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ABSTRACT

Introduction: Sickle cell disease, an autosomal recessive genetic disorder is characterized by
chronic haemolytic anaemia often leading to life-threatening events triggered by acute sickling of
red blood cells and microvascular occlusion resulting in frequent admissions.

Aim: To determine the prevalence, pattern of disease and outcome of children with sickle cell
disease admitted at a private health facility in southern Nigeria.

Study Design: A retrospective study.

Place and Duration of Study: Study was carried out at a private paediatric hospital in Port
Harcourt, Rivers State over a 1-year period.
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Methodology: Data was retrieved from the hospitals’ Health Management System. Information
obtained were age, sex, diagnosis, indication for transfusion if any, number and types of
transfusions, duration of admission, mode of payment of bills and outcome.

Results: Out of 1597 admissions, 59 were children with sickle cell disease giving a prevalence of
3.7%. Males predominated with a Male:Female ratio of 1.7:1, majority were < 5 years (50.8%) and
had insurance (86.4%). Most were admitted during the rainy season (61.0%) and had duration of
stay of 1 — 5 days (74.6%). Commonest diseases among these children were sepsis (69.5%), vaso-
occlusive crises (52.5%), malaria (52.5%) and severe anaemia/hyper-haemolytic crisis (30.5%). Of
the 35.6% who received blood transfusion, majority received sedimented cells (81.0%), were
transfused once (71.4%) with majorly blood group O Rhesus D Positive blood (44.8%). One child
died with mortality rate of 1.7%. Vaso-occlusive crisis and tonsillitis were significantly observed
more in older children > 12 years whereas there was no statistically significant association between
gender and duration of stay with the pattern of disease.

Conclusion: Sickle cell disease accounted for 3.7% of total admissions with a mortality rate of
1.7%. Sepsis, vaso-occlusive crisis, malaria and severe anaemia/hyper-haemolytic crisis were the
commonest diagnosis. Neonatal screening, parental education, patient compliance, vaccinations,
regular follow up, and comprehensive health insurance will significantly reduce morbidity and
mortality in persons with Sickle cell disease.

Keywords: Sickle cell disease; prevalence; disease pattern.

1. INTRODUCTION as the most common cause of hospitalization
with both studies reporting peak occurrence from
Sickle cell disease (SCD) is an autosomal August to October. Jain et al. [3] reported
recessive genetic disorder caused by a single duration of stay more than 4 days in patients with
point mutation in the gene encoding the B-globin infections, acute chest syndrome and those not
chain of haemoglobin [1]. It is characterized by compliant with hydroxyurea therapy. Several
red blood cells becoming sickle shaped and studies have shown that hydroxyurea reduces
viscous thus clogging the blood flow especially in  risk of complications such as VOC (by up to
the small vessels resulting in sluggish flow, 50%), frequency of hospitalization as well as
ischaemia, pain and damage to the organs [1,2]. duration of hospital stay by improving the level of
It is found worldwide occurring mostly in Africa, haemoglobin F and the haemoglobin level
the Mediterranean, south and central America, [1,7-9].
Asia and the middle East [1,3]. It is characterized
by chronic haemolytic anaemia which often lead Brown et al. [10] reported a mortality rate of 1.9%
to sudden life-threatening events triggered by among 174 admissions of 161 children with
acute sickling of red blood cells and sickle cell disease in Ibadan, western Nigeria,
microvascular occlusion resulting in severe pains  mostly attributed to cerebrovascular accidents,
and/or damage to organs especially with adverse reaction to blood transfusion and
repeated attacks [1]. This leads to frequent meningitis.
hospitalization which results in a burden on the
family and the health care system [1,3]. Sickle Nnodu et al. [11] estimated the Nigerian national
cell disease patients have a poorer quality of life ~ average under-5 mortality rate (2003-2013) for
in Comparison to the genera| popu|ation and children with sickle cell disease as 490 per 1000
even when compared with other chronic non- live births, 4 times higher than children with HB
communicable diseases [1,3,4,5]. AA. About 4.2% of the national under-5 mortality
rate was as a result of excess mortality from
Common reasons for admissions include painful  sickle cell disease [11]. Sickle cell disease
or vaso-occlusive crisis, infection and severe therefore presents a significant burden of child
anaemia [1-5]. Salako et al. [6] reported vaso- mortality in Nigeria most of which can be
occlusive crisis (VOC) as being the most prevented with adequate allocation of resources
common cause of admission among children with  and speedy implementation of focused
SCD. Abd EI-Ghany et al. [1] also reported VOC interventions [11]. Prevention and prompt
followed by infection as the most common cause  management of crises and other complications of
of hospitalization whereas Jain et al. [3]reported  sickle cell disease would significantly reduce
febrile illness followed closely by severe anaemia  morbidity and mortality caused by this disease.
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This study which is first of its’ kind in a private
hospital in the southern part of Nigeria, was
carried out therefore to assess the burden
attributable to sickle cell disease by determining
the prevalence, pattern of disease and outcome
of children admitted at our centre, a private
health facility, in southern Nigeria.

2. METHODS

This was a retrospective study involving all
children admitted in a private paediatric hospital
in Port Harcourt, Rivers State over a 1l-year
period (from 1% of January 2022 to 31% of
December,2022). The study centre was a 38-bed
private hospital with well-equipped neonatal unit,
children’s ward, fully functional radiology unit and
medical laboratory with attached blood bank
services. It also had a fully functional theatre,
piped oxygen supply and a paediatric ventilator.
Age group seen was 0-17 years with an average
monthly admission rate of 80-90 children
excluding the neonatal age. Its’ staff strength
included 7 paediatricians, a dermatologist, a

paediatric surgeon, an ENT surgeon, a
neurosurgeon, a burns and plastics surgeon, an
orthopaedic surgeon, 2 anaesthetists, 2

radiologists, a radiographer as well as other
support staff including nurses.

All children 1 month - 17 years with sickle cell
disease admitted into the ward were recruited for
the study while neonates and children without
sickle cell disease were excluded from the study.

Data of all children admitted during the study
period who fulfilled the inclusion criteria was
retrieved from the hospitals’ Health Management
System. Information obtained included age, sex,
diagnosis, indication for transfusion if any,
number and type of transfusions, duration of
admission, mode of payment of bills and
outcome. Outcome measures included
discharged, death, left against medical advice
and referral.

Genotype was used for diagnosis of SCD in
children above 6 months while for younger
children, High performance liquid
chromatography (HPLC) was done. Diagnosis of
sepsis was based on the presence of
leucocytosis (WBC > 20 x 10°/L) or leucopenia
(WBC < 4 X 10°/L) or thrombocytopaenia (< 100
x 10%L) or neutrophilia or neutropenia
(interpreted according to the age of the child)
[9,12]. Vaso-occlusive crisis was defined as an
acute onset of pain in a child with SCD localized
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to the extremities, chest, back or abdomen [9].
Severe anaemia was defined as packed cell
volume < 15% [9]. Peripheral blood film was
used for diagnosis of malaria while other
diagnosis was based on the hospital’s standard
operating protocol as well as their management.

Blood transfusion was prescribed for severe
anaemia or a sudden drop of PCV below the
patients’ steady state or otherwise higher PCV
when patient showed features of heart failure.
Transfusion for severe anaemia was with
15mlis/kg of sedimented cells (partially packed
cells) because of lack of facilities for packing red
cells. For overwhelming sepsis, whole blood was
used at 20mls/kg. In almost all cases, blood for
transfusion was sourced from voluntary non-
renumerated donors recruited by patient’s
relations. In other cases, blood used was
obtained from the blood bank. Screening for HIV,
HBV, HCV and VDRL were carried out routinely
in our hospital blood bank on all potential donors
and only those confirmed to be negative were
allowed to donate. Blood deemed fit for
transfusion was properly grouped, cross-
matched and labelled.

Data was recorded in an Excel spreadsheet and
analysed using SPSS version 23. Results were
presented as frequency, percentages, pie and
bar charts. Test of association was done using X°
test and Fishers’ Exact test. Statistical
significance was set at P value < .05 at 95%
confidence intervals.

3. RESULTS

3.1 Demographic Characteristics of the
Study Population

There were 1597 admissions, of which 59 were
children with sickle cell disease giving a
prevalence of 3.7%. Males predominated
37(62.7%) with a Male:Female ratio of 1.7:1.
Majority of the children were < 5 years old 30
(50.8%) with age range from 3 months to 17
years and most had insurance 51 (86.4%). Most
were admitted during the rainy season 36
(61.0%) and had duration of stay of 1 — 5 days
44 (74.6%), Table 1.

3.2 Pattern of Disease among Children
Admitted with SCD

Commonest disease among admitted children
with SCD was sepsis 44 (69.5%), followed by
VOC 31(52.5%), malaria 25 (52.5%) and severe
anaemia 18 (30.5%), Fig. 1.
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Table 1. Demographic characteristics of the study population

Variables Frequency, n=59 (%)
Sex
Male 37 (62.7)
Female 22 (37.3)
Age (years)
<5 30 (50.9)
6-11 17 (28.8)
>12 12 (20.3)
Mode of payment
Insurance 51 (86.4)
Non-insurance 8 (13.6)
Season
Rainy 36 (61.0)
Dry 23 (39.0)
Duration of stay (days)
1-5 44 (74.6)
>6 15 (25.4)
69.50%
70.00%
60.00% 57.50
50.00% 42.40%
40.00% 30.50%
30.00%
20.00% e
10.00% 3.40% | |3.40%  340% 3.40 ~
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Fig. 1. Pattern of disease among children admitted with SCD
VOC=Vaso-occlusive crisis; Others = Malnutrition, Acute osteomyelitis, Acute sequestration crisis, Priapism,
Septic arthritis with frequency of 1 each

3.3 Blood Transfusion History

Of 59 children with SCD admitted, 21 (35.6%)
received blood transfusion. Majority received
sedimented cells 17 (81.0%), transfused once 15
(71.4%) and had blood group O Rhesus D
Positive blood 26 (44.8%), Table 2.

3.4 Outcome of Patients with SCD

Out of 59 children with SCD admitted, 58
(98.3%) were discharged home while 1 (1.7%)
died, Fig. 2.
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3.5 Pattern of Admission by Month

Most admissions were in the month of March
(8.8%) followed by May (7.9%), April (7.6%) and
June (6.9%) while the least admission was in
July (1.0%) and August (1.7%), Fig. 3.

3.6 Association of Pattern of Disease
among Children with SCD and Sex

There was no significant association between the
pattern of disease among children with SCD and
sex, P value > 0.05 (Table 3).
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Table 2. Blood transfusion history

Variables Frequency, n (%)
Received blood transfusion

Yes 21 (35.6)
No 38 (64.4)
Type of blood transfused

Sedimented cells 17 (81.0)
Whole blood 4 (19.0)
Number of transfusions done

One 15 (71.4)
Two 5 (23.8)
Three and above 1(4.8)
Blood group of patients transfused

O Rhesus D Positive 26 (44.8)
B Rhesus D Positive 18 (31.1)
A Rhesus D Positive 13 (22.4)
O Rhesus D Negative 1(1.7)

Discharged
98.3%

Fig. 2. Outcome of Patients with SCA

Table 3. Association of pattern of disease among children with SCD and sex

Variables Test Sex Fishers’ Exact
Male, n=37(%) Female, n=22(%) P value
Sepsis 26 (70.3) 15(68.2) 1.000
vOC 16 (43.2) 15 (68.2) 0.105
Malaria 16 (43.2) 9(40.9) 1.000
Severe anaemia/HHC 11 (29.7) 7(31.8) 1.000
Tonsillitis 0 2(9.1) 0.135
Obstructive adenoids 2.9 0 0.524
Heart failure 1(2.7) 1(4.5) 1.000
Bronchopneumonia 1(2.7) 1(4.5) 1.000

VOC=vaso-occlusive crisis; HHC=Hyper-haemolytic crisis
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Fig. 3. Pattern of admission by month of year

Table 4. Association of pattern of disease among children with SCD and age group

Variables Test

Age groups (years)

Fishers’ Exact

< 5,n=30(%) 6-11,n=17(%) >12,n=12(%) P value
Sepsis 22 (73.3) 11 (64.7) 8 (66.7) 0.809
VOC 12 (40.0) 9 (52.9) 10 (83.3) 0.034"
Malaria 13 (43.3) 4 (23.5) 8 (66.7) 0.070
Severe anaemia/HHC 9 (30.0) 8 (47.1) 1(8.3) 0.096
Tonsillitis 0 0 2 (16.7) 0.039"
Obstructive adenoids 2 (6.7) 0 0 0.702
Heart failure 1(3.3) 1(5.9) 0 1.000
Bronchopneumonia 2(6.7) 0 0 0.702

voc=vaso-occlusive crisis; HHC=Hyper-haemolytic crisis ; * = Statistically significant

3.7 Association of Pattern of Disease
among Children with SCD and Age
Group

Vaso-occlusive crisis and tonsillitis  were
significantly seen more in children > 12 years (P
value =0.034 and 0.039 respectively),
Table 4.

3.8 Association of the Pattern of Disease
among Children with SCD and
Duration of Stay

There was no statistical significant association
between the pattern of disease among children
with SCD and duration of stay, P value > 0.05
(Table 5).

Table 5. Association of the pattern of disease among children with SCD and duration of stay

Variables Duration of stay (days) Fishers’ Exact Test
1-5,n =44 (%) >6,n =15 (%) P value
Sepsis 30 (68.2) 11 (73.3) 1.000
vOoC 26 (59.1) 5(33.3) 0.134
Malaria 18 (40.9) 7 (46.7) 0.767
Severe anaemia 12 (27.3) 6 (40.0) 0.517
Tonsillitis 2 (4.5) 0 1.000
Obstructive adenoids 0 2 (13.3) 0.061
Heart failure 1(2.3) 1(6.7) 0.447
Bronchopneumonia 2 (4.5 0 1.000

Voc=vasooclusive crisis; HHC=Hyperhaemolytic crisis
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4. DISCUSSION

Sickle cell disease in the present study
accounted for 3.7% of the total admission. This is
similar to the 3.9% reported in Enugu [13]
eastern Nigeria but higher than the 3.1%, 2.9%
and 2.2% reported in Malawi [14], Port Harcourt
[15] southern and another study in Enugu [16],
eastern Nigeria respectively. It was however
lower than the 4.1%, 5.75% and 10.1%
documented in Uyo [17] southern Nigeria, Iraq
[18] and Zaria [19] northern Nigeria respectively.
The higher prevalence in the present study
compared with the earlier study in the same
locality in Port Harcourt [15] southern Nigeria
could be attributable to the fact that the present
study was carried out a decade later and thus the
possibility of better diagnostic tools facilitating
earlier diagnosis. In addition, over time improved
parental education could lead to better health
seeking habit. This thus highlights the fact that
SCD is a significant cause of childhood morbidity
and a major health issue especially in sub-
Saharan Africa.

Males predominated in the present study as
similarly documented in other studies in Nigeria
[10,15-17,19,20], Malawi, [14] India [3,21] Iraq
[18] and Barbados [22]. Although SCD is an
autosomal recessive disorder and as such not
related to gender, Gladwin et al. [23] and
llesanmi [24] in their studies showed that nitric
oxide was found more in females than males
during both steady state and crisis which thus
indicates that males could be more prone to
crisis and attendant complications.

In the present study, about half (50.8%) of the
children with SCD admitted were of age group <
5 years which was consistent with reports by
George & Opara [15] Faruk et al. [19] and Nayak
et al. [21] in a previous study in Port Harcourt,
Zaria in Nigeria and India respectively. Ikefuna
and Emodi [16] in Enugu, Nigeria reported age
group 1-5 years as the commonest age group
admitted whereas Jain et al [3] in India reported
1- < 3 years as the commonest age group
implicated. In contrast, older children above 5
years were reported as the commonest age
groups documented by Abd EI-Ghany et al. [1],
Chimbatata et al. [14], Salman and Hassan [18],
Brown et al [10] and Etuk & Akpan [17] in Saudi
Arabia, Malawi, Iraq, and Nigeria respectively.
These variations could be due to differences in
the pattern of diseases and their varying
geographic locations.
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Most children with SCD were admitted during the
rainy season (61%) in the present study as
similarly reported by Ikefuna & Emodi [16] in
Enugu, eastern Nigeria (61.4%). Redwood et al.
[25] and Amjad et al. [26] also corroborated the
later. This trend could be because during the
rainy season, children with SCD could be
exposed to cold which could predispose them to
crisis. There could also be challenges in sewage
management systems as well as inadequate
drainage as seen in developing countries which
predispose them to infections including malaria.
Contrary to the above findings, Slovis et al. [27]
and Seeler et al. [28] in Chicago, USA did not
substantiate any seasonal variation in patients
admitted with SCD.

Most children with SCD in the present study were
admitted in the month of March (8.8%) followed
by May (7.9%) and April (7.6%) while the least
was July (1.0%) and August (1.7%). This was at
variance with a similar study by Abd EI-Ghany [1]
and Jain et al. [3] in Saudi Arabia and India
respectively who reported maximum number of
admissions in the month of August followed by
September and October. This difference could be
due to variation in geographic locations and
varying pattern of diseases.

The commonest diagnosis at hospitalization was
sepsis (69.5%) followed by VOC (52.5%),
malaria (42.4%) and severe anaemia/hyper-
haemolytic crisis (30.5%) in the present study.
Similarly, acute febrile illness/infections were
also documented as the commonest diagnosis in
India [3], Ibadan [10] and Enugu [16] Nigeria.
This observation was not unexpected as children
with SCD are at increased risk of bacterial
infection or sepsis due to their immune deficit
opsonin effect [29] as well as splenic
dysfunction/asplenia common with these children
[9]. Other factors that predispose them to
infections  include  neutrophil  dysfunction,
impaired cell mediated immunity, impaired
phagocytosis and the presence of ischaemia
which form a suitable environment for the growth
of bacteria [30]. It is worthy of note that it is a
regular practice to commence all children
diagnosed with SCD in the present study centre
on prophylactic penicillin.  Acute painful
crisis’VOC which was 2" commonest in the
present study was reported as the commonest
morbidity in other parts of Nigeria [10,15,19,20],
Saudi Arabia [1], Iraq [18] and Barbados [22]
whereas severe anaemia was the commonest in
Malawi [14] and India [21] while malaria was the
commonest in Ibadan [17] and a previous study
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in Port Harcourt [15] Nigeria. Malaria being the
3" commonest cause of hospitalization in the
present study, a private health facility could be
attributed to the possibility of less exposure to
the mosquitoes, better housing and better
compliance to malaria chemoprophylaxis. This
could be deduced from the fact that private
health facilities are more assessed by those in
the middle and higher socioeconomic class being
more expensive than the public hospitals which
are readily funded by the Government. These
variations in the pattern of disease could be
attributable to the difference in geographic
location, variation over time even within the same
locality as well as different age groups implicated
in the different studies. The slightly lower
prevalence of VOC in the present study could
also be because hydroxyurea is routinely
commenced in all children diagnosed with SCD
which has been shown to reduce the rate of
hospitalization for painful crisis by up to 50% [9].
It is pertinent to note that priapism and acute
sequestration crisis were one of the least
observed morbidities in children admitted with
SCD in the present study. This was consistent
with other studies [14,17] which observed
priapism as the least common morbidity. In
contrast, priapism was not documented in some
other studies [3,10,15,18,21]. This is not
surprising as priapism is an uncommon
event, mainly seen in much older children above
15 years [9]. In addition, acute sequestration
crisis is on the decline with newborn
screening, earlier diagnosis of SCD and parental
education [9]. It is pertinent to note that the
youngest child in the present study was 3 months
of age.

More than a quarter (35.6%) of the children
admitted in the present study had blood
transfusion. This corroborates studies in Ibadan
[10] Nigeria and Barbados [22] accounting for
39.1% and 39.7% respectively. In Zaria [19]
northern Nigeria however, close to half (48.9%)
of the patients had blood transfusion whereas in
Enugu [16] eastern Nigeria, close to 3/4™
(73.2%) of the patients had blood transfusion.
This much higher rate of blood transfusion in
Zaria could be because only 15.9% were on
hydroxyurea. In the present study however, all
patients with SCD were routinely commenced on
hydroxyurea. The varying rates of blood
transfusion could also be attributed to the varying
levels of cut-off value for severe anaemia as well
as different guidelines for blood transfusion in the
various centres. In addition, variations in the
compliance of patients with routine haematinics
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and malaria prophylaxis could also account for
the rate of blood transfusion.

The mortality of 1.7% reported in the present
study was consistent with the 1.9% reported in a
similar study in lbadan [10], western Nigeria but
higher than the 1.4% and 0.9% documented in
Malawi [14] and Uyo [17] southern Nigeria
respectively. Higher mortalities of 2.4%, 2.7%,
4.6% and 8.5% were however documented in
India [3] and Nigeria [16,19,20]. Interestingly,
there was no mortality reported in a private
hospital in Saudi Arabia [1] and Iraq [18]. These
differences could be because of the varying
geographic locations, difference in the morbidity
pattern as well as the availability of good health
care services and the expertise of the health
personnel in the management of SCD in children.
It is important to note that early diagnosis with
prompt and effective treatment of the morbidities
seen in SCD is key to survival. The relatively low
mortality in the present study could have been
contributed by the ready availability of health
insurance in more than three-quarters of these
sick children as SCD has huge economic burden
on the caregivers.

Septicaemia and severe anaemia were the
causes of mortality in the present study. Severe
sepsis and acute splenic sequestration were
implicated in India [3] while severe anaemia was
documented as the commonest cause of death in
Zaria [19] Nigeria followed by pain crisis, stroke
and acute chest syndrome. Cardiovascular
accidents, adverse reaction to blood transfusion
and meningitis were documented in Ibadan [10],
western Nigeria. These differences could be
attributable to the varying geographic locations
and morbidity patterns as well as the availability
of standardized health care and the expertise of
the health staff.

There was no significant association between the
diagnosis at hospitalization and the sex of
children with SCD as corroborated by Abd El-
Ghany et al. [1] and Abd Elmoneim et al. [31].
This could be because SCD is an autosomal
recessive disorder and as such not sex related.

The present study showed that VOC and
tonsillitis were observed significantly more in
older children > 12 years (P value = 0.034, 0.039
respectively). Abd EI-Ghany [1] in Saudi Arabia
similarly reported VOC as significantly more in
older children > 12 years. In addition, Nayak et al
[21] in India documented VOC more in older
children 11-15 years although the test of
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significance was not ascertained. This finding of
tonsillitis and VOC being observed more in older
children is not surprising as this age group are
more likely to express themselves more than the
younger children. Vaso-occlusive crisis being
commoner in older children could also be
attributed to their high prevalence of low
adherence to treatment and instructions [32]
such as the use of hydroxyurea which has been
found to reduce the incidence of VOC as well as

instructions that would help prevent its
occurrence such as adequate hydration.
There was also no significant association

between the pattern of disease in children with
SCD that were admitted and the duration of stay.
This was also observed by Brown et al. [10] in a
similar retrospective study in Ibadan, western
Nigeria.

5. CONCLUSION

Sickle cell disease accounted for 3.7% of total
admissions in a private health facility in southern
Nigeria thus an important public health problem.
There was male preponderance with admissions
involving mainly children of age group < 5 years
and during the rainy season. Sepsis, VOC,
malaria and severe anaemia/hyper-haemolytic
crisis were the commonest diagnosis at
admission in descending order with mortality rate
of 1.7%. Vaso-occlusive crisis and tonsillitis
occurred significantly more in children > 12 years
whereas there was no significant association
between the pattern of disease with sex and
duration of hospitalization.

Neonatal screening, parental education on the
disorder and patient compliance with the various
supportive care (malaria chemoprophylaxis,
penicillin, hydroxyurea therapy etc) and
vaccinations will therefore reduce morbidity and
mortality of SCD. Regular follow up of children
with SCD must be encouraged as it reduces the
frequency of crisis thereby would improve the
quality of life of affected children. Comprehensive
health insurance will also significantly reduce
morbidity and mortality in persons with SCD.
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