urea nitrogen

mmol/L
Serum Creatinine (pmol/L) 62.3+30.8 86.8 +44.4
Creatinine Clearance

mL/min)
GFR (mL/min/1.72 m?)
lusive crisis; SBP — systolic

NS — not statistically significant; VOC ~ vaso-0cc
blood pressure; DBP — diastolic blood pressure;

oe (years)

|
i

|
|
%

b
!
:
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Aneke et al., (2014) determi
et ) “ i ined the de reg . .
](\it;?ilssmg creatinine clearance in 100 %790H%f gcé";’"(;c kidney disease
Nigerian P ;c;nﬁ;;nh SCD and 50 Hb AA controls 'rll"alfll e
patients with be Sl;cyl 3’(51‘:833‘3 categorized into stages of C(;(lg S(})l?Ws tible
’ %), 28 (35% . Of the 79
1,2,3and 4 3%), 28 (35%), 33 (42% |

d ® (43%)(;;% rtcs}i)ectlvcly; while the Hb SC g?oir;d ;((15:?) had stape
was Bofed (Qrz)‘;))zﬁbsége o2 20d 3 CRD; respectively /l‘;)r’o? ('433*/?)
Hb SC. ; patients, but not in a - Protemnuria
e
: 6) and 1 (2%) had st = 49), 9 (18%)

Of those aged > il age 1,2, 3 and 4 CKD e
o stage § 2. Wty 4 B, oL LOR 19 B3 2 (@15) and 3 (6%
had stage 5 CKD. It , respectively (Table 16). None of the s b('6 7
variable degroes 0t" CKVBHSA\:iocnclutde;i 1that adult patients with SCI;)J;it;

y cquate ro low- N
advocated to delay the onset of end—stagzzc;%:::a?}f;ve . di‘e
: " ' |

Table 16: Characteristics of all HbSS and HbSC patients e

Tot:
I otal Stage 1 Stage2 Stage3 Stage 4 Stage 5
patients }
N 79 (100) 14 (18
Proteinur ) 28(35) 3342
No proteil:fun'a ég (29),"2(13) L3191 (‘§4) : Z 8% 4
@) 12319 2560 264D 00 o)

Hb SC pati
patients§ 21 (100) 3 (14) 9(43) 9(43) 0 (0) 0 (0
0)

Age
<24 years 49 (100
by ) 9(18) 18(37) 21
years 51(100) 8(16) 19(37; 2123 ;% ggg;

I

|

wi

{the numbe i |
t of patients (%); §None of the Hb SC subjects had proteinuria 1 i

. I

|
I

|

Aneke et al., (201

. ¥ 5) went further t

using the C- 0 compare mea -

had g strtog Srand CKI_)-EPI formulae in patients H?)uﬁr}esd ’SIFRCWlth e

BT oty (om0 368, 0 € e s g I 0 001t KT

C-G formuls fad 5528; P <0.001). Whereas, among pati;ents )wit;nH%IéI()‘;.

0.001) with CKD-EP(fr?gs;alile(cmelaﬁon coctlicient of r = 0.819 (P <

theref ula (r = 0.848; P < 0. ' ! |
ore concluded that the CKD-EPI formula is aog?)i),d]:sﬂt)iﬁalt?- fI z}‘gﬁs

0

but it did n

ot perform signifi

Cohort of patients. e oIl Pty thap the C-G formula in this
|

29



: sscss 80 adult patients and age and sex-matched
) ted glomerular filtration rate to asscss p g wened apparently health
Table 17: Correlation of measured and calculated g volunteers served as controls at OAUTHC, lle-le (Mosaku 2t 4l 20 15{
(GFR) in HbSS and HbSC Signiflicantly fewer individuals with SCD were married compareq to the

= T Measured GFR/ICKD- | Measured GFR/C-G controls (Table 18; 7 =0.01) and their clinical characteristics are presented
Subjects | Measu R-value (P-value) in Table 19.
EPL
R-value (P-value) s
"Hb SS (n=79) 0.598 (< 0.001) “’(*‘("/ : :i;Eﬂi:;
5 SC (1 = 20) | 0.848(<0.001) 0839 (=5 Table 18: Socio-demographic variables
HbsCn=21 Yariables SCD Controls P-value
A HbSS CKD-EPI ‘—’ % 4 HbSC CKD-EPI
ol A : 1 - Age (years; mean (SD) 257 (1.7 26.2 (5.8) 0.64
100 4 i 4 60 4 A %o Sex
80 Ay Aeetals % DA 8 ! Male (%) 33 (41.3) 33(41.3) <0.001
o s o b; S i Female 17 (58.7) 47 (58.7) 1.00
P T LT A TR Y ’ 2 PN Education
] aody, o e | X Primary 6(7.5) 4(5.0)
o1ds 5 ot @ e Soa; Secondary 200(35.0) 34 (42.5)
0 s ol . - — — " | gTerliary 54 (67.5) 42(52.5) 0.06
a0 s : . P @ S arital Status
T 7(' s;:ﬁm:f;_"m.;;:,, i Mean over-estimation: 35.03 mi/min Married 1S (18.8) 28 (35.00
Mean over-e » HESCC.G . Singlc 62 (775) 44 (550)
C HBSS C-G D @ Divoreed/separated
= D 1 i fwidowed 3(3.9) 8 (10.0) 0.01
P o . ) Total 80 80
04 ° opz E’&:ﬁ s o o ° A : °
2 :1% v i 10 o 7] Key: P value = level of significance; SD=Standard deviation, SCD = Sickle cell disease
.54 ° ° 3. 204 ° 4 s ot
7 . ; Loee Table 19: Clinical characteristics of participants with SCD
. e 0 — p P wm Clinical Features Yes (%) No (%)
Py s0 75 100 u”-"_ﬂ Mean under-estimation: 11.83 mifmia Jaundice 44 (56) 35 (44)
Mean under-estimation: 10.02 mi/mi Leg ulcers 12¢ 16) 6S (84)
. estimated glomerular Avascular necrosis 13 (19) 56 (81
. . _ nalysis of measured versus scular necrosis 3 (I¢ 6 (81)
Figure 18: Blaréng;tmaiIrll gﬂ CIgD-EPI and Cockeroft-Gault (C-G) formulae.
filtration rate (e us

i d) and
The Bland-Altman plots for heterozygous haemoglobin SC (b, d)

) ans usion n car N() 0 ] 2 ‘; 1
g

79 56 20 | 2
i he
homozyg he C-G formula underestimates t Bone pain in 1 year N 0 13 46 >
R la (a, b), whereas the p yea 0. J 2
by the Cch];DFgf: fg)rm“ a( 80 15 47 10 g
measure » @) Bone pain associated with

. ity of Life in Sickle Cell Di;egse . menstruation in | year No. 0 13 46 >7
Avascular Necrosis and Quah?;oof living with a chronic illness W_xth 46 26 14 4 3
Survivors of S-CD face the rela e 1 complications that are accompam.ed Priapism in 1 ycar No. 0 15 610 s10
attending physical and psychological ¢ ; al and family i 200, T Biiril A
b in, apprehension, difficulty with fulfilling person

Yy pain, ’

i ffect
obligations, stigma and the fear of tg;e 1:1(110(\1\;2,6 311-‘1255;22121} :;: ‘?JVH O
’ 0
lity of life (Muldoon et al., 1998). A m . _ .
quilaallit); of Life Brief version (WHOQOL-BREF) questionnaire was u
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Similarly, individuals with SCD scored significantly less in the physical
and psychological domains as well as in overall QoL and general health
domains when compared to controls (F = 0.001; Table 20). Avascular
necrosis of the femur significantly affected the overall QoL and general
health of these individuals with SCD, respectively while the means of the
QoL assessment domains were not significantly different in individuals
with SCD with and without complications, except in the general health
domain (F < 0.00; Table 21). Tt was concluded that vascular necrosis of
the femoral head significantly affects the overall QoL of individuals with

SCD.

Table 26¢ Comparison of mean score on transformed WHO QOL BREF domains

Domains SCD Controls  T-test P-value (95% CID)
Physical 13.7 (1.9) 15.5(1.3) 6.9 0.0001(1.29-2.31)
Psychological 14.0 (2.0) 16.2 (1.8) 2.2 0.0001(1.66-2.31)
Social 15.02.7) 155@2.1) 1.31 0.19 (0.2-1.26)
Environmental 14.1 2.0)  15.0(L.8) 2.58 0.01 (0.21-1.55)

0.001 (0.62-1.14)

Overall QOL score 3.32 (0.78) 4.2 (0.91) 6.57
0.0001 (0.27-0.9)

General health 3.5 (1.0) 4.1(1.0y 3.59

Significant P-value is shown in bold type, QOL=Quality of control,
Cl=Confidence interval, SCD=Sickle cell discase, SD=Standard deviation

Table 21: Comparison of means of quality of life (QOL) domains and
SCD-related complications

Domains SCD complications
Mean (SD) T-test P-value
Yes No (95% CI)

Physical 12.80(1.96) 14.2(1.81) 4.69 0.01(0.80-1.98)
Psychological  13.40 (2.00) 13.92(2.30)  1.53  0.13(0.15-1.20)
Social 1498 (2.71)  1535(253) 1.25 0.21 (0.29-1.33)
Environmental 14.11 (2.65)  14.14(2.35)  0.08 0.94 (0.75-0.81)
Overall QOL scorc 4.0 (0.80) 4.5 (0.82) 3.49 0.0001(0.22-0.78)
General health 3.25 (0.10) 3.7 (0.80) 4.99 <0.001(0.27-0.63)

Significant P-value is shown in bold type, QOL=Quality of control,
Cl=Confidence interval, SCD=Sickle cell disease, SD=Standard deviation
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Severity of Sickle Cell Disease

The severity of SCD depends lare ic i i
interactions that inﬂuenc[:e the prggluycti(:)nn l?; %lel:e;L ’ll“l;\‘;erllll? nce and
percentage of Hb F (Arab-India Haplotype) the mildel: the disel'g'h e
compound states of SCD other than Hb SB’ thal (e.g. Hb SC SDdSSeI.E o
tend to am?horate the severity of the disease resulting in a nznilde.r chi e_tC.)
course (erscoll _20()7; Adekile 2009). Factors indicat?ve of severe ti“m-chl
are assocwt.ed with a low Hb F level (e.g. Benin haplotypé) and i lfled;e
frequent painful crisis (> 3 per year); frequent blood transfusion (>n ; et
yegr);. severe anaemia (PCV < 18%); an absolute ncutrophil count >~18€1'
10°/1 in the steady state; platelet count > 500 x 10%1 in the steady state: X
abnormal TCD velocity (= 180 cm/scc) in children below ‘17 ye}'ll;c'af’ "
.chest syndrome (ACS; characterised by dyspnoea with or with:)u‘t“rf e,
}nc“reased pulse and respiratory rates, cyanosis, pulmonary signs andever’
infiltrates on chest X-ray bilaterally and a progressivel f'lllli g Snew
below normal); and stroke (FMOH 2014, o y ine Spo2

Haemato!ogical Profile and Disease Severity in Sickle Cell Anaemi
The severity of the SCD determines the mortgﬂity of the patient, as th 3.
w1th. severe disease tend to suffer early organ damage and’c‘lie '(t)b'e
relauv?]y younger age. The median lile expc;clancy estimated to bed4:’l
gf;lr; ‘0;..:]3]65 and 4&_% yfears.[‘or females (Platt et al., 1998) in the Unilea
o 4.‘9hod "n:lencz_l. Whl]e' in Nigeria patients with SCA now survive beyond
N fz:,fdsequl? ()pt}mz-ll care (Chijioke A, Kolo PM. 2009). Clinical
famﬂie}; o 15 variable and poses a challenge to the physician and
o rr;odi I;"t (;:c'teg pe{sons, th'creforc the diseuse severity scores available
it o fied an tested against the haematological profile of patients
A in the steady state (Table 22; Owojuyigbe 2011).

%ﬁlscular Phenotypes of Sickle Cell Disease

va(;t(()).;é jl/l F_2007)bCateg0nsed sickle cell disease into two, the viscosity
subphomor sive E[*uh phgnotype and the haemolytic-endothelial dysfunction
vor AV);\[J)C. _d (; viscosity vaso—(?cclusion subphenotype consists of
hacm’o b lan ; (;S is charactcrl:scd by low hacmolytic ratc, high
The hfem lrll cvel; hlghcr. plasma_argl{linc and highcr NO bioavailability.
Priapism I())/if;s-endolhehal dysfunction sub-phenotype include CLU,
by hicl’he’r . ar;d'may be stroke. _ This sub-phenotype is characterised
Couﬂt.bhighe:iefui?][ia]):lae-ng}lfbIn and arginase, higher reticulocyte
sub-phenotype. , and higher bilirubin than the viscosity VOC

23



Laboratory Investigations for Sickle Cell Disorder
There are many tests that may be used to screen for

. e o X ‘sting scoring systems [or assessing discasc . ; A and diagnose sic
Table 2;. Modification of three cxisting scoring 8ys g c'ell dlsorde.r. The screening tests (Figure 19) include: pcn';heral b;ok(ig
severity in SCD ﬁ_]@ (A), sickling test (Na+ metabisulphite; B}, solubility test (Na+
AKEN | BIFNZ | DIOF | MODIFIED SCORING SCHEME. dl_th"m"e; CT)Mand pomnt of care test kits (Monoclonal antibad test;
S/N | PARAMETER 21\:?\1, llu:lf " L\i SCORE IN BRACKETS SickleSCAN™ fHemo SC: Figure 19). y lesy
MILD | MODERATE | SEVERE - pee ; 7
! NO. OF + _ + <2(l {23 (D >3 (3 e
CRISES PER 0 R
YEAR R o
L ok aw
1% | 18-205 (2) | <I8% g
2 STEADY .\ + _ > 24% | 18- . e
STATE PCV 0 (3) ‘gm’ff'. i
21-
o \[ Figure 19: Peripheral blood film (A)
(1) : il blood tilm the sickling test (B) and solubili
| test (C) g test (B) lubility
3 NO. OF - + + <2( 1) }2:3 4 2) >3, (3) \
ﬂg;’;’msm ?Fl_f:,g"OSZUOC. ti;ts usually by clectrophoresis include cellulose acetate
N PER YEAR hi liurc for P 8'4),: agarosc gel (pH 6.0); iso-clectric focusing (IEF); and
i ; 1gh pertormance liquid chromatography (HPLC). Ccllulose acetate and
¢ F o P2 I i 1 SRR Y >3 (3) agarose gel methods ar ferah . N e n
4 NO.O 4 - ; 2 © 8¢ s are prelerahly used after the age of six months when
e e / the majority of the haemoglobin is N ‘
ADMISSIONS Hioh perform l" moglobin in blood is the usual adult haemoglobin.
PER YEAR ideal fI())r nezgl];i)me 1quid chromatography and iso-electric focussing are
: n screening programmes. The results from these tests :
) h + 0-1 23 >3 called PHE < ° om these tests are
g g(li‘(;(;l"s ¢ ORGA | ORGANS ORGAN HENOTYPES.
INVOLVED NS &
(Add scores 2 =2 (26) a £
[rom Table 2) b &
7 | WBC COUNT <@ | 11-15(1) ) >15 @) S f '
(x 10%/L) e L _ }
3 f :
: 3 (3) i
§ | SUBJECTIVE | + 4 5 1| €L NG IR (ORI g '
?VSISS%JEI?\S]{“EM control m
ANALOGUE
SCORE) Figur
e . . . 3
5 8 20: Haemoglobin electrophoresis using cellulose acetate at pH
POSSIBLE 7 8 17 z 4.
SCORE
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test is the DNA finger printing which determines the
haplotype of the sickle cell gene inherited. This is DNA analysis that
confirms the diagnosis of SCD; it is the GENOTYPE. This method is
used for prenatal diagnosis (PND) and pre-implantation genetics.

Confirmatory

Treatment of Sickle Cell Disease
Sickle cell disease is a major cause of morbidity and mortality in Nigeria,

but with increasing awareness and better management strategies, many
affected individuals are surviving longer. Akinyanju 2/ al., (2005) reported
a reduction in mortality rate from 20.6% in 1938 to 0.6% in 1995 and this
continues to improve with management of the down-stream effects of SCD
by the introduction of comprehensive care into the treatment plan of
people living with the disease. The essence of managing the down-stream
effects is to maintain the steady state for as long as possible and remove
the precipitating factor/trigger of crisis as quickly as possible, if possible,
while providing medical interventions to restore the steady state. This
means that regular monthly or three monthly visits to the sickle cell clinic
in the steady state is necessary for clinical evaluation particularly of the
level of blood, using the packed cell volume (PCV), which is cheap and
readily available, size of the spleen or the liver and the presence or absence
of albumin in urine. To maintain the steady state routine prophylactic
measures should be administered. This includes the prevention of malaria,
use of folic acid daily and prevention of infection in children under the age
of 17 years either by immunisation or with the use of Penicillin V tablets.
Whenever there is crisis the patient should be referred to a secondary or
tertiary health facility where necessary interventions like intravenous
fluids, blood transfusion and appropriate antibiotic regimens can be
administered.

“«The Life of the Flesh is in the Blood; No Blood No
Life”

Since there is still variably poor utilisation of standard-of-care practices
for patients with SCD in Nigeria, OAUTHC, lle-Ife, took part in a survey
to assess the common management options and facilities available in some
dedicated SCD clinics in Nigeria (Galadanci f al., 2013). Responses were
obtained from 18 clinics based in 11 health facilities nationwide. All the
facilities had electronic cell counters exce| three, but all had access to
haemoglobin electrophoresis. Three h:  high-performance liquid
chromatography (HPLC) machines instal d but none was being uscd
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routinely. Only one institution had a functioni
;ﬁb(t;]r:tzgu:r;iy ar;tof;:ciall newborn screening ;rt(l;,)g';;nn%mrem\i:j: lrlllalr bi9logy
e Chs t}J‘ne of the survey. All facilities ha; t: vailable
s oy b ;mstry laboratories, but nine (81.8%) facil'(;'cesS .
g m.Jmto’ ad‘MR.I and thr'ee (27.3%) had transcraniallDles o
S S :tr lot patients being followed in each centre ]
from 1310 2gnopg leyn,o_oo. All clinics provided malaria pr ;a"ge.d
dgh cly to patients. Only eight (44.4%) clini p e YI'aXIS
p(ilnmn!lu; prophylaxis and hydrocarbamide ?o atié o B
when indice as
when Nfg{ctfg'i :tg:ﬁ‘lls- conclgded that the care available to patients wj
o {n. sluboptlmal and there is an urgent need to ims i
P by - b. pL' icularly at the primary care level, where s o
p ¢ made to reduce the burden of the disez;se M

gigod["rrz;nsfl(llsion in Sickle Cell Disease

ate, timely red blood cell transfusi i

e . o Cppae S1on saves lives and chroni i

e p[th(IE?"T) Preyenls or limits morbidity and mortalit r(i’::lc tr'anSfUSl‘on

multicentr mproving quality of life (Diaku-Akinwumi f,t llpglle"ls B

Nigeria toe qUe_hll(:r‘mawn'e—hased study assessed the abi’liut Jo'l:} 016‘). Th‘ls

PR lpiov.}(}ile- sate” blood to patients with SCD betv):'een ]l\(:;plllz;ls -
& . :

(78%) hospitals letryc T‘I:; l())If tltle [73 h(;spitals contacted respom.‘le:ilr (I:Jutdgzlj

. § ¢ to transfuse pati :

serait: ' patients regul

P pr())/vigifiﬁii ]iCd blood ccl.ls were available in li (Zg]‘;;)du;l:ﬁ o

Sereened for ot ((’g(})’_mg'gfyp)lcgon. Most hospitals assessed donor ri:ko‘;gz

87%). Ext oY Z170), hepatitis B (31; 100%) and hepatiti ‘ ;
_ Xtended ph.enotypmg and  alloantibody screeninl:ya“;i,g (i7i

g 0

expensive., :
manual eXCShZ‘r’lefgef.ﬂ (55‘7?) tertiary hospitals offered CTT by top-u
indication 11 ﬁaq IC‘ZlnSf;]SIOH; previous stroke was the most cgmxfu;) i
hospitals (o PTOVi;le 2{’C_U,Eled that current efforts of Nigerian ubl'n
Provision of e .§afe blopd and CTT fell short of best pragti o}
TeMmunerateq dOnlz,re;?_?\'/S nl‘achlpes, .improvement of voluntary n((:)(;s—'
and availability of jrop 2, pereening for red cell antigens and antibodies
igeria. Provision of * ° e},d tors would significantly improve SCD care i:;;
obtained from fhe i sé}fe blood depends largely on the quality of blood
Such ag hepatitis B, C IS, S"ho are S(.:reened for common viral infections
Syphilis. The rec‘ord; : gn human Immunodeficiency virus (HIV) anc‘l
Wareness of and attitude towards thec:itrf: (‘;;2?8511{216;“:1‘:"[(12%3385??; :
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16,080 units of blood collected during the period, 1073(6.7%) were from
voluntary donors. The cumulative HIV seroprevalence was 2.1% among
commercial donors and 0.3% among voluntary donors. Majority (65%) of
the donors were aware of HIV and the role of blood transfusion in the
transmission of the virus. Poverty and unemployment among commercial
donors were observed 1o be the main reasons for selling their blood. It was
concluded that there is greater risk of transmitting HIV (and possibly other
transfusion transmissible infections) through commercial donors.

By | N y M At ) YONOR?
LUNTARY BLOOD DONOR

Automated Exchange Blood Transfusion at OAUTHC, He-Ife
Arogundade 2t ul. (2014) discusscd the challenges of sctting up a ncw
therapeutic apheresis service in a resource limited setting, with particular
emphasis on the knowledge and use of therapeutic plasma exchange
among nephrologists in Nigeria. Therapeutic apheresis (TA) 1s an
extracorporeal blood treatment modality that involves therapeutic plasma
exchange (TPE), automated red cell exchange, collection of blood
products and hacmopoictic cclls for transplantation. Thesc trcatment
modalitics are not readily available or affordable being newly introduced
in many parts ol Africa in the last decade or so. One of such apheresis
machines (Figure 21) was acquired by the Department of Haematology
and Blood Transfusion to provide automated red cell exchange for patients
with SCD who need chronic transfusion therapy. In addition single donor
platelet collection can be life saving for patients with severe
thrombocytopenia from any causc.

The cost of the procedure is a major limiting factor, but it reduces the
prevalence of iron overload in SCD and alloimmunisation and blood
transfusion reactions from the transfusion of multiple single units of

platelet concentrates.

Blood transfusion reactions were studied at OAUTHC, lle-Ife, where 462
transfusion were evaluated (Arewa OP, Akinola NO, Salawu L, 2009). It
was observed that the overall incidence of blood transfusion reactions was
8.7% with febrile non-haemolytic transfusion reaction (FNHTR) being the
most common (65%: Table 23). A positive history of previous blood
transfusion increased the risk of adverse reactions to blood transfusion (P
= 0.0039; Table 24).
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Figure 21: Components of a Th i

. . erapeutic Apheresis Machj
a Single Donor Platelet Collection in prowelss s A
and Blood Transfusion o

Cobe Spectra) and
at the Department of Haematology

A recommendation was made to dev
database‘ through the Region
geopolitical zones in Nigeria.

| elopment a national haemovigilance
al Blood Transfusion Services in the six

Table 23: Incidence of

3: nce of types of blo sfusi i
) yp od transfusion reactions scen by ward
! Type of
| Reaction

z;:f::iber ?t'Blood T.ransfusion Reactions by Ward (%)
. i dren ] M’edlcal Surgical | Ohstetrics &
ar Ward Ward Gynac Wards

| Allergic reaction
alone
Febrile non-
haemolytic

| transfusion

| reaction

| (R )
J (FNHTR) 12 (30) 5(12.5) 5 26
¢ [ 3 (7.5 26 (65)
| FNHTR ang j
| allergic reaction 2(5)

7175
J H;xcmulyric =
| reaction
TOTAL 17 (42.5)

P'=0.58 (no significant difference)
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Table 24: Effect of previous transfusion on the incidence of adverse reactions

Previous Transfusion Incidence of Reaction (%) Total (%)
YES NO

YES 15.(21.3) 40 (73) 55

NO 23(11.3) 180(88.7) 203

TOTAL 38 220 258

P = 0.0039

Serum Ferritin and Iron Overload in Sickle Cell Disease
Recurrent top-up red cell transfusions may be required by adult
patients with sickle cell anaemia. Drasar 2 al., (2012) suggested that
patients with SCA who require more than 20 units of packed cells
should be investigated for iron overload. Serum ferritin, a relatively
reliable measure of stored iron (especially when above 1000 pg/l) in
the absence of liver iron concentration (LIC), was studied in adult
patients with SCA in the steady state and during vaso-occlusive
crisis to determine the association between the total number of top-
up transfusions and iron status. Fifty two patients comprising 30 in
steady state and 22 with vaso-occlusive crisis; and 17 apparently
healthy Hb AA controls were investigated (AKkinola 2t al., 2014).
The mean serum ferritin levels during crisis (919.8+433.3 ug/l) was
significantly higher (p = 0.0103) than that of the steady state
(586.5+457.8 ng/l), which likewise was significantly higher than
that of control values (96.0 £65.5 pg/l; p < 0.0001). Seven (23.3%)
of the patients in steady state had levels above 1000pg/1 and four of
them had received 0-7 units of red cell transfusions. The levels of
serum ferritin correlated only with the number of total top-up
transfusions in this series (Figure 27: 1 =0.517; p < 0.01). Tt was
therefore concluded that serum ferritin was elevated in more than
half of the patients in steady state, therefore, it should be routinely
measured in patients in steady state and those with levels above 1000
g/l should be investigated for iron overload irrespective of the
number of top-up transfusions received. Serum ferritin
concentration in vaso-occlusive crisis was variable and not a reliable
assessment of iron status because it is an acute phase reactant.
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Figure 22: Correlation between Serum Ferriti
e 28 . tin and the Number of Top-
Transfusions in the 30 Patients with Sickle Cell Anaemia in Steady State OPUP

Disease Modifiers
Since sickling of red cells is central to the development of painful crisis
and th_c gomplications of SCD, scientists have been working on producin |
an ant}smkling agents that will modify the expression of tie discase a §
that will be well tolerated with little or no side effects. o
?Iy'dr(?x.yclarbamlde is the‘ most .commonly used disease modifier for SCD.
‘t inhibits DNA synthesis, switches on the production of Hb F, which
Inc(reased to a mean of 8.6% vs 4.7% in the placebo group (Characilc 2t al,
(19)5'). prolgngs survival of sickle red cells (by reducing haemolyticvrate’ |
ilen:l mcrca?mg the bioavailability of nitric oxide), reduces steady state |
(Fitzcr:ylzegcounl, ‘and Iowers. the number of adhesive red cell receptors |
chi%dhem;i )- H}fdl (?x ycarbamld.e has bgen recommended for use from early
Noth [(1 : 0|;1401 der 19 prevenl‘u'rever:s‘lble end organ damage (Fields and
develo, : ), but some patients do not respond adequately and may
P severe complications at 4 young age.

41



|

maa

-

Figure 23: This is a schematic representation of the effect of hydroxycarbamide
on sickle cells (Sickle Cell Anaemia — Medscape)

Long term usage may be associated with secondary leukaemia (9.8% vs
3.7%; p>0.05), but the rate is not significantly higher than that of the
general population. Other discase modifier s that have been tried are
Clotrimazole and Magnesium (both prevent dehydration of sickle cells);
and nitric oxide (complicated by the formation of methacmoglobinacmia).
Decitabine and 5-azacytidine modify DNA hypomethylation and globin
gene expression, but none of these modifiers cure the disease and they

have side effects and complications.

Local Herbal Medications

Many herbal remedies and nutritional supplements are available in Nigeria
that are being used to prevent painful crisis, some have NAFDAC number
and some do not, but randomised multicentre clinical trials have not been
done on most of them to justify their use in our clinics. One of such local
remedies that has undergone randomised multicentre clinical trial in
Nigeria is Ciklavit®, that is derived from Cajanus cajan, an edible bean. A
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recently concluded randomised multic fae i 1 LBl
pa:-licipatf:d, confirmed the safety oﬁltﬁin;;f)dﬂ;?? Z'kilr:;ﬂl]‘m which we
and .conll‘rmed the benefits in relieving painful cri‘q:-'e‘ o i 2(.)09)
mup]festatwns of SCD (yet to be published). Ciklavit® Wlﬁ _dnfi various
an important potential anti-sickling agent in the nr1a~nagementl [(l)\é‘lsncdg seve

Substance Abuse in SCD
S|.ckIC (;ell dlsease is characterized by recurrent lifelong episodes of pai
of varying severity and frequency in different parts ofihe t;od : 'O'P-ams
associated with equally painful severe complications. The my'-,'l[ - JISO‘
current treatrpent. which is to relieve pains, invol\;e; 'the us m; -?lﬂ)'.Of
range of medl'cations including opioids. A case of dei)endencz 9 c(liWIde
was reported in which an adult patient with SCA had an in'ectisyn v
gtuc.k in the right thigh, an area used to inject opiods witff an i "?edle
feeling of death. The needle was removed SUI'UiCill];/ This ca”‘nmment
g(é\i:cuted the neeq for a multidisciplinary upproacch to the mzlnaggnzﬁor;
(thufln\glt,f:]f/h'di“c;;;l thc? need for psychosocial interventions in adul(t)s
addicion to entazocine have beeA GG e s cpocially
. Ao vas cumented among Nigerian patients
; I\;lfea)r/;)ﬁew\i v:)/vjr()(lliﬁ \zlkl‘mlya u AZ etal; 2016). AlgOAI%THC,p IE;:?I?:
A : : a five year period, of nine individuals with sickle ¢ ,
:S:qe;n;im\:/rf:l(()mbti:c‘d‘msdepen_denf on opioids was conducted to higl?li;ef::
e comn indgs's:l)uat‘ed risk factors (Akinola 21 ul., 2016). The age
bc[;veen 2‘0_29 ylev;r suzz:lgsc \g:;ugctv}vﬁensz(g;‘) years of which 33% were
ctw -29 yea ° gr while 55.6% were 30-39 years age o
]aT.:atI)é ]:l:lé:]n;fevrlw. szo‘nly (77.8%) of the patients wergtémalzs ;rlt)l?g
Kitost et :‘1[10 of I: 3..8 and 55.6% had tertiary education as the
W;e .Sepam?eldonf‘;i)];vil attalnei;IMOb:t (88.9%) were single, while 22.1%
however in an intimate rzﬁxib(;shi dj: "m)f/ t(:f 'the e ('77.8%) .
78% were employed and in additicF))n b8(2)3 9t‘/f [lme_ Tl
: . / » ©0.9% received financial and soci
ll?é)l;)?;r ; rflrl(:rzly fz.tmlly members. A totgl of 22.2% were from homes whi:lracl
Pen[azoch;e (;1; 9sce/paral.ed. The main (jrug used in all nine patients was
o .r o)., with all ‘haw.ng first contact of use introduced by
Pk Shp o‘essmnaols while lurlher source of drugs were [rom
intrumuscularo})g() 571.4 b).‘ The main route of administration was
(Figare gt .h%.), which results in abscess and scar formation
ot 1 tcrm: o; Cr common route used is intravenous. There was no
sibline 2(7‘)0 %oor interpersonal relationship with friends (50%) and
petie s .l ). Sequel to the persistent use of Pentazocine, these
nally developed Pentazocine dependency syndrome, 71.4%
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ward for treatment, while all (100%)

had other associated physical complications. However none of them
became abstinent, while two died within the five year review. These
preliminary findings suggest that individuals with sicklc ccll anacmia who
become dependent on opioids do not fit the typical profile of uncducated,
unemployed individuals with poor social support, instead most of them
were highly educated individuals as reported by other researchers
(Theanacho 2t al., 2015). These findings suggest that jatrogenic
introduction and continued self-medication of Pentazocine by individuals
with sickle cell anemia probably sustained the habits which ultimately led
to dependence, as previously observed by Mabayoje #f al., 2015; Kotila 2t

al, 2015; Armiya'u A.Y. <t al., 2016.

were admitted into the mental health

It was concluded that there 1s a need to control the use, availability and
regulation of Pentazocine in the management of pain in individuals with
in respect of the use of

sickle cell discase. Physicians were cautioned
Pentazocine as a furst linc routing medication to relieve pain in paticnts

with SCD.

Figure 24: Injection ahscess and scars on the right thigh of an adult with SCA

Figure 25: A common advertisement on our streets
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" Haematopoietic Cell Transplantation

Haematopoietic ,
SCD si :cp:;:é isgr;rﬂnsrﬂ;;mauon (HCT) is the only available cyre f;
ials. These modalitj‘e): (?Ft genome editing are still undergOinchL;I'e“m.
Gisease. The firt pationt treatment are addressing the roof cause '2'&1]
(BMT) had Hb SS and with SCD tc? have bone marrow transpl: O. -the
e Aftor th;s d acute leukaemia (Johnson 27 1/, 1984) with"ntduon
1996) and Belgium ‘(VZSI fﬁport, two groups in the USA (Waltersa»gmd
ceries of patients with S(r:nl; en 22 al., 1993) published the results of ‘th::rfj-/q
outcomes >90(}o and eveét?;::dqillgizqeic %1:[1‘ with overall survil\:i:
haemopoietic ; A > 85%.  Other of
foetal E’ver. c li:glloce;lls (HSC) include peripheral blood, Cord‘sgluorggs‘ Oc{
harvesting ﬂdEQU'ltep I?HC» _cell transplantation (HCT) in SCD inv rln.
are the CD34s ‘C Dqggnt:-t:;()f hluemopj?ietic stem cells (HSC) \\(/)h?:l?
incompetent recipient: © o A transtusing them into th i
wsing gusulphz;]s:iins tP;e use of red’uced intensity bone marroiv i:;ln:tune
(e recipicnt o prev yclophosphamide to reduce the immune res On(. ion
complications thﬁrtm?m graft versus host disease (GvHD); anci pm‘ls?:f
pracedure rei ate;l m:}‘ft O]?Cllr from t}?e Immune incompetent state En}?e
between 71 and 82‘7-1 a(;ty oceurs in 5-10% of cases; cure rates flry
(5%  (incidence iso.lan grﬂit. versus host disease (GVHD) occurs‘ ir;le
recommended criteria IC(Z)W%MW“h- umbilical cord stem cells) A Thz
baseline Hb F: hih b‘!‘rl. T eligibility are age less than 16 _Ye;lrs' low
more of the fol!lowtino-‘ se i:e leucpc'yte count (>15 x 10%0); and o:;e or
allo-immunisation (>o‘2rirrlx‘t.k:n§‘f‘fﬁcwn‘c}." acute chest syndrome, red cell
?hronic trans fusion [hemp; O f(:;)] ;)rr tf;ulurg l\;f iron chelation while on
infertilit apy. Long ferm BMT complications inc
are now};eitc]?v?r::: [I?Ié?kas mia. Adults preferably less I:hanné;:;]s el
& with good outcomes. ) years old

In preparation for the hae ieti
proposed 10 . mopoietic cell transplantation (H servic
e AT I e 0
2018). Tr an s ta ults (\ylthout mobilization) andcordb]oodl(z:l‘oko
useful in selectin P to Of?laln the haematologic indicators that may be
the correlates of :‘(:’: g ospective donors that would produce a good har\{e
in the Periph‘eral " 34+ cell count were determined (Alcko 27 4., 20 l;l)’
observed et e 0<')d of 50 aduits and cord blood 50 newboms” It was
8871 wos o meun CDIf,4+ cell count in cord blood sampl l“(g 71 .
§ significantly higher than that of adult blood &1.93551 4é/th'

P = 0 000 .
0001: :
2012y, Figure 26). This confirmed the report of Perumbeti <f
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Figure 26: CD34+ Cell Count in Peripheral Blood and Cord Blood

Individuals with sickle cell trait (Hb AS, 18%) had more CD34+ cells
(2.92 + 1.75/pL) in circulation than those with Hb A only (1.68 £ 1.27/uL;
P =0.016; Figure 27). Cord blood of newborns from mothers with Hb AS
(32%) had a signiticantly higher CD34+ cell counts (12.32 = 11.27/uL)
than those with Hb A only (7.01 + 7.05/uL; P = 0.047).
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AA (PB) AS (PB) AA(CB) AS(CB)

Haemoglobin types of adults (PB) and...

Figure 27: The CD34+ cell count in peripheral and cord blood and
haemoglobin types

The hacmoglobin type of mothers in this study may therefore predict the
yicld of CD34+ cclls that may be harvested from the cord blood (£ =
0.047) of their babies irrespective of the Hb type of the babies. According
to Martin-Antonio 2z a/. (2011) donors with haemoglobin type A only had
the lowest yield of CD34+ cells. A weak positive correlation was obtained
between CD34+ cell counts and PCV in cord blood in the present study (r
=0.335: P = 0.017; Figure 28). This result was contrary to that of Mehta
et al (2001). Also, the CD34+ ccll counts showed a weak positive
corrclation with Hb concentration (Figurc 29), but the strength of these
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correlations in cord blood were however not sufficient to make PCV
Hb conc surrogate markers of CD34+ cell counts in newborng and

[Sy—

port 4 — R

Figure 28: Correlation between
CD34+ Cell Count and Packed
Cell Volume in Cord Blood (r =
0.335,P=0.017)

Figure 29: Correlation between
CD34+ cell count and
haemoglobin concentration in
cord blood (r = 0.300; P = 0.034)

This study is the first to document that cord blood is a better source of
HSC (CD_3'4+) cells than adult blood per unit volume in apparentl‘ health
non-mobilized Nigerians and confirm reports from elsewhere Ad)LILQ wil});
SCT and newborns of mothers with SCT (Hb AS) were more 1.ikel té h:
higher CD34+ cell counts than those with Hb A only Theri W'(fv'e
:]endency fpr CD34+ cells to increase as haemoglobin cc»r;cen‘urationd':nc‘i1
taematocm of cprd _blood increased, but CD34+ cells should be counted
0 assess the yield in a HSC harvest before being transplanted as
surrogate haematologic indicator was identified. | "

The Life of the Flesh is in the Rlood; No Rlood No Life”

grrevenﬁve Strategies - Primary Prevention
Coirlzgﬁionno }S dbetfe.r than cure. Primary prevention is it. It involves
of the genea ;m thtestmg for the ;“Ckle gene and thus preventing the transfer
the Hb § "eno b ¢ f‘e"“ generation. This can be done if one is a carrier of
have chil ;re; 0y }11 etusmg to marry zmqther carrier or marry and refuse to
Prenatally. T thr'v avT’chlldr.en that will be investigated for the disease
diagnosi ;)f (S)CAlS tE)m(f a multlceptre survey of the acceptability of prenatal
with SCA (Dur. ._y f{male patients with SCA and parents of individuals
POpulation (D ostnmi - f al., 1995); and a sample of the Nigerian
(Durosinmi ¢ al., 1997). These surveys showed that

I N7



psychosocially, female SCA patients, their parents and the general public
accepted the use of prenatal diagnosis (PND) as a means of preventing
SCA. However, fewer patients would opt for termination of pregnancy for
fear of complications of abortion, religious convictions and moral reasons.
Knowing one’s “genotype” and having the ability to make informed
discussions after counselling are essential for effective primary prevention
of SCD. Unfortunately, many people do not know their haemoglobin type
because they lack the awareness, laboratories are too far away in urban
areas, or the test is too expensive. OAUTHC, Ile-Ife, collaborated with
other centres in Nigeria to evaluate a point of care test kit for SCD,
SickleSCAN™ (Nwegbu 2t al., 2017). SickleSCAN™ (Figure 30) uses a
qualitative lateral flow immunoassay principle to detect haemoglobins A,
S and C. It is a screening test for SCD with a diagnostic sensitivity,
specificity and test efficiency for SCD (Hb SS and Hb SC) of 100.0, 98.2
and 98.2%, respectively when compared to HPLC. The prevalence of
SCD was observed to be 3.4%. This study showed SickleSCAN™ to be a
viable screening tool that can easily be used in primary health care setting
or community-based studies for early diagnosis of SCD with little
expertise and low cost, thus ideal for this environment.

30: Hos; 31; WS 12:HbA M HbSC 33 S

Figure 30: Samples of cassettes from SickleSCAN™ screening tests
showing the separation of the various haemoglobins (Nwegbu et al.,

2017)

In addition, newborn screening conducted with the use of HPLC or IEF
enables early detection and diagnosis of new cases who should be followed
up and managed strictly to prevent complications. Adelasoye (2013)
screened 380 newborns and observed that the incidence of Hb S only was
1.8%, Hb A only 82.4%, Hb AS 13.4% , Hb AC 1.6%, and Hb SC 0.3%
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(Figure 29). The mean Hb F in newborns was
concluded that the incidence of Hb AS and Hb §58 ?nb;] This study
OAUTHC is less than previously reported in Nigeria. o

[hfrapy/genom.e editing is regarded as attending to the down
Cﬁ](:]c]r:eof thf dls]fagcé The use of hydroxycarbamide has revo]utioni-;ége?llz
management o D, but it is not wij its  si Tec |
comphgationS. Alsoitis not available to al] ir:':l(;tlz[d t;?ca;lieit lif:us énd
to sustain. Obafemi Awolowo University included Sickie Ceil R}: “'S'Vﬁ
as part of her.strategic plan (2010-2015) with a view to en 'lOi:::rlr i
research that will contribute substantially and innovatively to thg‘ncat'c 1lll
economy an.d the well-being of the patients. The Sickle Cell Proje Ito?l
;hft: Prev;noti(;n agd Management of SCD was funded by TE’IJF;JN‘]))r
etween and 2015. This project ena € ¢

Production  Unit (DRPU) ang Jl)epartni)elﬁil tl(;z Dﬁi‘gﬁﬁ;ﬁm :r[:((ii
fn-l[‘?;r::;i(;iy(?r;?]szfdl into thf; many local edible herbs such as ; czll/iziriu
<identalis (Cryil-Olutayo of al 2018a), Meringa oloifs il-Ol

.:t J/ 2() 1 _8b) and Cni.Jos;c[us aconitifolius (Cyrif-Olut;fy(r):?Z(((): g;]ngtul:gzg
;;r?lt]i.selcrl'u?g [;f(ipc?nles and effects‘with no significant side effects. The
uL:the;:tir;l:[te(zi [-;ngoﬂ;‘o‘lus aconitifolius (mill.) .M. Johnst (identified and
e ,;umb yu:E hanesebor at the IFE Herbarium, OAU, Tle-Ife with
o o er ; 117.256) am_ongstgtl_lers was investigated to determine
e fr(lj A(:) i(:Cti?]negfbllés annsl%liling properties.  Cuidoscolus

yeins (CA) is an e vegetable rich in nutrients, vitamin
sp.'t:fénzgﬁn.[l?x'd@ls ar!d is beir?g used locally in the managerll[g:tm(:fz
eruy 0 cfna‘emld. This pla_nt is known as “Efo Tyana Ipaja”, “Efo
Niger De“; mbethhWeSt?n.l Nigeria (Awoyinka =t 4/, 2007), while in the
o il ta'(:i [ Nigeria, .lt IS call?d. “Hosiptal Too Far”, because of the
prOpcr[iC; ra )1't10nal. claims that it improves the blood. The antisickling
inoa l.h én vitro \zuc probably due to the effect of the plant extract to
Ny F;1 ; nliT;f):’.ln Llell volume (MQV) In each fraction, particularly in F3
COmpar.e("l ﬁ) ukfm yA(;‘) < 0.05) ailler treatment with CA extract, when
L (;1 l‘ea[led cells, but this was not so with Ciklavit®. The plant
31 m:;é 2r}e L‘melc the percentage_ of dense cells after incubation (Figure
Stability (5 u )r :l;zt prhevented a significant reduction in the membrane
Sy g Ire ) when comngrcd toa Positivc control (Ibuprofen). This
enticated the use of this plant for use as an antisickling agent.

"y



C R

<o—=n
<==n
<"
<=

g SalA a5 o CHRATT

Figure 31: Discontinuous density
incubation with plant extract

oradient of sickle cells before and after
O

. N 3
Table 23: Fractions (F2 F3 and F4) from discontinuous density gradient (n
able 23: Fr s 2

values arz presentzd as mean SEM)

Mean RBC of b Meun RRBC of Hb

Mean RBC of

F ractions

| — e s
- e M S
1 2] 3433 4 340 55672587 BASE LES
¥4 Wols21)  19Sea6sa 299819

(22
8 8

N
o

Stability

ARRARRRY

®
-
®
S
2
£
®
2
X

(=)

5o 100 150 200 250 300
Concentration {ug/mi)

ity eff act on sickle cells
Figure 32: Dose related membrane stability effect of CA extract on sic

(Hb SS)

50

Figure 33: My first PhD graduate won the “Best Oral Abstract Award™
SCDAA Convention, Atlanta Geargia, October, 2017

The possible mechanisms of action and its antisickling effects in virre
compared to Ciklavit® were presented at the 45™ convention of the Sickle
Cell Disease Association of America (SCDAA) at Altanta, Georgia
October 25-28, 2017 where it won the best oral abstract award (Figure 33;
Cyril-Olutayo ¢f 4/ 2017). Clinical trials arc being awaited.

HUMAN IMMUNODEFICIENCY VIRUS (HIV) AND ACQUIRED
IMMUNE DEFICIENCY SYNDROME (AIDS)

This lecture would not be complete if T do not talk about human
immunodeficiency virus (HIV), a retrovirus that causes chronic
infection in man. It infects immune cells that are CD4 positive
(lymphocytes, macrophages, dendritic cells) through which it gains
access, multiplies rapidly and destroys the cells. When the immune
cell (CD4) count is so low, that 1s, less than 200 cells/cmm, clinical
features of acquire immune deficiency syndrome (AIDS) occur, such
features include, weight loss (>10% body weight within a month), fever
and diarrhoea that persist for more than one month. World AIDS Day is
celebrated on the first day of December every year to remind people that
AIDS is real, although the HIV infection may not show on the face
initially. Since the beginning of the epidemic, WHO reported that more
than 70 million people have been infected with the HTV virus and about
35 miltion people have died of ATDS. Globally, 36.9 million (31.1-43.9
Million) people were living with HIV at the end of 2017. An estimated
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0.8% (0.6-0.9%) of adults aged 15-49 years worldwide are living with
HIV. although the burden of the epidemic continues to vary considerably
between countries and regions. The Sub-Saharan African region remains
most severely affected, with nearly 1 in every 25 adults (4.1%) living with
HIV and accounting for nearly two-thirds of the people living with HIV
worldwide. In Nigeria, UNAIDS (2016) documented that 220 000 (150
000 - 310 000) had new HIV infections and 160 000 (110 000 - 230 000)
AIDS-related deaths. There were 3200 000 (2 300 000 - 4 300 000) people
living with HIV in 2016, among whom 30% (19% - 42%) were accessing
antiretroviral therapy. Of the pregnant women living with HIV, 32% (22%
- 44%) were accessing treatment or prophylaxis to prevent mother-to-child
(ransmission (MCT) of HIV. It was estimated that 37 000 (22 000 - 56
000) children were newly infected with HIV due to MCT. Among people
living with HIV, approximately 24% (18% - 32%) had suppressed viral
loads (VL). Osun State is still one of the many states with low prevalence
of HIV. The mode of transmission is through the blood-blood contact. The
risk factors are unprotected heterosexual intercourse; mother to child
transmission; blood transfusion; needle stick injuries and sharing of sharp
objects (IDU),  surgery etc.; homosexual interactions. Human
immunodeficiency Vvirus cannot be contracted from kissing, handing
hands, sharing the same crockery or toilet seats, but prevention is better
than cure. The ABC of prevention are Abstinence, Be faithful or use the
Condon and if these cannot practised then the likelihood of acquiring the
infection is high. Then DEF measures should be taken, i.c. Diagnosis,
Drugs (HAART) or Death, Education (on living positivcly), Faithfulness
in or Failure to take medications will lead t0 VL undetectable or
insuppressible VL due to the development of resistant strains,
respectively. Just like SCD, there is no medical cure for HIV infection,
therefore medications must be taken fer life in the right combination, at
the right time. Only 100% adherence can prevent resistant strains from

developing.

Before international agencies came tO assist Nigeria deal with the ATDS
epidemic, highly active antiretroviral (HAART) agents were expensive
and not accessible, s0 prof. Femi Soyinka (retired) collaborated with a
team at the Centre for Special Studies, New York Presbyterian Hospital,
NY. USA, under the Starfish Project. This project provided medications
for the treatment of some of our patients then, s0 there was a need (0
determine who should commence (HAART). The World Health
Organisation (WHO) recommended, at the time, the use of total
lymphocyte count (TLC) as a substitute for CD4 count, which was not
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readily available, for the manageme A 2
esource-liritel Sclling:_ management of individuals living with HIV iq‘l
Akinola ¢f al (2004) analysed the TLCs : |
attending o s and CD4 counts o ol
off valzg :329111;1(1)((3) /dct, OAQTHC , lle-Ife and observed that flslu.iw E);hemk
patients Wi hac; TLC’nml 1701 TLC to commence treatment, 37.8% sfc‘:#
E e a it l~|> .l'_()()/cmm had CD4 counts less than 200 th ¢
 imited settings \; e 'vAdlue 1'(.)r commencing HAART in reso lc}\]
atients with HI‘V t was therefore concluded that since on e
: ] would have been deprived of treatment usini tll?e F?Ird%
sing ‘

cut-off value, TLC was not a relic T
t Focinindiad ke a reliable predictor of CD4 count in HIVL
|

Since then things W
ngs have changed signifi
_ g hanged significantly and i
rccommending a “tes aat? % ), 2 el ‘
o w.thg‘ a | test qnd mfu , protocol for thc management of no:kl
I eOa ith a goal to identify 90% of people living with the vi fiat
c W T - 37 3 > :
ith HAART; and get 90% of those on HAART to ::;lasl [lrcat
oa

undetectable status by 2020. This is the vision 90: 90: 90 by 2020
. . ‘

“NO BLOOD NO LIFE” |
|

AWARDS, FE 'SHIPS AN
S, FELLOWSHIPS AND GRANTS |

I received a Wellcome T
e 4 > Trust Fund Award (UK
Sickle Cell Anaemia for my PhD (1990-1992) B e ) R
: |

1 was elected a member of
er of the American Coll 1 e |
and was e ollege 0B Fhys i
i P:lqu:i?ftlcr nlo)mngatul by the then President of t[,hc WcstyAlt?rliz;; 1(3,3012100 1‘
sicians, Dr. Sonny Kuku, for a tl i ol
Fell : ey . for a three-month Internations
and (j\:lsmz%gfgmm for the study of HTV/ATDS in Americwot:]erllw‘z’e(:\h:ngﬁ
Uospitgl NW’ stShZ Centre for Special Studies, New York Presbytcrli)zrlln\
Obtained, was ;10v 1 & Suppérteds'bysPiizer  Juth Pict | Thet SEtESES
Brain Excha e- A [ was requested to present a paper titled “The‘
International nf"e}[ Insights Exported and Imported via ACP’s
Progragibh f_ owship E.'\‘change and International Speakers"
annual meeting gf,"j(g‘éﬁf'gm’t;ee ”, at the next scientific conference and
the 2w P in San Francisco, USA, April 2005, T wz i
e award of Fellow of the American College of Phssician% B
NECA i '
xponqoi[:dpg;fegs‘:\r[‘;r(g fg(r);hi Care and Support of PLHIV in Osun State
¥ L, 2008-2010) was gi :
Awareness Initiative, Ile-Ife, under my \\';ﬁé‘l:en o g Healt'h‘
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T have been a beneficiary of many other local, national and international

research grants including:
QAUTHC grant for the study of some observations in the cardiovascular status
of Nigerian individuals with sickle cell anpemia at rest and in response (o
excreise (1992);
OAU grant for the study of CD4/CDA in health and disease (2004);

Niemeth International Pharmaceuticals Ple grant for a Multicentre Clinical Trial
on the Ciklavit® and SCA. (2004-8):

OAU research grant to study the cardiovascular risk and lipid profile in HIV
infected individuals on ARVs. (2005);

Glaxo-SmithKline Multicentre Clinical Trial on the advantage of chlorproguanil-
dapsone-artesunate (CDA) over ¢hlorproguanii/dapsone (LAPDAP) in the
treatment of uncomplicated F. falciparum malaria infection. (2005-7):

Federal Ministry of Scicnee and Technology Clinical Trial on the antirctroviral
effect of Garsuma. (2007-8):

OAU TETFUND research grant o develop and produce a herbal drug for the
managcment of sickle ccll disorder and advacacy activitics, (2012-2015).

National Research Fund (NRF) - TETFUND 2018 to study the molecular and
immunohistochemical characterization of some cancers in southwestern
Nigeria: the role of infections and human leucocyte antigens

MY CONTRIBUTIONS TO TRAINING IN HAEMATOLOGY AND
INTERNAL MEDICINE IN NIGERIA

Since I joined the Department of Haematology and Immunology as a
Lecturer USenior Registrar (Internal Medicine) in 1993, [ have scerved the
University in various capacitics including Head of Department (201 1-13;
acted for many years), Chairman, Postgraduate Committee (2002-2007),
Chairman, Research Committee (2010-2013), Vice-Dean (2007-2008) and
Dean (2013-2015), Faculty of Basic Medical Sciences. As a teacher, my
first MSc and PhD students both graduated in 2015. In October 2016, 1
was invited to examine the first MD candidate in the Department of
Medicine, Ahmadu Bello University, Zaria, where [ was consequently,
invited to assist with the training of postgraduate students in the
Department of Haematology as a visiting professor.

T have participated in the care of patients with sickle cell disease, other
types of anaemia, haemato-oncological disorders, coagulopathies and
HIV/AIDS attending various clinics at Obafemi Awolowo University
Teaching Hospitals Complex (OAUTHC), lle-lfe. 1 have contributed to
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Medical Colloge in Nac,u ty of Pathology at the National POStUradeJ, ct)f
same Board in Nov Ogcmbcr 2005 and 1 was clected the Trcasurbcr of ‘Le
nominated to be a rcnr: cbr 2007 for a period of two years. In L2016 1 \xtf ;
Pathology and Inter mber Qf_ the Court of Examiners in the Facul ior
reviewe? : ernal Me@ncme (Chairman of Haematolo s
or many reputable journals nationally and ime;"alioiya)ﬁ; am a

and Update Courscs of both the

Figure 34: Dr, Ras
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Iﬁp ril and October 2001 ngi??slllx:‘;;’fg f()l" the best overall candidate in the
edici 103 : Xaminations of
Icine of the West African College of Physicians Freetct)lzsnljasci:lrtr); ifclmemal
N ] Onne.
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Tn 1995, during my first tenure as acting Head of the Department, T was
elected a member of the interim executive to resuscitate of the moribund
Nigerian Society for Haematology and Blood Transfusion (NSHBT). This
interim executive organised a conference in UCH, Ibadan on chronic
myeloid leukaemia where 1 was clected the Assistant Secretary for the
Society, a position I occupied consecutively for four years. During that
time, in 1997, a very successful International Conference of the Society
(25" Scientific Conference/AGM) was organised at OAU, Tle-Ife and 1
was the Chairman of the LOC. The theme was the Management of
Anaemia. Tn 1999 T was elected Secretary of the NSHBT and re-elected in
2001. While in office 1 took up the role of Editor for the Newsletter of the
Society and facilitated the publications of two editions. In Vol. 4 No. 1
(2000/2001) edition T wrote an editorial titled, The New Millennium -
What has it to offer the Nigerian Haematologist? In Vol. 5 Nos. 1 & 2
(2002/2003) edition the editorial was titled, Araemia: A common
Indicator of Disease — What’s New. Many years later, | was nominated
the first Editor-in-Chief of the Nigerian Journal of Haematology (NJH) in
2016 at the 42" Annual Scientific Conference/AGM in
Lagos, Nigeria. To the glory of God, T led the Editorial
Board to successfully publish the first edition of the
Journal, which is the official journal of the Nigerian
Society of Haematology and Blood Transfusion, on
22W August 2017, at our 43 Annual Scientific
Conference/AGM in Kano. It is the first African
journal of haematology published by a professional
association/society  to  disseminate information
obtained from research outputs.

In continuance of my service to NSHBT, lavas the LOC Chairman for the
annual meeting in 2008. The theme of the conference was
“Haematopoietic Stem Cell Transplantation — Which way Nigeria?” It was
held at the Royal Park Hotel, Iloko-ljesa and it was well attended by
Haematologists from all over Nigeria, The guest speakers were Prof. Axel
Zander from the Bone Marrow Transplant Unit, University of Hamburg,
Germany and Mrs. Helen Baldemero from the European BMT Registry,
Switzerland. At the meeting I presented « paper on the knowledge and
attitudes of Nigerians in the university community towards organ/tissue
transplantation. Consequently, a proposal for the provision of
haematopoietic stem cell transplantation at OAUTHC is on ground and if
successfully implemented should be the next centre for Nigeria.
Unfortunately again, funding is a major limiting factor. We need the
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National Hospital, Abuja. Spectra apheresis machine at the

SERVICE TO THE COMMUNITY

In 1995, 5 s "
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of SR el i?’] ero . z_‘\km Akinyanju, President of the Federation
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1999/ £ 1 ’ » Lagos, Nigeria. T was re-el i
o 1(1)331 ;Z; cg\::llfr t;:lnu:‘e and remained President until Febxi:rc)t/e;OO':
Thibaies Club(; St é: late Dr, Afdediran. a consultant Haematologis£
that T S C? I}e-ll‘e 1S a non-governmental organisatioﬁ
s ultima[C? patients and provides information to increase
of thesdisensesir e Oy e the occurrence or reduce the prevalence
workshogs ;emimm @mmumty. During my tenure, I facilitated many
secondary schoo]gtuﬁjwm:,sm and ogt-reuch campaigns (particularly in
iking Gt ke m.dt et place:s) In some parts of Osun State. Fund-
g 1es were conducted from time to time to assist affected *
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individuals who had financial challenges to settle hospital bills. The Club
had the support and blessing of the community and this 15 evident by the
role our late Patron, The Ooni of Ife, Oba Okunade Sijuwade, Olubuse 11,
played in donating two acres of land. to the Club in 2003 which was
unfortunately taken away fromus a few years ago after his demise because
we lacked funds to develop it beyond the foundation level. '

Since 2010, SCD is celebrated on the 19" day of June every year and as
part of community aspect of the Sickle Cell Project, OAU in 2012
collaborated with an NGO called Mustard Seed Health Awarencss
Initiative (MSHAL), lle-Ife, Osun State, to study the prevention of SCD
through advocacy in two states in south-western Nigeria, Osun and Ondo
States. In line with the stated objectives of the study 25 schools from 10
LGAs in Osun State and 30 schoots from eight (8) LGAs in Ondo State
participated in the project. A module for the training of peer educators was
developed for SCD and used (o train senior sccondary school students
(SS1) and their teachers. The registry of clicnts with SCD attending health
facilities at all levels in both states developed was an incompletc database
with inadequate information. Awareness of SCD was increased in the
targeled States through communily mobilization and distribution of
information, education and communication (IEC) materials. Sickle Cell
Clubs and SGs were established and supported in each state.
In 1998 I was elected the President-elect for the Medical Women’s
Association of Nigeria (MWAN). Osun State Branch, but a ycar before
that, I was nominated to work with other medical women to facilitated the
establishment of the Creche at OAUTHC with the support of the
Management of the hospital. The Creche was subsidised by the OAUTHC
to provide care for children of working mothers while they were at work.
The day-to-day running of the creche however was organised by the
medical women and the staff we employed. As the President of MWAN
(2000-2003), the Association held her first biennial scientific conference
and general meeting in February 2002. The theme for that conference was,
“Adolescent Sexuality”. Tt was well attended by students from various
Secondary Schools within and around Tle-Tfe and many scientific papers
were presented. Towards the end of my tenure, MWAN set up a “Well
Woman Clinic”, at one of the Community Health Centre of OAUTHC,
Eleyele, lle-Ife, with the approval of the CMD. The clinic is still running
till today and it has helped to save the lives of some of our women who
would have died from one cancer or the other.
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CONCLUSION AND RECOMMENDATIONS FUTURE PLANS |

Mr. Vice-Chancellor, Sir, having presented some aspects of my research There are sti|] many areas o
interest in an hour, I hereby conclude using the framework of the argument in hﬂemalology ot la;oe hblo stt}dy mindividuals wigp SCDinN |
that says, “the management of sickle cell disease should be targeted at the on aVailabijjty of fundbs » but this can only be done one by ()l?e dFEern i-ind
root cause of the matter, rather than to manage the down-stream effects of We have recently com . leted ¢ Cpending
the disease™. The root cause of SCD is the point mutation that produces SCD in relation (o the ze cd a study to further understand jrop ¢ \‘
sickle blood cells, which can be cured by haematopoietic cell shall be published y genes that regulate jron levels in the bod 0 statuslip
transplantation or gene therapy/genome editing. These modalities of T Y. The d%ra
treatment are not readily available in this part of the world on the one hand The OAU Sickle Cell Proj |
and on the other hand, they are expensive and yet not without Agbedahunsi (Drug Reges fode'“ under the leadership of Prof. Jo.
complications that may be fatal. If, however, they are available, then every is still in the pmccs; ﬂlfc and Production Unit, Faculty of Ph" oseph
individual with SCD should be given the opportunity to obtain cure. In the management of the do;v 9 'formulatmg a herbal medication dfrmac )
meantime, we must all endeavour to join hands together to prevent the trial will soon be embur]?_ztreclm effects of SCD. It i hoped that 4 ?-r the
continuous transfer of the gene to future generations yet unborn and is available to confirm l:he .up(.)n that I will coordinate as sogp as fC ln{cgl
manage the down-stream effects in those who are presently living with the € in-vitro observations made so far >y
disease to prevent complications and thereby prolong lives through best Plans are on the AE bt ‘ “
practices in our clinics and in our homes. The family support system in programme a OAUTH)(/j E estab.hsh a haematopoeitic cell transplay
place in Nigeria has helped to prolong the lives of many of our patients the National Institutes 0% He —'Ife, in collaboration The Sieklatia pr' ‘t
with SCD. My little sister that was born in London in 1970 was given five leadership of Prof Swee Laedlth-_Bethesda, Maryland, usa undennf?
years (o live, but when she was brought to Nigeria at the age of four years Adetiloye, CMD' OAUTHy Thein z{nd Prof. John Fidate };i'of V? t
her life was prolonged by eight years before she succumbed at the age of committed to thig ;)ro ra < -Ile-Ite, and his Board membére =
12 years to severe anaemia probably following malaria infection and haematopoietijc cell trﬁn _m"‘"e. It is hgped that a stem cel| laborator ‘an:';r'
sequestration crisis. She might still be alive today if facilities were vision achievable and [ b? dm'Umt w:l! be put in place soon to m'-l}l,(e thi
available for emergency exchange blood transfusion. Many people have one way or the other pray that you will al| pe a part of this succe e - _%
lost their lives to this disease and more will if the government of Nigeria 1 cs8Story
does nothing about it. I therefore recommend that facilities for emergency Inaddition, there g, ilens |
exchange blood transfusion be made available in every tertiary hospital (at south-western Nigeria uf; (fims (o characterise certain WAy,
least one per state to start with) and all individuals with SCD be enrolled myself in collaboration w-ir lh_e leade1~shjp of Prof. Kayode Adelmola‘anc’; |
under National Health Insurance Scheme (NHIS) that will make available USA and dthars’ 1th Prof. Funmij Olopade, Univers,'t-y of éln’czwo |

(= e

hydroxycarbamide and other medications needed to maintain the steady \
state for as long as possible without side effects. The day when SCD will “The Li

be curable for all by managing the root cause with genome editing is near, e Life of the Flesh is in t
hlfl in the meantime, let us all join hands }pgelher to prevent the inhferilance No Blood No Life”
of SCD and manage the down-stream effects in the best way possible.

he Blood; |

CLOSING REFLECTIONS \‘
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’ ) Ve C
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by might, nor by power, but by my spirit saith the Lord of hosts”
(Zechariah 4: 6; KIV). God Almighty surrounded me with people who
contributed positively of negalively to my success as @ teacher, a
researcher or as a service provider. So, invariably Team work has
contributed significantly to my being able to stand before you today, for
Together Everyone Achieves More, therefore, the multidisciplinary

¢ best approach to providing standard-care practices and

approach is th
admonish those

improving the quality of life of our paticnts. I would like to
coming after me to remain focused on their vision, not to give up and
remember that “a tree does not make a forest”; the more the merrier. They
must try to enjoy their work no matter their circumstances, because, “all
things work together for good to them that love God. to them who are

called according to His purpose”, (Romans 8: 28; KIV).

At this point, Mr. Vige-Chancellor  Sir, distinguished ladies and
gentlemen, permit me to express my appreciation to my family at home
and abroad, especially my darling husband Prof. David Olayinka Akinola,
former CMD of OAUTHC, lle-Ife (1997-2005), my son, Dr. Ikeoluwapo
Akinola; my brothers, the Bamgbaiyes; and our late parents for
contributing to the success of my career by supporting me in various ways
throughout my academic pursuit. Tam extremely grateful. To my mentors,
motivators and trainers, especially Prof. Muheez. Durosinmi, Prof,
Ibironke Akinsete, Prof. Akinyanju, Prof. Aba Sagoe, Prof. Michael
Balogun, Prof. Lucio Luzzatto, Prof, Ghullam Mufti, Prof. John Stuart,
Prof. Gerard Nash and the late Prof. John Goldman: my colleagues,
residents, friends and foes. students, patients and sponsors/donors: and
members of the Deparument of Haematology and Immunology at OAU
and OAUTHC, Tle-Tfe. T say a big thank you for giving me the opportunity
to work with you on my journey to acquiring knowledge and impacting

the community.

«R1,00D IS LIFE”

To God be the glory, great things He has done. Thank you for your
attention. God bless you all.

62

REFERENCES

Adebayo RA, Balo
T zun MO, Akinol
cell .= : ela NO. 2002: .
anaemia. Nigerian Jowrnal of Medicine 0121 (i?)ard]r;);/ascular cha
’ : -152

Adebayo RA, B

KA, Balogun MO i Y ‘

clectocardogmph o, MO, Akinola  NO. 2002 The cfpicy
hical,

king exerci
ercise feature .
s of Nigeri .
ians'
s'with

Sickle cell anaem;
. mnia pres '
Medicine, 11(4): 170_};7%9€ntmg at OAUTHC, Ile-Ife. Nigerian J.
ozumld of

|
nges in sickle
|

gun MO, Aki . .
Non-invasive assessment of nola NO, Akintomide AO, Asaleye CM 7‘004

Cardioloor : cardiac function in Nieeri ¢
llogie Trapicale (Tropical Cardiologyy 30/ 0 30, 31 2o "1 SCA
v; £ 51-55 A

Adek]le A. 200 . M 'p y . >

9 l]d J enot pe Sle]e Cell dlSeaSe nlolccula] baSIS Cllljll( al

[)ICSC]]taU()Il a"d manage]”e”t lCCOIIlIllendatIOHS. Cu”e’“ ra I N I . J'
ed arics :; ;;\ ‘;I
) y UDIC AA, N()Luale SM Sa"usl 1\1& Ak"l”]a ‘ ()
ef al. 2()[2. IEVa[uatl()u Of the I [ f()l“laﬂce Of pICdICUVC fOIIIlUlﬂe l"‘rNﬂle

a. A g 1 1 mn pa 1 D . ’;
Sseqsment ()f I()[ner“lar l ranon ]a‘e € HS wit 1 Sle!C Ce“ dlsease A naf

Aghanwa SH, Aki

» nola NO, Fadj |

Psychosocial ot ; fadiran OA. 1997: D |
A Case Repo rtCo;_phczlltlon of Sickle Cell Anaemia in egendence Syndromé, a
. Nigerian Medical Journal, 32- 37,29 ¢ AUl Nigerian

3 . - |

|

i

Akinola NO. 1994:

C o . : Some ob i

individuals with si servations of the cardi L

Dissertation IFI;CS;;kIe cfeH anaemia at rest and in r(;;/;i(;lzleart status of Nigerian
. y of Intern P . 0 exercise. FM

College of Nigeria. May 1994, al Medicine, National Postgraduate Mcdig;

Akinola NQ, Stey
I ens SME, F i
changes in the Prodromal and ranklin IM, Nash GB, Stuart J. 1992 Rhcologio;al

o L Establis .
Crisis. British Jowrnal of Haemato[oz;}:eg]}" h;i;(és 6<JOfZSickIe Cell Vaso-Occlusive
2 . - . )
|

Akinola NO:; Steve i
rchaNO: eSn(si,lfil\/ﬁi,h]:ranklm, IM;Nash, GB; Stuart, J. 1992: Subclini ‘
mic Episod ng the Steady State of Sickle Cell /’\n.aemia. Ju \ mlle;If
. Journa
[

|

Clinical Pathology, 45: 902-906

Akinola NO, Bal !
. » Balogun MO. . .

of Nigerians with gick]e cel} 995 Sqme observations of the cardiovascular stat ;

Annual Scientific Confere anaemia a t rest and in response to exercise 2;&

pg 23 nce of the Nigerian Cardiac Society, Ile- Ife. Ab'q 1%




ah A, Irinoye O, et
otal lymphocyte
£ HIV-infected
'39: 579-

A, Onayemi O, Murain
f CD4 count continues: T
t in the management O
Clinical Infectious Diseases,

Akinola NO, Olasode O, Adediran 1
al. 2004: The Search for a predictor o
count is not a substitute for CD4 coun

individuals ina resource-limited setting.

81
of Abdominal Pain

Faponie AF. 2009: The Import
March;

Akinola NO, Bolarinwa RA,

in Adults with Sickle Cell Disorder. West African Journal of Medicine.
28(2): 83-86

A. 2014: Serum ferritin and top-up
mia attending a University Teaching
[ of Health Sciences; 14(2):

wa RA, Bisiriyu L
ith sickle cell anae
Nigeria. Nigerian Journa

Akinola NO, Bolarin
transfusions in adults w
Hospital in Southwestern,
28-32.

Substance abuse in sickle cell disease:
" Seientific Conference/AGM of the
HBT) supported
(ISTH), October

Akinola NO, Ugalahi TO, Mapayi BM.
A need for action. Presented at the 42
Nigerian Society for Haematology and Blood Transfusion (NS
by the International Society on Thrombosis and Haemostasis

11-13,2016. Lagos, Nigeria. Abstract.

Akenzua A, Akinyanju 0, Kulozik A, Whi
Nigeria: A comparison bet

1994: Sickle cell anaemia in
Afr J Med Med Sci; 23 101- 107

tehead S, Morris J, Serjeant BE et al.
ween Benin and Lagos.

Whyte CO. 2005: Clinical
in Sickle Cell Anaemia.
{ssue 4, 200-205,

ye E, Lesi FEA,
cajan {C iklavit®)
Volume 51,

Akinsulie AO, Akanmu SO, Temi
Evaluation of Extract of Cajanus
of Tropical Pediatrics,

Jowrnal
0.1093/tropej/fmh097

https://doi.org/1
Akinyanju OO. 1989 A profile of sickle cell disease in Nigeria. Ann N Y Acad
Sci; 23: 126- 136.

ighe Al Ibidapo MO. 2005: Outcome of holistic care in
sickle cell anaemia. Clin Lab Haematol;27:19589.

Akinyanju 00, Ota
Nigerian patients with

Aliyu ZY, Gordeuk V, Sachdev V, Babadoko A, Mamman Al, Akpanpe P, ef
], 2008: Prevalence and tisk factors for pulmonary artery systolic hypertension
among sickle cell disease patients in Nigeria. Am J Hematol; R3(6):485-490.
with Sickle Cell Trait

Aloko SO, Akinola NO, Oyekunle AA. 2018. Nigerians
lation than those with

(Hb AS) have more Haematopoietic Stem Cells in Circu
Hb AA. Nigerian Journal ofHaemtology; 1(2): 11-17

64

Amadi VN, Ba
, ogun MO, Aki
O, et al. 2017- - Akinola NO, Ad
: Pulmonary Hypertension incljfglc:hRA. Aki
§ with

Vascilar X ntomj
ar Health and Risk Managemenr, 13- 153 o omude AQ, Ajayi
, 13:153-160

Sickle Cel} Anemia

Aneke IC, Ad
Akinola NO :{ggl;ezg.o, Oyekunle AA, Osho PO S )
- 2014: Haematological and clin’ic;;nusI o
profi

cell disease pati :
- patients v R
Medicine: 26:83.93 vith and without chronic kiduey dise
as

IA., Okocha EC,
€ 1n Nigerian sirckle

Aneke JC, Ade
. > goke AQ, O
Akinola NO, ¢ » Oyekunle AA, O
. et al. 2014: » Osho PO, Sanusi A4
: » Okocha EC

sickle-cell dicase Degrees of kidney dj
. Med. Princ. py ney disease in Nigeri
- Pract.; Doi: 10.1159/00 18erian adults wi
. 0367029 vith

Aneke JC, O
» Oyekunle AA
al. 2015:- - , Adegok -
o 2015 o ity of e CRDER oot
ale in N . - ! u
Haematology: 40:18;??;1(;"5 with sickl

oA é?kocha EC, Akinola N, ¢¢
e for etermination of glomeruylar
sease. Egvptian Journal of

Arewa OP, Aki
> Kinola NO
Evaluation of » Salawu L. 2
4 ; . 2009: B .
Journal of Medi. 6.2 Transfusions at a Tertia HIOOd' Transfusion Reactions;
tetne and Medical Sciences- }81'}'14301551%1 in Nigeria. Afyic ;
=Y, I8! - 8 .

Arewa OP, Aki
; . Akinola NO ,
experience with 20 cases f 2009: -
Sciences; 9(4): 290-293 rom a te

A
rogundade FA, Sanusi AA, Hassan MO, Sal
, Salawu L

A. 2011. An Appraj
iy ppraisal of Kid :
with Sickle Cell Disease. Neplur'l;z}fl g[ly: ﬂlljncnon and
- Fract.,

» Durosinmi MA i

: r , Akins
. its Risk Factors in Paliez
; 118: ¢225.¢231

I’ AA Ogun t()la SO OInOt '
] ) AdeI‘Iahl“a” E

' : 0so B.
R A 2“14 Beneflts and ha e [~ New

Service j
2014 © 204 Resource-Constrained Setting  Cli
Periodicals, il Inz

h![“S.//WWVL. €s5earc lgalellet/[gll) 1 O l 4;9]!
resea ] A ICaﬁ n/z 23
-

Armiya’u AY, Garba BI, Haliru

inayY . DA. 2
oung Sickle Cell Anaemia 016 Intravenous Pentazocine dependence

) P - 1
at)ent.. CaSC RepOl’l C(IJ‘(.’ RC” lnf 3 5'1-
AWOVII a OA Balo gunn yt C c S(:l e. g
guﬂ IO, O OowW0o AA- OO : Ph (8] heml al
nk ) 7 eenine

and in vitro bioactivi
: tivity of Cni
Medicinal P, nidoscolus aconitifoli harbi
{ ants Research Vol. 1(3): 063-065 s (Euphorbiaceae) Journal of

65

€. Orie
Orient Jowrnagy of



Bolarinwa RA, Akinola NO, Aboderin OA, Durosinmi MA. 2010: The Role of
Malaria in the Vaso-occlusive Crisis of Patients with Sickle Cell Disease.
Journal of Medicine and Medical Sciences; 1(9): 407-411

Akinola NO. 2012:
rt of prevatence,
3:171-175

Bolarinwa RA, Akinlade KS, Kuti MAQ, Olawale QO,
Renal disease in adult Nigerians with sickle cell anemia: A repo
clinical features and risk factors. Renal Data from Asia-Africa; 2

003: Pulmonary hypertension in sickle ccll

Castro O, Hoque M, Brown BD. 2
(4):1257-1261.

disease. Cardiac catheterization results and survival. Blood.; 101

Dover GJ, Barton FB, Eckert SV, ef al.

Charache S, Terrin ML, Moore RD,
in sickle cell

1995: Effects of hydroxyurea on the frequency of painful crises
anaemia. N. Engl. J. Med., 332; 1317-22.

cal Wards of a

dicine;

Chijioke A, Kolo PM. 2009: Mortality Pattern at the Adult Medi
Tertiary Hospital in Sub-Saharan Africa. International Journal of Me

a(1): 27-31

CM. 2015: Antisickling Studies on Three Nigerian Medical

Cyril-Olutayo
U, lle-Ife, December 2015.

Plants. Thesis for the degree of PhD at OA

ahunsi JM. 2017: The mechanism of
f the leaf extract of Cnidoscolus
presented  at SCDAA

Cyril-Olutayo CM, Akinola NO, Agbed
action of the antisickling properties o
Aconitifolius  (MILL.) L.M. JONHST Abstract
Convention, Atlanta Georgia, October, 2017.

0. 2018. Studies on the

Cyril-Olutayo CM, Agbedahunsi JM, and Akinola N
on Hb SS blood. Journal

effect of a nutritious vegetable, Telfairia occidentalis,
of Traditional and Complementary Medicine;
https://doi.org/10.1016/j jteme.2017.08.0 13

dahunsi M. and Akinola NO. 2018. The Mechanism
ra leaf extract used in managing sickle cell patients
erian Journal of Pharmaceutical Research 14(1): 69-

Cyril-Olutayo CM, Agbe
of action of Moringa oleife
in South West Nigeria. Nig

79.

h, Non-Communicable Disease Control Programi,
alth, National Guideline for the Control and
der. Federal Ministry of Health; 2014 pp 1-61

Department of Public Healt
Abuja; Federal Ministry of He
Management of Sickle Cell Disor

Diaku-Akinwumi IN, Abubakar SB, Adegoke SA, Adcleke S, Adewoye O,
Adeyemo T, ... Akinola NO et al. 2016: Blood transtusion services for
patients ~ with  sickle cell  disease in  Nigeria.  Int Health;

doi: 10.1093/inthealth/ihw01410f6 International Health

66

B‘\ost}r:m}; /Z\O, Balogun TM, Adeyeye OO, Daniel FA |
pat,i emsa _f 014:. Prevalepce of pulmonary hypertemio,
ol a tertiary hospital in Nigeria. Niger Med./- Sr;

- |
Akmgla RA, Josephi‘ne
in Sickle cell anaemia
(2):161~165 !
|
1
: M, Thein SL.
g iron over]oad\‘in
\

Drasar E, Vasavda N i
’ ., lgbineweka N
2012: ” z » Awogbade
dutee \f'?;”s?cggm?[ zpd total units transfused for ag:e;:]i:nan
ceil aisease. BrJ Hemarol:. 157: 6
2 157: 645-647.

Dli ()l . i i € View 200; 9-
sC I MC Slele Ce“ dlseaS . Pedl'atll-CS iu I{e i ; 28 25 2 |
| - 3 . 68 ‘
DLI[‘OSlnnli MA, Odeblyl AI. £ \ded"a L L Ak"lOIa O, P4 \dEg()II() (= l )~E
' |
()kullade M 9 . . n > N 1 ‘ 5
A. 1 95 ACCeptabl]lty ()f I le“atal DiagnOSiS Of Slck{e ( :¢‘\
ll

An &
acmia (SCA) b Iemale Patle“ts and Ialeuts Of SCll Iatlents in

Social Science and Medicine, 41: 433-436 Nigerja.
\

Durosinmi MA, Odebivi i |
s vt Al, Akinol
MA, et al. 1997: Acceptibil -
a Sample of the Nigerian Po

sciences, 26; 55-58

O, Adediran 1A, Ake |
; » 4 » Akenova Y \
ltylof Prenatalh Diagnosis of Sickle Celt A;xgr{ruﬁna(\de
pulation. African Journal of Medicine and metz'cb‘:z};

\

|
stud i |
y of the erythrocytes in a case of severe anemia Wi\th

haped red blood corpuscles. Arch. Intern. Med.- 20: 586 |

Emmel VE. 1917: A
elongated and sickle s

Federal Mini
ral Ministry of Health (FMOH). 2014: Nigeria National Guidelin

|
Control and Management of Sickie Cell Discase e for the
. |

Field JJ, Nat : i ‘
athan DG. 2014: Advances in sickle cell therapies in the hydroxyuré‘a
\

era. Mol Med.; 20 (Suppl 1):537-42.

|
|

anism of sickle cell resistance to malaria‘z.
|

|
|

Galadanci i

Hangaa;m N, AV;’:;::)IlaBI{I,OBaloglug TM, Ogunrinde GO, Akinsulie A Hasaﬁ\
aF, ... Ak , et al. 2013: Current si i , ¢

practices in Nigeria. /nf Health,; doi: 10.] 093‘/3/;11;251!2/(;210;;63% ma”ageme“it

|
|

Gladwi .
in MT, Schechter AN, Ognibene FP, Coles WA, Reiter CD, Schenke

WH, er al. 2003: Diver itri

7 - VU gent nitric oxide bioavailabilitv i

sickle cell disease. Circulation; 10;)3;{62213;‘;?ablmy Hl mea and women Wit
w

Friedman MJ. 1978: E 1
. : Erythroc
Proc Natl Acad Sci USA 3 75:};t9m9:1n b

Gladwi .
in MT, Sachdev V, Jison ML, Shizukuda Y, Plehn JF, Minter K, et ai‘,

2004: Pulmonary h : ;
. Y hypertensio : . . .

cel discase, N £l eds 35008608, T M sckic
: |

67



Hahn EV and Gillespie EB. 1927: Sickle cell anemia: Report of a case greatly
improved by splenectomy; Experimental study of sickle cell formation. Arch.

Intern. Med., 39: 223.
Huck JG. 1923: Sickle cell anemia. Bull. Johns Hpk Hosp.. 34: 335

Pentazocine abuse in

Iheanacho OE, Ezenwenyi IP, Enosolease ME. 2015:
igeria: A chronic

sickle cell disease patients seen at a tertiary hospital in N
Menace. /nternational journal of Tropical Disease & Health:, 9(1) pgs 1-8.
1957: Gene mutations in human haemoglobins: The chemical

Ingram VM.
Nature; 180: 326.

difference between normal and sickle cell haemoglobin.

Johnson FL, Look AT, Gockerman J, Ruggiero MR, Dalla-Pozza L, Billings FT.
1984: 3rd. Bone-marrow transplantation in a patient with sickle-cell anemia. N

Engl J Med.; 311(12):780-3.

Kadiri S. 2006: Chronic kidney disease: Sickle cell nephropathy as a likely
cause. Annals of Ibadan Postgraduate Med; 4 (7): Editorial.

Kato GJ, Gladwin MT, Steinberg MH. 2007 Deconstructing sickle cell disease:
reappraisal of the role of hemolysis in the development of clinical

subphenotypes. Blood Reviews; 21:37—47.

Klings ES, Machado RF, Barst RJ, Morris CR, Mubarak KK, Gordeuk VR, ef
al. 2014: An official American Thoracic Society clinical practice guideline:
diagnosis, risk stratification, and management of pulmonary hypertension of
sickle cell disease. Ant J Respir Crit Care Med 189: 727-740,.

Kotila TR, Busari OE, Makanjuola V, Eyelade OR. 2015: Addiction or
ients: time to decide - a case series.

pseudoaddiction in sickle cell disease paty
Ann Ibd. Pg. Med. Vol.13, No.1 44-47 -

Kurnit DM. 1979: Evolution of sickle variant gene. Lancet; 1:104.

Mabayoje V.O; Adeyemo M.A; Akinola NO. 2015: Case Review: Drug
Addiction In Sickle Cell Disease, A Possible Ongoing Challenge in the

Management of Pain? Journal of Global Biosciences; 4: 2021-2025

s J, Gil E, Baez A, Suarez M, ef al.
isms in VCAM1 and CD44 on CD34+
f granulocyte colony-stimulating

Martin-Antonio B, Carmona M, Falante
2011: Impact of constitutional polymorph
cell collection yield after administration 0
factor to healthy donors. Haematologica, 96 (01), 102-109.

Mason VR. 1922: Sickle cell anemia. J. Am. Med. Assoc. 79; 1318-20.

68

il

lHa ', O ama Y s \4» mnter .], Wl”lams S a“man M 1 4 I a
(o4 L] ’ lngh l S € [ 0
N . l:

CD34" cell collection effici
_ iciency does not correl i
haematocrit. Bone Marrow Transplant. 28(6): 597%2?0;&'1& fhe pre-tevkapheresis

I;/Iosa_ku SK, Oyekunle AA, Aneke JC, Bola
dQlS. Avascular necrosis significantly im
isease. Jowrnal of Clinical Sciences:

9587.160768

rinwa RA, Osho PO, Aki

! > PO, noia NO,
pairs quality of life in sickle cgl
12(1): 41-47 Doi: 10.4103/1595.

Muldoon MF, Bar:
R ger SD, Flory JD, Manuck :
measurements measuring? M./ 316:5425; P 1998 Wha

tare quality of life

Nwegbu M S

NO, ef al, %1%‘}?}{?’ Nwankwo BB, Okeke CC, Edet-Offong U, Aki

(Sickles C:AN TM)‘ inrgclfeue?ﬁry fvaslqatlon of a Point-of-Care Testin,g De[\l/(i):a
. ! ing for Sickle Cell Disease. H. : ¢

41(2): 77-82. doi: 10.1080/03630269.2017.1329151??-:e§ubeznclﬁg7l?s;ni§ 17 Mer,

Neel IV, Wells IG, Itan

A s o HA. : ili i
abnormal haemoglobin o il Siffer
Investigation; 30: 1120,

. : ence in the proportion
present in sickle-cell trait. Journal oj‘P Clinicgf

. .
(lla 15 eCl[()Cal dl()g] apth ObSel VatIOIIS m atlentS Wlth Slele Cell

U uanﬂﬁcatl()ll Of haelnoglobnl F art ld ]lae]ll()gl()lml AZ
and COH‘elatIOIl Wlth CllIllCﬂI SEVeIity Of Slele Cen anaemnua. A d]SSeI tatlon

presented to the National Poster ;
aduat o
Faculty of Pathology (Haematologgy; No‘e, 2%'11’3;1)1031 College of Nigeria, Lagos,

‘ N s er S > : i 1
- i .; : . .’ V‘V e]IS IC. 1949. Sle]e CCH anemua; A l“olecu}al

P ..
asvol G, Weatherall DJ, Wilson RIM. 1978: Cellular mechanism for the

protective effect of h i ; .
701- 703, emoglobin S against P. Jalciparum malaria. Nature; 274:

Pemmbeti A 2012' ]I ieti l l) on A((essed a
il A . . ematOpOIGIIC Stem C H i

Phuong-Thu TP, Phu .
o ong-Chi TP, Alan HW, Susi :
abnormalities in sickle cell disease. Kidney Int: 57:71~8USle QL. 2000 Renal

Platt i <, Mi

1994:O§;)§;;mb}lla.DJ, Rosse WE, Milner PF, Castro O, Steinberg MH, ez al.

e ty in sickle cell disease. Life expectancy and risk factors for early
- N Engl J Med.; 330(23): 1639-1644,

69



Powars DR, Elliot-Mills DD, Chan L, Hisi AL, Opas LM, Johnson C. 1991:
Chronic renal failure in sickle cell disease: Risk factors, clinical course and
mortality. Ann Intern Med; 115: 614-20.

Serjeant GR, Serjeant BE. Sickle Cell Disease 3~ ed. Oxford University Press
2001.

Shen SC, Fleming EM, Castle WB. 1949: Studies on the destruction of red cells:
irreversibly erythrocytes: their experimental production in vitro. Blood; 4: 498-
504

Skorecki K, Green J, Brenner BM. 2005: Chronic renal failure; In: Harrison’s
Principles of Internal Medicine 16w ed. Kasper DL, Fauci AS, Longo DL,
Braunwald E, Hauser SL, Jameson JL. McGraw-Hill Inc.; 1653-63.

Soloman E, Bodmer WF. Evolution of sickle variant gene. Lancet. 1979; 1: 923,

Stuart J, Stone PCW, Akinola NO, Gallimore JR, Pepys MB. 1994: Monitoring
the Acute Phase Response to Vaso-Occlusive Crisis in Sickle Cell Disease.
Journal of Clinical Pathology, 47: 166-169

Uche Cl, Akinola NO. 2017: Correlates of steady state lipid profile and
anthropometric parameters in adult sickle cell anaemia patients in South-West
Nigeria. /OSR Journal of Dental and Medical Sciences; Volume 16 (2) Ver. I:
92-97 (www.iosrjournals.org DOI: 10.9790/0853-1602017681).

Uche CL, Akinola NO, Durosinmi MA. 2017: Haematological and Clinical
Assessment of Steady State Homozygous Hb S and Homozygous Hb A. /OSR
Journal of Dental and Medical Sciences; Volume 16, (2) Ver. lIl: 117-122
(www.iosrjournals.org DOI: 10.9790/0853-160203117122)

Vermylen C, Comu G, Ferster A, Ninane J, Sariban E. 1993: Bone marrow
transplantation in sickle cell disease: thé Belgian experience. Bone Marrow
Transplant.;12 (Suppl 1):116-7

Walker BR, Alexander F, Birdsall TR, Warren RL. 1971: Glomerular lesions in
sickle cell nephropathy. JAMA; 215(3): 437-40.

Walters MC, Patience M, Leisenring W, Eckman JR, Scott JP, Mentzer WC, et
al. 1996: Bone marrow transplantation for sickle cell disease. N Engl J Med.;
335(6):369-76.

L 1 \w)\““o
(!u 15 1

nL“i"\

70





