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ABSTRACT
Introduction

Sickle cell disease (SCD) is a genetic blood disorder and major public health problem.
The haemoglobin polymerizes at low oxygen and pH resulting in a sickled shape of the
red cell causing a frequent painful vaso-occlusion crisis, anaemia, acute chest syndrome
and organ damage. Hydroxyurea induces the production of haemoglobin F which
inhibit sickling of red blood cell hence preventing these painful episodes with its
associated complications. However, in Ghana, since the introduction of hydroxyurea,

its effect on sickle cell patients have not been evaluated. Thus, this resaerch aims to

investigate eters of adult sickle

y was conducted on
ol, kobocollect was
used to cc linical history and
haematolog ome include changes
in six haeme nths before and after
hydroxyurez -20mg/kg/day. Data
analysis was lous variables such as

age, Hb, HbF, ! clet d.retic ount were summarized

are-testwas used.t

EGR| PROG

and clinical parameters and the associ.

etween-clifiical manifestation and dosage.
Paired t test was used to compare differences in means of continuous variables to

determine changes in haematological parameters before and after hydroxyurea therapy.
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Differences in proportions was estimated using z test of proportion. A significance

level of 5% was adopted.

Results: There was a significant increase in haemoglobin (Hb) and mean corpuscular
volume (MCV) at 6 months from 8.40+1.52 to 9.1141.55 and 85.38+9.96 to 94.36+
11.87 respectively. Only Hb increased significantly at 12 months. A significant
reduction was observed in white cell count (WBC), platelet count at the 6 month, but
was not significant at the 12" month. An increase of 1.56% HbF was observed in one
patient (7.4% to 8.96%). HU significantly reduced the frequency of vaso-occlusive
crisis (65.4% to 19.6%, p<0.001) and hospitalization (36.5% to 9.6%, p< 0.001).

Reduction in.bleod. transfusion % % )5) an ute chest syndrome

(3.9% to1% HU on 10mg, 15mg

and 20mg/k e crisis, acute chest

syndrome, b

Conclusion droxyurea res d in & 1al reduction 1 BC, PLT and RET
and increasg ed the frequency of
vaso-occlus Ute st s ic, 8 | and hospitalization.

There was 1 clinical parameters.

yurea is effective and
cell patients should be
L

should educate and
nducted.bn the dosages

of HU and clinical outcomes" among adult sickle cell p. patlents in Ghana.

Vi
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CHAPTER ONE

INTRODUCTION

1.1 Background to the Study

Globally, sickle cell disease (SCD) is a major public health problem (United Nations
General Assembly,2009). In Africa, the burden of sickle cell is very high with about
200,000 children born annually with the disease (Diallo & Tchernia, 2002; Olowoyeye
& Okwundu, 2020). In Ghana, it is estimated that 2% of newborns have sickle cell

disease and about 25% to 30% are carriers (Edwin et al., 2011). Sickle cell disease

(SCD) is o he world (Modell &

Darlison, 20

Sickle cell ¢ 0zygous mutation of

the B-chain © n mutation present in

heterozygo 1clude Hb SC, sickle

beta-plus-th a (HbS/B%)(Manwani

et al., 2014 molecule in the red

and pH.

Sickle cell d 1sive crisis, anaemia,

jaundic ness” 2013). st syndrome,

stroke are some of the
|

el

avascuilar ip neg leg ulcers, renal daage, retinop
L . : p " "“ I T —-l"_‘ a : ‘ |
complications thatrgergﬁm(ﬁﬂmwg&

physical and psychosocial challenges to sickle cell patients (Pecker et al., 2019).

complications result in

Individuals with frequent painful crises tend to develop poor quality of life (Luzinete

et al., 2018).
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To reduce the severity and frequent pain episodes of people living with sickle cell,
modifying drugs have become an urgent need. Through various research, hydroxyurea
emerged as an effective disease-modifying therapy for sickle cell patients. The drug has

been used for over 30 years in developed countries (Yawn et al., 2014).

In 1998, hydroxyurea was approved to treat adult sickle cell patients in the USA (Okam
et al., 2014). Hydroxyurea enhances the production of haemoglobin F (Hb F) in the
blood by inhibiting the intracellular haemoglobin S (HbS) polymerization, blocking
sickling within erythrocytes and preventing vaso-occlusive crises and other
complications. Most research studies have reported on the effectiveness of hydroxyurea

(Lanzkron e ical improvement in

haemoglobi ular volume (MCV)

and a reduct e counts (Adewoyin
etal., 2017) on with reduction in
vaso-occlusio aquency yital 2 ansfusion, and acute

chest syndrc

The effect children. Dosage is

mostly co imum tolerated dose

in the response to

ning an MTD of 30-

Hydroi(yurea h

. ¥

sed d among childr children since tifew SCDI adults started

J —
using it in 2015. It'::e(!;me wﬂi‘el?lagpvsﬁgihaFocd'and Drug Authority gave

marketing authorization to Norvatis to supply free hydroxyurea for a year in October

2018. Since 2019, the adult Sickle Cell Clinic at the Korle-bu Teaching Hospital and
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other clinics scattered across the country such as Police Hospital, Greater Accra
Regional Hospital, Cape Coast Teaching Hospital, Komfo Anokye Teaching Hospital,
and Ho Teaching Hospital among others have prescribed hydroxyurea routinely to

sickle cell patients.

Despite the proven benefits of hydroxyurea among patients living with sickle cell
disease, little is known about its effect on haematological and clinical parameters
among adult sickle cell disease patients in Ghana. Therefore this retrospective study of
patient’s clinical records was designed to investigate the changes in haematological and
clinical parameters associated with hydroxyurea use in adults living with SCD. This

study also seeks to investigate the dosage at is associated with elinical manifestations

in sickle cel

1.2 Proble

Sickle cell d lity. Hydroxyurea is

an effective erity and frequency

of vaso-occ ndition in developed
countries (C rea usage is low due
to lack of ac igh cost (John et al.,
2020; Powe ATe 20 errelliet 3 | dult patients present

with frequent des, 2 i di an damage resulting in

i IS y.resulting in early.m are, 2019). The clinical
T NTEGRI PROCEDAMUS T
events associated with drug usage 1s 1m undcrstanalng therapeutic success or

failure as well as helping prevent adverse drug reactions. By determining, the clinically

relevant haematological parameters associated with hydroxyurea usage can help
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identify dose-dependent adverse drug reaction. Also these changes in haematological
and clinical parameters are necessary in the effective management of sickle cell patients
and also provides evidence of potential benefits for patients on hydroxyurea. Also in
Ghana, there is little evidence on the changes in the haematological and clinical
parameters of adult sickle patients on hydroxyurea. Due to population and genetic
differences in the human race, it is therefore important to investigate these parameters

of sickle cell patients being managed on hydroxyurea.

1.3 Conceptual Framework

Demographic Factors Haematological factors
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Fig 1. A conceptual framework of changes in haematological and clinical

parameters of sickle cell patients on hydroxyurea.

1.3.1 Conceptual Framework Narrative of this Study.

This conceptual framework is based on evidence from literature. The various studies
outlined the knowledge on the efficacy and effectiveness of hydroxyurea. They
highlights the production of HbF in hydroxyurea. They describe factors associated with
the usage of hydroxyurea. These factors are demographics, haematological factors,

clinical factors and dosage Hydroxyurea use and effect depend on age, genotype,

causing an i

reticulocyte
intracellula ners within sickle J ases red blood cell
adhesion to odilator nitric oxide.
These chang ameters resulting in
the decrease sfusion, acute chest
s given based on the

age and we the “Thi seeks to ident association with the

oiven 1s able to affect

S

like hydroxyurea to improve

INTEGRI PROGEDAMU

Adult sickle cell patients nee
their quality of life. The results from this study, will serve as evidence of the benefits

of the drug and will be used to educate patients. This will alleviate the fear in most
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patients who may feel skeptical of about a new drug. These haematological parameters
are markers used to monitor the safety of the drug. Also it will also provide clinicians
with in-dept knowledge to effectively manage SCD patients on hydroxyurea. The
outcome of the study would provide evidence and add to the existing literature on adult

patients managed on hydroxyurea in Ghana.

1.5 Research Questions

1. Is there any change in the haematological parameter(s) of sickle cell patients

2. Is th ange in } alleven g sickle cell patients

and clinical events?

To investiga n cli 1 hac eters associated with

Reticulocyte con

INTEEH PSR

acute chest syndr-onié,blf)odﬂm aﬁi_hz)lspitalization) before and after

hydroxyurea treatment.
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3. To determine the association between four clinical manifestations and dosage

of hydroxyurea intake among sickle cell patients.
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CHAPTER 2

LITERATURE REVIEW

2.1 Pathophysiology of Sickle Cell Disease

Sickle cell disease (SCD) is one of the most common haemoglobinopathies in the
world. Sickle-cell disease is a genetic blood disorder with a homozygous mutation of
the B-chain of haemoglobin causing HbSS. A compound of heterozygous mutation with
a copy of HbS and an abnormal haemoglobin allele is also formed. Heterozygous
groups include sickle-haemoglobin C disease (HbSC), sickle beta-plus-thalassaemia

(HbS/B+) a al., 2014). This is a

resultant of ‘ ‘ ule i lood cell undergoing
polymerizat ( y.ge | . ‘ 4 cave disc-like shape
of the red ¢ i gel, resulting in the
sickle red blood cell. Sickled re . onstant haemolysis due
to their frag | in_an; 1. Lhe ina ckled RBC to return
to its biconc

lability results in the

occlusion of

Globally, the ich iscas 0, with approximately

300,000 , and United

Kingdj,)m are le cell pqpulatlon The
—— TEG f'ﬁ& EDAMUS '—

burden of sickle cell dlsease is. h1g over 75% found in Sub-Saharan Africa.

(World Health Organization, 2006, Diallo & Tehernia, 2002). Haemoglobin SS(Hb SS)

is the most common form of sickle cell disease which account for 70% of all the
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mutations (Modell & Darlison, 2008). The HbS is mostly common in Sub-Saharan
Africa where malaria is common, while both HbC and B-thalassemia is limited to parts
of West Africa and North Africa. In these Tropical settings where malaria is common,
the malaria parasite are able to thrive better in the Hb SS than the sickle cell trait (AS).
This makes the trait a protective effect against malaria. From the Ghanaian population,
studies indicate a carrier rate (those with a single S, example AS) of 25%-30% whereas

2% of newborns have sickle cell anaemia (Edwin et al., 2011).

2.3 Consequences of Sickle Cell Haemoglobin

The sickle red blood cells result in numerous clinical manifestations such as anaemia,

fever, chest/join in, abdoim in ain  crisis, jaundice and shortness of breath

(Wankhade osis, leg ulcers, renal

damage, ret ssociated with SCD.
These comy enges in sickle cell
patients. The aso-occlusive crisis

resulting in ality.

Vaso-occlus byur hours and needs

medical atte at results in frequent
hospitalizati hemic tissue injury.

This is due t

impedi esult, 1 L organ and tissue are
deprivf: apply leading to damage over timeswith: lifetong complications.

The pa;i‘ﬁ' experi n(jé‘d irm_pp WEE l

|
d chronic. The extent of

chronic pain is measured by how often it occurs within a given period and is measured
by the frequency of pain episodes within a given year. The most common location of
vaso-occlusive pain is the abdomen, chest, back, hip, waist, arm, and neck (Darbari et

9
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al., 2020). Some factors that trigger vaso-occlusion episodes are extreme temperature,

stress, infection, dehydration and menstrual cycle changes.

2.4 Supportive Treatment of Sickle Cell

Most of the treatment offered to the patients are supportive and does not actually
change the pathophysiology of the disease. Sickle cell disease is been managed with
analgesics, daily folic acid intake, blood transfusion and intake of penicillin to fight
infections among children. Folic acid prevents deficiencies associated with chronically
elevated erythropoiesis within the bone marrow. Patients are transfused to prevent
stroke, acute chest syndrome and aplastic crisis. This aims at reducing the concentration

of HbS to ioned to hydrate by

frequent wa - Th: CTisi sing plasma volume
and reducin Lvi ‘ ity bei taken daily. Patients
are caution 7 ¢ that modifies the
pathophysiolog

droxyurea was found

and proven

2.5 Hydra

Hydroxyure -modifying drug for

sickle cell ar 14). In many studies,
hydroxyurea 1 fological parameters of
sickle ot aso-occlusive
crisis, _Lcute ch ‘t omg, transfus10ns and i Charache et al., 1995;

~— N INTEG )

Wang et al., 2011). Hydroxyurea E&%}/l\&l-ﬁn both adults and children with

sickle cell disease (Steinberg et al., 2010; Voskaridou et al., 2010).

10
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The clinical benefit of hydroxyurea is associated with haematological benefits. It
improves haemoglobin level, mean cell volume, and HbF levels, while reducing white
blood count (especially neutrophils), absolute reticulocyte count, and platelet count.

In Ghana, hydroxyurea have been used by some children for the past 7years while a
few adult have been on it since 2017. However, the FDA granted marketing
authorization to Novartis hydroxyurea in October 2018. A year later in November 6,
2019, through partnership to improve the diagnose and treatment of sickle cell disease
in Ghana, a Memorandum of Understanding (MOU) was signed among the Ministry of
Health, Ghana Health Service, the Sickle Cell Foundation and Novartis.

Under this MOU, 11 treatment centers were to be set up in all the regional capitals to

ers, Komfo Anokye
nal Hospital, Police
Hospital, K

and Pediatric clinic,

have been

2.5.1 Mec

Hydroxyure noglobin F level; it
increases y- yene expressio NG /ay from the B-globin
foetal haemoglobin.
This drug 1cchanisms such as
myelosuppressiv
main 1St that. results in

WTEGHTPRER

more HbF. Erythrocyte with more HbF are larger, ‘that is have larger mean cell volume

production of r

and more deformable (McGann & Ware, 2015). The drug by inhibiting DNA synthesis

11
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for about six hours after intake slows red blood cell, as the drug wears off the red blood

cell production accelerates and ends up making more Hb F.

Myelosuppressive effect of hydroxyurea is an important indicator of the reduction of
symptoms of the disease condition. It reduces the production of neutrophils,
reticulocytes, platelet count and lowering white cell count (WBC). Elevated white cell
and platelet count results in chronic inflammation and associated with disease
morbidity and mortality hence its reduction is of great benefit. Neutrophilia is known
to cause severe disease (Platt et al., 1994). Neutrophils and reticulocytes promote vaso-
occlusion thus hydroxyurea lowers their absolute numbers and reduces surface

expression o enefit is the increased

levels of nit ular dilation, induce

HbF and ha

2.5.2 Doss

Determining The optimal dose is

a stable dai e neutrophil count in
the target re his optimal level of
hydroxyurez tory improvement at
a maximum c. Maxir teg A ieved when marrow
suppression

reticulog

Hydroxyurea iﬁadministered once daily. The nended ilnitial dose of
.11-_4 : J‘ ‘¥'u______.-ﬂ'l— ‘ R
hydroxyurea in sick{éi CEEE!E& Em g%ﬁeg day (Wong et al, 2014).

Dose escalation is recommended at 2.5 to Smg/kg every 4 weeks to 6 months (average

8 weeks), till the maximum tolerable dose is achieved. Patients are simultaneously

monitored for clinical and haematological responses. Before and during treatment, liver

12
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and renal function tests should be conducted every 4 to 8 weeks to assess for organ
toxicities. Mostly, haemoglobin and mean corpuscular volume significantly increase at
maximum tolerated dose in sickle cell patients. From most studies conducted, there is
variability in the maximum tolerated dose and the HbF percentage which is an indicator
of laboratory benefits (McGann & Ware, 2011,). Some patients can accept a high
maximum dose level of 35 mg/kg/day before reaching myelosuppression, whereas
others can only acecpt a dose of 15 mg/kg/day. Similarly, some patients can have more
than 40% HDF levels, whereas others are not able to reach 20%. These can be attributed
to differences in individual pharmacokinetics pharmacodynamics and

pharmacogenomics. This differences contribute to variation of dosing and response to

5. Most studies have
volving abdominal
pain, vomiti are documented side
effects. Leuc ies observed in most
studies. Ne toxicity, which is
transient a ~ ‘ . pressive effect of

hydroxyurea ith dose adjustment.

254 C

HbF was supp be performed prior to initiation oxyurea Itherapy and at

..‘1-_4 : ‘ ‘¥'u_ e ‘ R
least once after t eggyrﬁﬁnﬂiﬁmwgeﬂnable to bear the cost of

GHc 110 to perform the test. Only one person was able to perform a pre and post test

for HDbF. This was also experienced in a previous study whereby only two patients

13
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carried out the test prior to treatment. Reasons given was haemoglobin F assay not been
more accessible and affordable (Adewoyin et al., 2017).
The cost of laboratory investigations needed to be done for a patient to enroll on
hydroxyurea averagely cost GHc 500, while the medication cost GHC 2.5 per capsule.

Majority of patients are unable to bear this cost.

2.6 Haematological Parameters of SCD patients on hydroxyurea

The haematological effects of hydroxyurea are essential for clinical benefits. These
parameters are used for dose escalation to maximum tolerated dose as well as to monitor
adherence of the medication.It has been found that hydroxyurea increases the level of

HbF, total es white blood cell ,

platelet and

2.6.1 Hae

tein molecule which

transport ox e lungs. Normal red

In sickle cel > the ger on ‘ ! A ape of the blood cell
to half moo e \pe resu t 7 ecoming sticky, rigid
and obstruct i - ; Si y broken down, lives

for a maximum ysis resulting in chronic

haemo

Anaemia_gener

W PEGRT PHOGEDAMUS

on low haemoglobin levels in SCD pﬁféﬁtﬁorﬁpgrgd to non- sickle cell patients

(Akinsegun A. et al, 2012; Landry E et al, 2019 ). Low haemoglobin level poses

14



University of Ghana http://ugspace.ug.edu.gh
complications in SCD patients such as gall bladder disease, stroke, acute splenic

sequestration and acute chest syndrome which results in a lots of deaths.

However hydroxyurea is the standard treatment to ameliorate these conditions. One of
the beneficial effects of hydroxyurea is increase in heamoglobin level by extending the
life span of the red blood cell which is evidence in most studies ( Pradhan et al, 2018;
Silva-Pinto et al, 2013; Singh et al, 2010). In this research, patients were monitored to
avoid toxicity which results when Hb level falls below 20% of their baseline Hb level

and < 4.5g/dl.

In India, a study by Pradhan et al among 69 adult patients, reported an increased Hb

as seen in the third

1l patients at Paulo,
Brazil. Th ‘ 1 1told ect during and after
hydroxyures g/day. The results

indicated a bin from'8.3g/d! 0.0003)(Silva-Pinto

A study wa: d in Ttaly am adiatric of different descent
and genotyp . therapy. ¢ g + 15 years. From the
study, mean 0 al | ' ‘ om 9.2 £1.6 to 9.7 £1.5
At 7 ac ‘i level was >1.0
S¢ in | }lb_\a'as recorded in

19.0%, 218 out of 490 paticnts (Rigano-etat;2017).

15
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Findings from Singh et al, 2010 revealed an increase of Hb level from 9.15g/dL to
9.98g/dL at the end of one year. The difference was not significant (p= 0.25).This was

among 24 sickle cell anaemia patients with mean age 19.85.

2.6.2 Haemoglobin F (Hb F)

Haemoglobin F is a normal haemoglobin variant expressed by the fetus in the womb
and during the first 3months of life. HbF is compose of 2 a-globin polypeptide chains
and 2 y-globin chains. This is in the red blood cell of the fetus which carries oxygen
from the mother bloodstream to organs and tissues in the fetus. Studies report the
persistence hereditary of Hb F in the red blood cell of infants in SCD of not showing

any sympto f hydroxyurea is its

ability to in ] " ‘ isodes of sickle cell
patients, ac ce disease severity.
Sickle red 1) and non-F cells.
polymerizat cducing pncentrat e shape of the cells,
making the 1 @ ‘ ickiin the s. Some studies have
reported a s

rea ( Pradhan et al,

2018; Riga

Singh et al cc Cliv at" Jag among twenty-seven
acy and effect

of hydioxyurea ‘ 1 haemoglobin and some haem: 1 biomalI(ers.The study

e j_ P ——— = R
observed an increas':.dirllr Iﬁﬁmfﬁmwaﬂ study by Silva-Pinto et

al reported an increase in foetal haemoglobin from 2.6% to 19.8% among 37 sickle cell

patients.
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The baseline value for HbF was 19.3+6.0 and increased to 23.9+6.0, an increase of
23.8% in a study by Pradhan et al, 2018. Also findings from Rigano et a, 2017 revealed
that, a significant increase in mean fetal hemoglobin level from 9.0 +8.0 to 17.0 £10.5
(+8.0%, p <0.001) was observed with hydroxyurea intake. In another study in Nigeria,
the median and inter quartile range of hemoglobin F was 4.0% and 2.6-6.6% at baseline
and increased to 9.8% and 6.9-13.0%. Increased level of hemoglobin F from 8.0% to

26.4% was observed in a single patient (Tayo et al., 2019).

Another related prospective study was conducted in India. One- hundred and forty
sickle cell patients on HU were followed for 24 months. At the end of the study,

118(84.3%) These patients were

grouped int 14 years, consisting

of 18 males p [ consisting of 91
ales( mean age of
which was matched
for age. Hae HU were compared.
The pretest o increased to 22.5+

7.3% where 3ishwal et al.,2012).

2.6.3 Mea

A mean VO , 1 un r ‘ i q_l and measures
the anrag e red blood cell which may be ise '-  monitor certain blood

disorders. 'W'henl t#ﬁeﬁsﬁnﬂﬂ ; I Catos & sign of a

blood disorder such as anaemia or other health condition. In sickle cell disease, MCV

is used to monitor patients on hydroxyurea and to evaluate the biological action of HU
and patient adherence to treatment. This results in an increase in volume and cellular
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hydration of the red blood cell (Neves et al., 2012). The mean corpuscular volume of
the red blood cell increases within 4-6 weeks of hydroxyurea treatment which results
in clinical improvement which cause a decrease in vaso-occlusion crisis .
A study was conducted in Nigeria among 60 SCD patients with a mean dose of
10.61mg/kg at initiation. Hydroxyurea increased the mean corpuscular volume in
patients who have complied with the drug with a mean of 103.6fl compared with non-
users with 77.8fl. The mean MCV was significantly higher in consistent users, with a p
value of 0.018 (Adewoyin et al., 2017).
A one-year prospective study was conducted on 95 patients on hydroxyurea to monitor

the mean corpuscular volume values to determine if macrocytosis can be used as a

marker of co t change of the mean

value of MC ill(AG) model used

indicated th uction in the risk of

visiting the ¢

Sethy et al ¢ atients (82 males and

46 females 10 mg/kg/day was

administerec e ‘ hs ¢ yw baseline MCV of

76.20 = 8.2 value was attributed

to the preval et al, 2018).

In a study cone

hydrox@ie fol}pwe np afte onths. lin, I ,. ‘-ic showed an

1ncrea!e in MC@&& 7413.5.10 104.8 £ 15.f1.(P=0.001) 1lva—Pmto etal, 2013).
TEGRI PHUGEE}M )

2.6.4 Platelet counts.

Platelets, also known as thrombocytes, are a component of blood that functions with

clotting factors to react to bleeding from blood vessel injury. Platelet adhere to the
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injury site, aggregate with other platelet, release chemical compounds that stimulate
aggregation of other platelets to initiate a clot to stop bleeding. In sickle cell disease,
sickle blood cells interact with platelet, neutrophils, and endothelial cells to promote
vaso-occlusion, which contributes to ischemia-reperfusion injury (Zhang, Manwani &
Frenette, 2016). Hydroxyurea reduces the amount of platelet count in the circulating
system. The platelet count is monitored in order not to fall below < 50-80 x 10° /L.
Studies have identified low platelet count as a ricks factor of acute chest syndrome in
SCD patients hospitalized with VOC. This is confirmed with results of CT scan and
autopsy showing platelet aggregation as causing ACS (Anea et al, 2016; Chaturvedi S

et al, 2016).

In a 7-year significant decrease

in platelet < 150 x10°/L was

reported in ounts < 150 x10°/L

pre-hydrox

A study b from 459,000/ul to

373,000/pl onths of therapy and

lasted over t

2.6.5 Whi

These are cel ains 5. L liscase, the spleen which
filters ) of ir_lfctl ~

patlentL
crisis resulting in early ﬁortahty Leukocytosis 11s'k “factor of sickle cell disease

predicting stroke, acute chest syndrome and early death (Elmariah et al., 2014). From
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studies, neutrophil count strongly correlates with the clinical severity of sickle cell

disease (Ahmed et al., 2017).

Hydroxyurea causes a reduction of high white blood cells (WBC) by myelosuppression
and reducing ischemic damage in the microvasculature (Zhang et al, 2016; Ansari &

Gavins, 2019).

A study conducted in Brazil among 37 SCD patients reported that patients on HU
treatment presented with a significant reduction in WBC from 11,800/ul to 9,100/ul (P
< 0.0001), after three months. They observed a drop in infections rate from 1.03 to 0.5

(p=0.047), which was not stated in other studies (Silva-Pinto et al., 2013).

Among twe ur sick ients. e-year therapy on

hydroxyurez ; ou icc ] 10°L. The reduction

Hydroxyurea lowers
dy was conducted in
Tanzania to sickle cell patients.
After 3 mo ount decreased from
0.29(0.1) x 1 - 2021). Hydroxyurea

induces formatio

haemolysis, thus the reduction in absolute retlculocyte counts. A study undertaken in

Portugal reported a significant decrease in reticulocyte counts after HU therapy

(Yahouédéhou et al., 2019).
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In a case control study conducted in Brazil, treatment periods where between 7 and 72
months. The control group had an absolute reticulocyte count of 174.5 x 10%/L, while
the group on HU therapy had an absolute reticulocyte count of 74.9 x 10%/L (p = 0.0015)
(Borba et al, 2003). A study undertaken in Greece reported a decrease in reticulocyte
counts at baseline 10% to 6% at the last follow up after 12 months. This was among

131 sickle patients on hydroxyurea therapy (Voskaridou et al., 2010).
2.7 Clinical Parameters of sickle cell patients on hydroxyurea

Hydroxyurea has proven to be effective and beneficial for sickle cell patients. With
commencement of the drug, clinical improvement is noticed in the patients. Clinical

improveme blood cell counts, platelet

counts, retic Iso, the induction of

nitric oxide Ir parameters under

investigatio

2.7.1 Acu e

Acute chest -ray, associated with

chest pain, 0). When the body is

under stress Is stick together and

block the fl the second common

cause of freq ents. The factors that

predisp 18
infecti%)ns, at a ‘ onary embélism (Tawﬁc et al,

chest s.}:l-d?oTné is gﬁcgﬁﬂ:g m&%gﬁe

thrombosis,

Jarly trealtment of acute

el

and death. Most studies
have reported the incidence of ACS to be higher in children of ages 2-4 years and very
severe in adults, in which mortality rate is four times higher than in adults (Vichinsky

et al, 2000).
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The frequency of acute chest syndrome was reduced by patients on hydroxyurea
therapy. A study by Rigano et al, 2017 reported a reduction of acute chest syndrome of
29.3% (p = 0.001). Findings from another study showed the frequency of acute chest

syndrome reduced from 0.3 to 0.08 and this difference was significant.(Silva-Pinto et

al., 2013).

A study conducted in Greece among SCD 133 patients on HU and 199 on standard
treatment reported a reduction in acute chest syndrome from 6.1% to 0.8%, (p =0

.016).(Voskaridou et al., 2010).

A retrospective study was conducted with 140 patients among Caucasian Sickle Cell-

Beta-Thalas three groups based

on hydroxy HU before the last

visit were the last visit were
thirty(21%) ed sixty(43%). The
mean numbe from 0.7 to 0.23 and
1.1t0 0.32 e phenotypes HbSS,

HbS/B'tha

with a highe 0 ct

2.7.2 Vasa

urea use and better

Vaso-occlusio disease resulting in

les, bogies and certain
organs, resulting in iSchemia, oedemas—necrosis, pain and organ damage (De

Montalembert,2002). Painful crisis can be defined as severe pain lasting more than two

hours and parts of the body it affects includes chest, arm, legs, abdomen, waist, and
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back. Infants and young children may experience painful swelling of the fingers and
toes. This may be treated with analgesia and most often end in hospitalization. Vaso-
occlusion crisis also results in various organ damage which can lead to disability, poor
quality of life and early mortality (Manci et al, 2003). The pain can be acute or chronic
due to its variability in intensity, location, quality and temporal patterns (Darbari et al,
2013). Extreme temperature, dehydration, infection, changes in menstrual cycle,
alcohol, and emotional stress are the most common triggers of vaso-occlusion crisis,

which is the most common cause of frequent hospitalization and emergency visit.

Previous studies have reported the reduction of vaso-occlusive crisis by the use of

hydroxyurca. In a study, the baseline mean VOC decreasec om 3.9+1.5 to 1.4+0.6,

showing a al., 2018). Another

study report clusive crisis from a
baseline 4.1 (Sethy et al., 2018).
Similarly in a, a ber of vaso-occlusive

crisis decre et al., 2010).

The first p clinical efficacy of
Tydroxyurea ickle Cell Anaemia

(MSH). The Ade ‘1 ) 0 adults, s ents. The study was

ate of vaso-occlusion

2.7.3 E&lood

N TEGHI PROCEDAMUS |

Blood transfusion is imperative in-managing-acute and chronic complications in sickle
cell patients (Wahls, Quirolo 2009; Lee et al, 2006). Patients with chronic anaemia

with a fall below their steady state haemoglobin requires emergency transfusion to
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prevent complications which can result in early death. Heamoglobin AA blood type
which is mostly administered increases the oxygen-capacity, reduces the proportion of
HbS relative to Hb A, increases the haemoglobin level and prevent vaso-oclussion crisis
and complications. Blood transfusion can be done by simple or exchange method, with
simple transfusion been the most common method used. Contrary to these benefits,
sickle cell patients are at risk of complications of multiple transfusions namely,
alloimmunization, transfusion reactions, iron overload and infections.
Alloimmunization which is red blood cell antibody formation resulting from an
immune response against foreign RBC antigen is a major complication of chronic

transfusion. Previous studies have reported the burden of red blood cell alloantibody in

Sub-Saharar with ¢ ‘ t i n in SCD being 7.4

(Antwi Boa

Hydroxyure Of transfusion among

sickle cell d venty-eight percent of
patients (60 re HU therapy forty-
one patients d 3 to 5 transfusions
per year to dl. One patient was
transfusion- 7 : I ox of patients did not

require trans 14+1.7 and 12.9+1.2

pain and fatigue gradually diéapf)eared (Ttalia et al., 2_609).

A prospective trial was carried out in Greece by Voskaridou et al,( 2010). Hydroxyurea
was given to 133 patients whereas 199 patients were given the standard treatment. A
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significant reduction in blood transfusion was from 1.5 £+ 5.9/year before hydroxyurea

reducing to almost zero after HU treatment which was significant.

2.7.4 HOSPITALIZATION

Studies have shown that hydroxyurea reduces hospitalization and mortality in sickle
cell disease (Steinberg et al., 2010). In adult patients, the rate of hospital admissions
generally decreased after treatment with hydroxyurea. In a study among Sicilians
population, the annual number of days of hospital admissions decreased from 22.4 to
1.2 (SD, 2.3) (P< 0.001) (Rigano et al, 2001). A related study reported a reduction of
3.1 to 2.1 hospitalizations per year in 24 months (P=0.04) (Fergueon RP et al,2002). A

study was cc e behavioral therapy.

ilar among patients

1, 2003).

Carolina Medicaid
enrollees. Thi ea. Authors reported a
reduced risk /ing initiation of HU

(Candrilli et
ean hospitalization

pared with before

Voskaridou et al study

o
sickle cell patients rcpor&?i %‘agg%gg_the_rate'ﬁf'hospnahzanon at the end

of 24 months. The decrease was from 1.52+1.2 to 0.25+0.5 (p=0.0001) (Pradhan B et

al, 2018).
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Summary of Literature Review

From the review of literature, several studies have reported an increase in Hb, HbF,
MCV while platelet, white blood cell, and reticulocyte decrease with the use of
hydroxyurea. These changes resulted in a reduction in frequency of the clinical
parameters. Most of these studies were conducted in developed countries with very few
studies in Ghana. Since hydroxyurea was accepted for use in Ghana, no study has been
conducted on the changes of these parameters among adult sickle cell patients

highlighting its effective use.
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CHAPTER 3

METHODOLOGY

3.1 Study Design

The study was a retrospective cohort study with a pre and post evaluation. Designed
data extraction tool, kobocollect (Appendix 1) was used to collect demographic
characteristics, dosage, clinical and haematological parameters of sickle cell patients
aged 15 years and older. Clinical records about treatment and outcome were reviewed
on hydroxyurea from January 2018 to November 2021 at the Adult Sickle cell clinic,

ydroxyurea and 12-

months pos i al parameters were

3.2 Study

The Ghana ) was established in

1974, locate ajor referral centre
with an aver dy site. The clinic is
manned by is a day clinic with a
bed capacity of ages 13years and

00 registered

st - PROGEDAMUS |
carried out includes haematology,.chemistry, and-urinalysis tests. These tests are
performed by qualified biomedical scientist. The haematological tests are conducted

using Horiba Micros ES60 analyzer with sixteen parameters. Patients are referred to a

27



University of Ghana http://ugspace.ug.edu.gh
specialist for further management at the main Teaching Hospital. Hydroxyurea was
introduced to the clinic in 2018 after being approved by the Ghana Food and Drug

Authority.

3.3 Study Variables

The variables are divided into dependent and independent variables.

3.3.1 Dependent Variables
The dependent variables are the haematological and clinical parameters. The
haematological parameters are level in the blood (haemoglobin (HDb)), foetal

haemoglobin (HbF), white blood cell count, mean corpuscular volume (MCV), platelet

and reticulo e crisis, acute chest

syndrome,

3.3.2 Indep
These are ge of 10, 15 and

20mg/kg/da

Table 3.1 s, their operational

definition, t

le of measurement

NO Scale of
Measurement
A
1. HbF Measuring the level of foetal Continuous | Ratio
haemoglobin in the blood in (%)
2. Hb Measurement of haemoglobin Continuous | Ratio
level in the blood in (g/dl)
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WBC Measuring the total number of Continuous | Ratio
white blood cell count in the
blood (L).
MCV Mean corpuscular volume that Continuous | Ratio
measures the average size and
volume of red blood cell (fL).
Platelet count | Measurement of the average Continuous | Ratio
number of platelets in the
blood(mL)
Reticulocyte Measurement of the number of | Continuous | Ratio
count reticulocyte in the blood (%).
Clinical Parameters (Number of
times occurred).
Vaso- Frequent episodes of pain Discrete Interval
occlussive experienced by sickle cell patients
Interval
Interval
Interval

the heaviness of a person.

Ratio
Nominal
| Individual collection of genes, Nominal
! atis AA, SS, SC, Sb-thal .
Mo H = : ‘ -
* - = e | A
Dosage el L 11E PTESCY| 4 ation of __|.Continuous Ratio
a specific amount of doses.
Weight A body’s relative mass indicating | Continuous Ratio
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6. Temperature | The measure of hotness or Continuous Interval
coldness of the body expressed in
terms of Celsius.

3.4 Study Population

The study population comprised all sickle cell patients attending the adult sickle cell
clinic, Korle-Bu Teaching Hospital enrolled on hydroxyurea for at least six months,

aged 15 years and older

3.5 Inclusion Criteria

Patients living with SCD aged 15 years and older enrolled on hydroxyurea with at least

six months ydroxyurea therapy

and who ha

3.6 Exclu

Excluded f : pat “ha ords for at least six
month in th e ed we ‘ tric unit migrated to
vere enrolled on the

the adult cl

therapy befc

3.6.1

The sickle-cel 1&H\T$Eéni,(p(ﬁmm&d enﬁetf)'lrds, about 461
bl e

patients have been enrolledi on .t-he hydfoxyug:;l from January 2018-November 2021,
but base on the study duration, that is from January 2018 to 2020, 270 patients had

been enrolled hence this was obtained as the sample size. Patients who were enrolled
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on hydroxyurea from January 2021 were excluded since their 12 month would have
ended in 2022 by which time the MSc program would have ended. Also to obtain a
good power for the study, patients within the study duration who had to end their 12
month within January to November 2021 were included. Since data collection was to

end in November 2021. This explains the study duration and the sample size used.

3.6.2 Sampling Procedure

Total enumerative sampling was employed in the selection of the folders from the

records departments.

3.7 Data Collection Technique

Print out o ed from the records

department. folders by research
assistant. O from the cabinet of

folders. Dat

3.8.1 Train r and pretestin lection tools

data extraction. The

training foc the purpose of th W to se filed folders for easy

‘ s pretested among 20

sickle cell pal linical Genetics (adult

sickle g i KBTH. S We Y dis o ancid et ol. After pre-
| ing the Ec_)gllfor actual data

collection. e —
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3.8.2 Data Handling

Data was cross-checked, inspected for errors with the patient’s folder. Electronic Data
files was password protected and access was limited to principal investigator and the

supervisor only.

3.9 Data Processing

Data was extracted using tool designed with kobocollect, cleaned, cross-checked for

completeness and imported into Stata version 16 for analysis.

3.10 Data Analysis

Data was analyzed using Stata version 16.0 statistical software. Continuous variables

such as Hb ere summarized as

means and ages (%). Data was
are test was used to
test for as i acteristics of study
participants ion and dosing of
hydroxyures as used to compare
differences ermine changes in
haematolog yurea. Differences in
proportions ‘ >stlofipror nce level of 5% was

adopted.
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3.11 Ethical Consideration
The study was approved by the Korle-Bu Teaching Hospital Institutional Review Board
(KBTH-IRB) with ID number STC/IRB/000102/2021 (Appendix 2). Permission for

data collection was also sought from the Ghana Institute of Clinical Genetics (Sickle

Cell Clinic) (Appendix 3).

3.12 Risk

There was es of patients were

not extracted" DY he re he e used to improve care
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CHAPTER 4

RESULTS

Over the study period, there were 270 patients who had been put on Hydroxyurea. A
total of 270 folders were assessed. However, 105 patients met the inclusion criteria.

The study flowchart is presented in (Fig.2)

Fig.2

Patients on HU: 2018-2020

s prior to HU
4)

erred from child
0)

a of HU (n=15)

fect (n=10)

Patients with miss ;’— d n?plete 12
0 ij_-'= (n=66) _

DCEDAMUS |

i

Data for pretest (n=20)

Final selected data (n=105)
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4.1 Sociodemographic characteristics of sickle cell patients at adult sickle cell
clinic, KBTH
In table 4.1, out of the 105 patients, females were 56 (53.8%). The ages of the sickle
cell patients were between 15 to 49 years with both median and inter quartile range of
age being 11 years. Majority of the patients 66 (62.9%) were within the age group 20

to 39 years.

Regarding genotype of patients, 94 (89.5%) were SS. Majority of the patients 76
(72.4%) were normothermic with a median temperature of 36.3 °C. All the 105 folders
had the weights recorded in them with a mean of 55.1 £ 12.5 kg. Details are showed in

table 4.1.

Table 4.1: t Ghana Institute of

Clinical Ge

Variables Percentage (%)

Age

<20 30.4

20-39 62.9

40-59 6.7

Total 100

Sex

Female 53.84

Male 47.15
100

Total

Genotype

SB-THAL 1.9

SC

SS 7
Total
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4.2 Changes in Mean Hb, WBC, MCV, PLT and RET after treatment with HU at
different times
Table 4.2 depicts the changes in means of the heamatological parameters observed at

baseline, 6 months and 12 months after hydroxyurea treatment.

The Hb increased by 0.71g/dl from the baseline to the sixth months which was
statistically significant at (p<0.001). The white blood cell count decreased by -1.79
from the baseline to 6months post treatment. This drop was significant at p<0.001.

However th s to 12months post

treatment by 1 0%/rim; lifferer OWever atistically significant
(p=0.183). P ount d om the e to sixtk by -32.91 103/mm?
- This chan ignifi 0.031 , frox to twelfth month it

showed an increase of 16.54 10°/mm? which was not significant (p=0.338).

MCV increa This increment was

statistically h, there was a slight
decrease of onificant (p=0.084).
Reticulocyte -1.71% which was

statistically sig ed from 6months to
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Table 4.2: Changes in mean frequencies of haematological parameters of sickle cell patients at pretest, six and 12 months.

Variables Pre-treatment 6 M (meantSD) % Changes 0-6M  p-value 12 M (meantSD) % Changes 6-12M p-value

(meantSD)

Hb (g/dL) 8.40+1.52 9.31+1.47 0.20 <0.021*

WBC (10*/mm?) 11.48+3.92 10.26+5.50 0.58 0.183
MCV (um?) 85.38+9.96 94.36+11.87 -0.40 0.612
PLT (10°/mm’) 426.28+158.82 409.90+196.35 16.54 0.338

RET 8.76+5.43 6.70+2.69 -0.34 0.112

Note: *Significance at p<0.05

HDbF at baseline was 7.4% and increased
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4.3 Frequencies of clinical parameters of SCD patients before and after treatment
with hydroxyurea
Table 4.3 outlines the frequency of the clinical parameters before and after introduction

of hydroxyurea among the sickle cell patients presented at the adult clinic, KBTH.

Out of the 105 sickle cell patients’ folders that were assessed, 68 (65.4%) experienced
vaso occlusive crisis at baseline but this reduced to 20 (19.6%) after treatment with
hydroxyurea. With regards to the acute chest syndrome, it reduced from 4 (3.9%) at
baseline to 1 (1.0%) after post treatment. This change was not significant (p=0.174).
The frequency of blood transfusion reduced from 7 (6.7%) at pre-intervention to 3

(2.9%) at postii Hospitalization also

reduced fro ically significant at

P<0.001.

Table 4.3: ents before and after

treatment with:h

Variables p-value

Vaso occl 0 <0.001*
crises
No
Yes

Acute chest 0.174

_4(3.9) |

INTEGR! PROGEDAMUS |
Blood transfusion ™ ;E"-.J:H! F HGGED_ e
No 97 (93.3) 101 (97.1)
Yes 7(6.7) 3(2.9)

1.68 0.195

Hospitalized 21.23 <0.001*
No 66 (63.5) 94 (90.4)
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Yes 38 (36.5) 10 (9.6)

4.4 Association between clinical parameters of sickle cell patients with
hydroxyurea dosage
This section describes the association between clinical parameters with the dosages

commenced by the patients.

Among patients with reduced number of vaso-occlusive crisis, majority 16 (80%)
were on 15mg compared to majority of patients 58 (72.55%) who did not experience
vaso-occlusive crisis also on 15mg of hydroxyurea. There was no association between

dosage (10mg, 15mg, and 20mg) and the occurrence of vaso occlusive crisis. One

patient exp 15mg. There was no

association ment dosages (X? =

0.36, p-valu

With patien majority 2 (66.7%)

commenced frequency of blood
transfusion g dge (X 28 p post-hydroxyurea in

hospital adn ity | 1me ared to the 10mg and

20mg. Ther ) ass ‘ hospi issiof he dosages.
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Table 4.4: Association between post-treatment clinical parameters of sickle cell

patients with dosage

Variables Hydroxyurea treatment dosage x2 P-
10mg 15mg 20mg value

Vaso-occlusive crisis 143 0.489

No 12(15.0)  58(72.5) 10 (12.5)

Yes 1(5.0) 16 (80.0) 3 (15.0)

Acute chest syndrome 036  0.834

No 14(13.9)  74(732)  13(12.9)

Yes 0 (0.0) 1 (100.0) 0 (0.0)
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Table 4.5 Frequencies and percentages of weight and temperature

Majority of the patients 76 (72.4%) were normothermic with a median temperature of
36.3 °C. All the 105 folders had the weights recorded in them with a mean of 55.1 +
12.5 kg. The baseline weight and temperature recorded were values when the first dose

was prescribed for them. Details are showed in table 4.5

Table 4.5 Frequencies and percentages of weight and temperature.

Variables Frequency Percentages
(%)

Weight recorded in folder

No 0 0

Yes 105 100.0

100.0

27.6
72.4
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CHAPTER 5

DISCUSSIONS

This study is one of the first studies to evaluate the effect of HU since it was approved
for use among sickle cell patients in Ghana. The study assessed the effect of HU on
clinical and haematological outcomes among 105 patients in the largest adult Sickle
Cell Clinic in Ghana. The sample size employed is comparatively higher than most
other studies on sickle cell disease and hydroxyurea with the same outcomes and sample
sizes ranging from 24 to 128 (Italia et al, 2009; Singh et al, 2010; Neves et al, 2012;

Silva-Pinto 8; Sethy et al, 2018;

Salles et al,

This study clinical parameters
CV reduced WBC,
is finding is similar to
which hydroxyurea
at 12 months. Most

of these stuc i 1 esign which is sif o this current study.

yyin et al, 2017 did a

U CSC [
~ N INTEG —
study by Singh et al, (2010), ngar %&%mdi\d&g‘glo et al, (2018). However,

reticulocyte counts were not reported by these authors. Reticulocyte counts reduced

significantly at 6 month but not significant at 12 months in this study. In contrary to
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this result, Voskaridou et al, 2010 reported a significant reduction in reticulocyte counts

at 6 month and 12 months.

There was no significant difference in the white cell count, platelet count and MCV at
6 and 12 months similar to a study by Singh et al, (2010), this is most likely due to the

fact that most patients were maintained on the same dose of hydroxyurea.

At the end of 12 months, this study reported a significant increase in heamoglobin level
which was similar to most studies (Silva-Pinto et al., 2013; Pradhan et al., 2018; Sethy
et al., 2018). But Singh et al., (2010) reported a non-significant increase in Hb after a
year with a sample size of 24 patients. In this study, MCV significantly increased at 6

months and Italia et al, (2009),

Silva-Pinto , (2018) reported a

significant i ted to inconsistency
in adherin by physicians on
adherence b hat at 6 months when
patients noti in ition, tl ctant in their follow-

s, Voskaridou et al,

(2018) stud a i Crease similar results was

etal., J_OIO) showe od response to hydroxyurea ev

INTEGRI PROCEDAMUS

change in Hb F.

The frequency of vaso-occlusive and hospitalization was reduced significantly in this

study. This was similar in a study by Singh et al, 2010 and Sethy et al, 2018. The
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frequency of blood transfusion and acute chest syndrome was reduced by HU, but this
reduction in both cases were not significant. This might be as a result of few number of

patients who experienced acute chest syndrome and those who received transfusion.

Patients commenced HU treatment on 10mg, 15mg and 20mg/kg/day. The medication
which was in 500mg was calculated based on the patient’s weight and administered by
the physician’s discretion of the patient medical history. Majority of the patients were
placed on 15 mg/kg/day. Majority of the patients 58 (72.5%) who did not experience vaso
occlusive crisis commenced on 15mg of hydroxyurea. There was no association between the

15mg dosage and the occurrence of vaso occlusive crisis. This implies that the occurrence of

vaso occlusive crisis in the sickle cell patients was independent of the hydroxyurea dosage.

Acute chest s oxyurea. There was no

association b ' g . sfusi ‘ alization with patients
on 15mg eve it red its“frequenc . € ous studies found the
association bg e clir ters ¢ ¢ ge administered to the
wve accounted for the
atients. Some studies
(Pradhan et demonstrated that a
fixed low d

te of vaso-occlusive

crisis, blood

The findings

haemat@ind clinica ; furthe
conditkon of siﬁb nj;s,_researchers_a.rae-ebh % n
e jﬁ‘ 1 } IR

therapies to alleviate their pam .and co%aﬁons— “For patlents to be able to access
quality medical care, policy makers and the right authorities needs to make the cost of

hydroxyurea more affordable and accessible for patients use.
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This study was conducted to have evidence to support the effective use of hydroxyurea

among adult sickle cell patients in Ghana.
Study Limitation

Selection bias of patients’ records may pose a limitation to this study since records were

selected from only one facility which is a referral Centre.

Another limitation is the design of the study, due to the lack of a control group it is
difficult to infer causality as to whether the change could be attributed to the treatment

alone or any other factors.

Missed appointmen efault in clinic attendance 3 ack egular follow-up are

some factors
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CHAPTER SIX

CONCLUSIONS AND RECOMMENDATIONS

The study concluded that; Hydroxyurea resulted in a beneficial reduction in the white
cell, platelet and reticulocyte counts and increases in haemoglobin level, mean cell

volume.

Clinically, hydroxyurea reduced the frequency of vaso-occlusive crisis, hospital

admissions, acute chest syndrome and blood transfusion.

There was no association observed between the dosages of HU and the clinical

parameters.

6.1 Recon

Based on the proves the condition

of sickle cell pa ncouraged to adopt the

use of the

Clinicians s

More resear cal outcomes among

adult sickle
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APPENDIX 1

PATIENT DATA EXTRACTION TOOL

CHANGES IN HAEMATOLOGICAL AND CLINICAL PARAMETERS OF
ADULT SICKLE CELL PATIENTS ON HYDROXYUREA: A PRE- AND
POST-TEST NON-EXPERIMENTAL RETROSPECTIVE STUDY AT THE
SICKLE CELL CLINIC, KORLE-BU TEACHING HOSPITAL

Patient’s ID: [PatID] Date:  / /
___[Date]
Facility: [facility]

SECTION ONLY

Ql. Patie Qlfoldno
Q2. Is the Q2age
Q3a. If ye
to the fold Q3aage
Write NA
Q3b. Reco te of Birth in F ol ‘ A Q3bdob
Write NA |
Q3c. Sex Q3csex
Q4. P@gotype R . | Qagenonpe
| ‘ :
|
| —_— — 1
T e e
(1) No (2) - Eﬁiﬁ?’ . it
Q6. If yes, what is the patient’s weight in kg (1 decimal
place) according to the folder? Q6weight
Write NA if patient’s weight is not recorded in Folder
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52

Q7. Is the patient’s temperature recorded in the folder? Yes Q7temp
(1) No(2)
Q8. If yes, what is the patient’s temperature recorded in OStemp
folder?
Write NA if patient’s temperature is not recorded in
Folder
SECTION B: HAEMATOLOGICAL PARAMETERS
Q9. Baseline
Ml M2 M3 M4 M5 M6
Date Taken QY9datetaken
1-6
a) Hb Q9ahb
ml-m6
09bwbc
ml-m6
QO9cmcv
ml-m6
Q9dreccnt
ml-m6
O9eplatecnt
ml-m6
Q9fhbf
ml-m6
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POST

Ml

M2

M3

M4

M5

M6

Date Taken

Ql0datetaken
1-6,12

a)

Hb

Q10ahb
ml-mo6,12

b)

WBC

Q10bwbc
mil-m6,12

c)

MCV

Q10cmcev
ml-mo6,12

d)

Rectics

count

Q10dreccnt
ml-mo6,12

Platelet

count

Q10eplatecnt
ml-mo6,12

Q10fhbf
ml-mo6,12

Olldosage

Admission

01 2datetaken
ml-m6

012avoc

ml-m6

012bacs

ml-m6

@cbloodt

1111-m6

Edhospadm

ml-m6

Q13. Post hydroxyurea

Ml

M2

M3

M4

M5

M6

Mi2
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Date Taken Q13datetaken
ml-m6,12
a) VOC Q13avoc
ml-m6,12
b) ACS Q13bacs
ml-m6,12
c) Blood Q13cbloodt
Transfusion ml-m6,12
d) Hospital Q13dhospadm
Admission ml-m6,12
Q14. Any of the following adverse events recorded in patient’s folder?
a) Headache |:| Ql4aheadache
b) Dizziness | Ol14bdizziness
c) Ql4cskinrash
Ol4dfever
e) Ql4elegulcer
f) O14fvomiting
g) Ql4gdrowsiness
h) Ql4hleucopenia
1) Ol4inausea
1) Ol4jconstipation
k) Ol4kdiarhoea
1) O14Inaildiscolour
m) Hey ' o 7 : 4mhepaticdisorder
n) Seiz | Ql4nseizure
0) Gast O14ogastrointesorder
p).- X 1-_-‘.: 4p0thers
Qls. |Any Extra ] nformation : o 5|extrainfo
L =1 INTEGR| PROCEDAMUS |
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APPENDIX 2

KORLE BU TEACHING HOSPITAL
In case of reply the number P. 0. BOX KB 77,
And the date of this KORLE BU, ACCRA.
e q.(d l Tel: +233 302 667759/673034-6
My Ref NM‘;@G% \-2! Fax: +233 302 667759
Email: Info@ kbth.gov.gh
T B B priakbth.govigh
Website: www.kbth.gov.gh
13" October, 2021
AKOSUA ASANTE-OFFEI
SCHOOL OF PUBLIC HEALTH
COLLEGE OF HEALTH SCIENCES

UNIVERSITY OF GHANA, LEGON

caching Hospital-

Study at tnediskie
Scientifig

I am ples he conduct of your

study in

Please co he study.

pf the Institutional

',ll_ll " —— . . ek ‘L
Director ochdiMGn-l PmEDM_:LE;_ r
For: Chief Executive e e
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APPENDIX 3

GICG

nesseofrepytheramber  GHANA INSTITUTE OF  Po.8oxisa xomuzay

da this ACCRA - GHANA
ek SR CLINICAL GENETICS i osozssosz
MY Ref, N0t oo sssesssimms
Yourneﬁ § | AR A e - MINISTRY OF HEALTH, GHANA
25" October, 2021

Cel Clinic, Korle-Bu.
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