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Abstract

Background: Sickle cell anaemia (SCA) in children demonstrates a broad range of clinical
manifestations and serious complications. Assessment of disease severity in specific populations is

necessary to plan services and optimise care.
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Aim: To describe the clinical severity of SCA and associated sociodemographic and clinical factors

in children in Gambia.

Methods: The presence of lifetime complications was confirmed by history and review of medical
charts. We determined clinical severity using a validated scoring system and related the severity to

sociodemographic and clinical factors.

Results: In 130 study participants, ages ranged from 5 to 15 years with a mean (SD) age of 9.74

(2.81) years. Eleven (8.5%) children had had acute chest syndrome, 7 (5.4%) avascular necrosis of the
femoral head, 6 (4.6%) gallstones, 5 (3.8%) stroke and 1 (0.8%) priapism over their lifetime. Disease
severity was classified as mild in 108 (83.1%) children, moderate in 17 (13.1%) and severe in 5 (3.8%).
Age, age at diagnosis, sex, ethnicity, social class, and treatment with hydroxyurea was not significantly

correlated with SCA clinical severity (P values 0.10-0.84).

Conclusion: The high proportion of children with mild disease may be due to the high prevalence of
Senegalese -haemoglobin haplotype in the Senegambia subregion. However, the presence of moderate
or severe disease in almost 1 in 5 children calls for concerted efforts in SCD care in this region.

Introduction

Sickle cell anaemia (SCA), the most severe form of sickle
cell disorder, is caused by a mutation in the sixth amino
acid of the B-globin gene. Children with SCA often manifest
symptoms by six months of life, due to the protective effects
of foetal haemoglobin (HbF) which has gradually reduced
at about this age. However, manifestations could be as early
as 4 months of age depending on the level of decline of HbF
[1]. These manifestations include vaso-occlusive crises
such as dactylitis (hand-foot syndrome), bone pain and
abdominal pain crises. Others include chronic haemolysis,
increased susceptibility to infections particularly malaria
and pneumococcal infections and multi-organ damage [1,2].

https://doi.org/10.29328/journal.jhcr.1001033

SCD has been shown to exhibit great clinical diversity
both among patients and within the same person over
time [3]. Clinical phenotypes can range from severe
manifestations associated with organ dysfunction to just
mild or asymptomatic disease [4]. There are periods when
patients may enjoy relatively good health, or a “steady state of
health” defined as a period free of crisis (pain or haemolytic),
infection or any other acute illness for at least four weeks
after the last episode of crisis and at least three months after
the last blood transfusion [5]. However, some children with
SCA require repeated hospitalizations and some present
with life-threatening events such as stroke, meningitis, acute
chest syndrome, and priapism. The severity of SCA is affected
by the amount of haemoglobin F, genetic factors such as HbS
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haplotype and socio-demographic factors such as socio-
economic status and intelligent parenting [6,7].

An important part of the clinical management of SCA is
to assess disease severity to identify high-risk cases and
institute appropriate monitoring and therapy [8]. There are
many SCD scoring systems to assess disease severity but
many have limitations when applied in alow-resource setting.
The Adegoke and Kuti scoring system is based on simple
and largely objective clinical and laboratory parameters,
with emphasis on the clinical findings of liver and splenic
enlargement as well as the haemogram (Table 1). Advanced
neuroimaging such as CT scan or MRI and molecular
parameters such as (-globin gene haplotype [9-11] are not
included in the scoring system and, therefore, it is applicable
in a resource-limited African setting where the disease
is common. Although, some other common haemogram
parameters like platelet count, or mean corpuscular
haemoglobin concentration [12], and biochemical markers
like lactate dehydrogenase which have proven correlation
with SCD severity are not part of the parameters, this scoring
system is still relevant in the study environment. Disease
severity can be grouped into mild, moderate and severe
with severity groups validated by statistically significant
differences in the concentration of foetal haemoglobin [6,13]
and has been previously used in children with similar ages
and racial backgrounds as in Gambia [14-16].

Table 1: Severity scoring system by Adegoke and Kuti.

Parameters Scoring system

0 when number of painful episodes is 0
1 when number is 1
2 when number is 2 or 3
3 when number is > 3

Number of painful episodes in
the previous 12 months, score:

0 when number of transfusions is 0
1 when numberis 1
2 when number is 2 or 3
3 when number is > 3

Number of transfusions in the
previous 12 months, score:

0 when number of hospitalisations is 0
1 when number is 1
2 when numberis 2 or 3
3 when number is > 3

Number of hospitalisations in the
previous 12 months, score:

0 when liver enlargement is < 2 cm
1when2cmto5cm
2when>5cm

Liver enlargement, score:

0 when splenic enlargement is < 5 cm
1when5cmto 10 cm
2 when > 10 cm

Splenic enlargement, score:

0 when packed cell volume is = 24%
1 when 18% - 23%
2 when < 18%

0 when white blood cell count is < 11,000/mm?
1 when between 11,000 and 15,000/mm?
2 when > 15,000/mm?

5 when CVD is/was present, 0 when absent

3 when ACS is/was present, 0 when absent
3 when pneumococcal meningitis is/was present,

0 when absent
2 when AVN is present, 0 when absent
1 each when gallstone, chronic leg ulcer,
osteomyelitis, or priapism is/was present, 0 when
absent.

Packed cell volume, score:

White blood cell count, score:

Lifetime cumulative incidence of
specific complications, score:

CVD: Cerebrovascular Disease; ACS: Acute chest syndrome; AVN: Avascular necrosis
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Methodology
Study design

This study was a hospital-based, cross-sectional study.
Study site

The study was carried out at the Paediatric Department
of Edward Francis Small Teaching Hospital (EFSTH), Banjul,
the only tertiary hospital in The Gambia. The hospital
offers both general and specialist paediatric care and
receives referrals from all the provinces in the country.
The Paediatric Haematology Clinic is held weekly by a
Consultant Paediatrician assisted by a Senior Registrar and
two Registrars and offers general and specialist care to
children with SCD. There are over 300 children with SCD on
the clinic register, out of which an average of 30 patients are
reviewed weekly. Haematinics, antimalarial and penicillin
chemoprophylaxis are prescribed routinely. Some children
also receive hydroxyurea (HU). Given that there is a limited
supply of HU and many families can not afford to buy the
drug, it is provided to children who have required admission
to hospital for one or more complications of SCA or those
assessed to have a poor quality of life such as being unable
to attend school.

Study population

Children aged 5 - 15 years with SCA confirmed by
haemoglobin electrophoresis and in steady state who were
attending the SCD clinic for a routine follow-up visit. Children
whose parents/ caregivers did not give consent were not
included in the study.

Sample size calculation: This study is a secondary data
analysis of a study of quality of life which recruited 130
children with SCA (Makalo L, et al. Hemoglobin 2024, doi.
org/10.1080/03630269. 2024.2440030).

Ethical consideration

Ethical approval for this study was obtained from the
Research Ethics Committee of the EFSTH, Banjul, The
Gambia, IRB Number EFSTH-REC-2024-002. The investigator
explained the purpose and objectives of the study to the
parents in a language they understood. Written informed
consent was obtained from the participants, with the study’s
scope, purpose, and benefits clearly explained to the parents.
The identities of all participants were kept confidential.

Data collection

Consecutive children aged 5-15 years with SCA attending
clinic and assessed to be in a steady state were recruited
by LM. A data proforma was used to obtain information
about socio-demographic characteristics such as age at last
birthday, sex and socio-economic class of participants based
on rank assessment of parental occupation and the highest
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level of educational attainment as described by Ogunlesi [17].
The scores for the occupation and educational attainment of
both parents ranged from 1 to 5 and were added together
and divided by 4 to get the final value approximated to the
nearest whole number. Socioeconomic class was graded on a
score of 1 to 5; 1 being the highest (Class I) and 5 the lowest
(Class V). Classes I and II were further classified as upper
social class, class III as middle social class, while IV-V were
classified as lower social class.

Information on the age at diagnosis of SCA was
documented. This was dichotomised into early diagnosisifthe
diagnosis was made in the first year of life, or late diagnosis if
the diagnosis was made after infancy. Information on the use
of hydroxyurea was also obtained.

In addition to general physical examination, abdominal
examination measured spleen and liver enlargement below
the left and right subcostal margins, respectively.

Subsequently, the venepuncture site was disinfected
with methylated spirit, and one millilitre of venous blood
was collected into the EDTA bottle for haematological
indices at the Pediatric laboratory of the hospital. Analysis
of the sample was done using ABX micro-ES 60 automated
haemoanalyser (Siemens, Vienna Austria) within three hours
of blood collection. Haemoglobin genotype SS had already
been determined by alkaline cellulose acetate haemoglobin
electrophoresis with quality control in place in the same
laboratory and recorded in patients’ folders.

Assessment of sickle cell anaemia severity

The severity of SCA was determined based on the
number of admissions, blood transfusions and significant
painful crises (pain episodes that required hospital visits
and the use of analgesics) in the last 12 months. Other
parameters included liver and splenic enlargement, packed
cell volume, white blood cell count, and cumulative SCD-
related complications as described by Adegoke and Kuti
[4]. The presence of lifetime complications was confirmed
by history and review of medical charts. The complications
were defined as follows:

Acute Chest Syndrome (ACS): An acute illness
characterized by fever and respiratory symptoms (dyspnoea,
chest pain and cough) accompanied by new pulmonary
infiltrates on chest radiograph.

Avascular Necrosis (AVN): Osteonecrosis or aseptic
necrosis of the head of the femur or humerus confirmed by
radiography as irregularity of the articular surfaces of the
head of the femur/humerus.

Stroke (cerebrovascular disease): Acute neurologic
symptoms and signs lasting more than 24 hours, secondary
to occlusion of and or haemorrhage from cerebral vessels.
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When available, the diagnosis is confirmed on a computerized
tomography (CT) scan or magnetic resonance imaging (MRI).

Severe bacterial infections: Pneumonia, sepsis,
meningitis, osteomyelitis, and septic arthritis confirmed by
positive culture and or radiograph.

Chronic leg ulcer: Ulceration of the skin and underlying
tissue of the lower extremities, especially on the medial or
lateral surface of the ankle

Cholelithiasis: The presence of gallstone manifested
with severe colicky abdominal pain and confirmed with
abdominal ultrasonography.

Priapism: Presence of sustained, unwanted, and painful
penile erection.

Data analysis

Data were analysed using SPSS for Windows version
22 statistical software (IBM Corp. Armonk, NY, USA).
Categorical variables were summarised using percentages
and proportions and compared using Pearson’s chi-square
test. Continuous variables were summarised using mean
and standard deviations after the Kolmogorov-Smirnov test
confirmed normal distribution. The exception was age at
diagnosis which was described with median and interquartile
range (IQR) because it was not normally distributed.

Results

Over seven months (November 2022 to May 2023), a
total of 130 children with SCA who routinely attend the clinic
were recruited.

Socio-demographic characteristics

Gender, age and social class: There was an overall male
preponderance (53.1%) with a male-to-female ratio of 1.1:1
(Table 2).

Age ranged from 5 to 15 years with a mean (SD) age of
9.74 (2.81) years. The majority of the children were in the
age group 8 - 10 years) 50; (38.5%) and the most common
ethnicity was Mandinka (63; 48.5%).

Only 3 (2.3%) children were classified as upper
socioeconomic class (i.e., classes I and II) and the majority
were lower socioeconomic class (xx, xx.x%; classes IV and V).

Age at diagnosis of sickle cell anaemia and use of
hydroxyurea: The age of diagnosis of SCA ranged from 9
months to 14 years, with amedian (IQR) of 3.0 (2.0, 6.0) years.
None of the children was diagnosed in the newborn period
or before the first 9 months of life. Twenty-four (18.5%)
were diagnosed between the ages of 9 and 12 months. The
majority, 68 (52.3%), were diagnosed when aged 1 - 5 years
and the remaining 38 (29.2%) after the age of five years.
Ninety (69.2%) children were using hydroxyurea at the time
of recruitment.
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Table 2: Sociodemographic characteristics of study participants.

HbSS group
Sociodemographic variables (n=130)
n (%)
Gender

Male 69 (53.1)

Female 61 (46.9)
Age group (years)

5-7 31(23.8)
8-10 50 (38.5)
11-13 35(26.9)
14-15 14 (10.8)

Ethnicity
Mandinka 63 (48.5)
Wolof 23 (17.7)

Fula 22 (16.9)

Jola 7 (5.4)
Others’ 15 (11.5)

Social class:
Class I 1(0.8)
Class II 2(1.5)
Class I1I 24 (18.5)
Class IV 53 (40.8)
Class V 50 (38.4)

"Others: Serahule, 12 (4.6%); Serer, 9 (3.5%); Manjago, 7 (2.7%) and Aku, 6 (2.3%).

Sickle cell disease clinical severity scoring (Table 3)

Table 3: Burden of sickle cell disease and disease severity among the 130 children
with sickle cell anaemia.

Variables Number Percentage (%)
Frequency of significant pain episodes*
No pain episode 15 11.5
1 25 19.2
2-3 28 21.5
>3 62 47.7
Frequency of hospitalisations*
No hospitalisation 68 52.3
1 29 22.3
2-3 19 14.6
>3 14 10.8
Frequency of transfusions*

No transfusion 95 73.1
1 25 19.2
2-3 9 6.9
>3 1 0.8

Liver size
<2cm 124 95.4
2-5cm 4 3.1
>5cm 2 1.5

Spleen size
<5cm 123 94.6
5-10cm 6 4.6
>10 cm 1 0.8

Packed cell volume
>24% 74 56.9
18% - 23% 52 40.0
<18% 4 3.1
White blood cell count
<11,000/mm? 73 56.2
11,000 - 15,000/mm? 38 29.2
>15,000/ mm? 19 14.6
SCD severity

Mild 108 83.1
Moderate 17 13.1
Severe 5 3.8

Key: * Indicate events within the last 12 months before the study period

Parameters in the twelve months before the study
period

Table 3 shows that 115 (88.5%) children experienced at
least one significant painful crisis in the 12 months preceding
the study. Sixty-two (47.7%) had at least one hospital
admission, including 14 (10.8%) who were admitted more
than three times in the 12 months preceding the study
period. Also, 35 (26.9%) were transfused out of which one
child (0.8%) was transfused on more than three occasions in
the last 12 months.

Clinicaland somelaboratory parametersatpresentation

Two children with SCA (1.5%) had hepatomegaly
exceeding 5cm and 7 (5.4%) had splenomegaly of at least
5cm, including a child (0.8%) with massive splenomegaly
(spleen size of 12cm). Four (3.1%) children had PCV <18%
and 57 (43.8%) had WBC counts 211,000/mm? (Table 3).

Complications of sickle cell anaemia

A total of 30 (23.1%) children had SCA-related
complications (Figure 1). The leading complication was
ACS, which had occurred in 11 (8.5%) children. None of the
children had a history or case note documented evidence
suggestive of meningitis, chronic leg ulcer, osteomyelitis, or
nephropathy. No child had more than one complication.

Disease severity scores ranged from 0 - 19 with a mean
(SD) score of 5.0 (3.6). One hundred and eight (83.1%)
children had mild disease, 17 (13.1%) had moderate disease
and 5 (3.8%) had severe disease (Table 3). The latter
comprised all five children with stroke who had SCD severity
scores of either 18 or 19. Table 4 shows no significant
difference in the proportions of patients preadolescents
and adolescents who had mild or moderate/severe disease

12
11 (8.5%)

10

8

7 (5.4%)
6 (4.6%)
6
5 (3.8%)
4
2 1(0.8%)

ACUTE CHEST
SYNDROME

AVASCULAR
NECROSIS OF
HEAD OF FEMUR

GALLSTONE STROKE PRIAPISM

Figure 1: Complications of sickle cell anaemia among the 130 children.
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Table 4: Sociodemographic and Clinical Factors according to disease Severity.

Factor Mild SCD | Moderate and Severe SCD X2
Age Group
Preadolescent 50 9 0.214 0.644
Adolescent 58 13
Sex
Male 55 14 2.190 0.164
Female 53 8
Ethnicity
Mandinka 52 11 7.270 0.839
Fula 18 4
Wollof 18 5
Jola 6 1
Others 14 1
Social Class
Upper/Middle 24 3 0.380 0-538
Lower 84 19
Diagnosis
Early 19 5 0.320 0.572
Late 89 17
Hydroxyurea Use
Yes 78 12 2.681 0.102
No 30 10

Table 5: Mean (SD) sickle cell disease severity score between different groups.

Variables Mean (SD) SCD severity score | t-test/ANOVA  p value
Age group 0.534 0.594
Preadolescents 5.2 (3.8)
Adolescents 4.9 (3.5)
Sex 0.698 0.487
Male 5.2(4.2)
Female 4.8(2.9)
Social class 0.322 0.748
Upper social class 5.7 (4.7)
Middle/ Lower class 5.0 (3.6)
Timing of diagnosis -0.299 0.765
Early diagnosis 4.9 (3.2)
Late diagnosis 51(3.2)
Use of hydroxyurea 1.263 0.209
Yes 4.7 (3.7)
No 5.6 (3.3)

severity. Ditto for gender, social class, timing of diagnosis or
the use of hydroxyurea. Also, Table 5 which compared the
mean (SD) SCD score between various groups showed no
significant difference.

Discussion

The study revealed a wide range in severity of SCA
in children in The Gambia. More than four-fifths of our
patients had mild disease, over 17 % had moderate disease,
and approximately 3% had severe disease. Overall, our
patients tended to have mild disease (severity score < 5)
like Senegalese, Yemen and Eastern Saudi Arabia children
(average scores 7.8, 5.8, and 4.5, respectively [18,19]. This
is unlike the higher mean scores of 9.85 found in Nigerian
children and 9.5 reported for children from the southwestern
Province of Saudi Arabia [19]. This variability could be linked
to the differences in (-globin haplotype polymorphisms
in different geographical locations [18]. Saudi and Senegal
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haplotypes commonly result in mild disease while Benin and
Bantu haplotypes found in Nigerian children are generally
associated with severe disease [20,21].

In this study, the disease severity score was not correlated
with age, (r = 0.2; p = 0.644). This may be attributable to a
lower likelihood of lifetime complications in older children
with SCA. In addition, gender and socioeconomic class did not
influence disease severity scores. This contrasts with findings
from Ballas. et al. that showed that pre-adolescent girls
and children from lower socioeconomic levels experience
more severe illness [21]. Ordinarily, children from higher
socioeconomic levels with better education and financial
status would be expected to have lower severity scores
because of the interplay between genetic and environmental
factors on SCA severity. The healthcare system in the Gambia
is highly accessible and affordable, unlike many counterparts
in the subregion, and this may have reduced the impact of
low socioeconomic status.

The diagnosis of SCA was made in the first year of life in
only 24 (18.5%) children with SCA, with none of them in the
neonatal period or the first 6 months of life. Although age at
diagnosis was not associated with disease severity (p = 0.57),
early diagnosis is a high priority for improving survival and
reducing complications in SCA [22].

Drugs such as hydroxyurea have been associated with
a reduction in the severity and frequency of significant
painful crises [23]. Although its use was not significantly
associated with disease severity in our patients (p = 0.10),
we were unable to ascertain compliance with hydroxyurea
which may have affected our findings. Besides, treatment
with Hydroxyurea in the majority of children might have
contributed to the low scores. Especially as HU is prescribed
for the more severe cases. Also, only steady-state children
were included.

Limitations of our study are that information on the
lifetime incidence of complications, previous treatment at
other hospitals, and age and symptoms at initial diagnosis
may have been subject to recall bias, particularly given that
children in steady state were recruited for this study. Other
proven parameters of disease severity such as measurement
of foetal haemoglobin as well as investigations like cranial
magnetic resonance angiography and transcranial Doppler
ultrasound scan were not incorporated into the scoring
system. Diagnosis of stroke as a complication of sickle cell
disease was based on clinical definition, rather than by
MRI, which is a limitation since some patients might have
been missed without MRI. The inclusion of a more accurate
assessment of disease complications facilitated by imaging
and other technologies may improve the reliability of the
score. Finally, this study did not include an assessment of the
number of deaths due to SCA in children in our population.
Rather, the study is limited to survivors who likely have less
severe disease.
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Concurring with Adegoke with Kuti’s conclusion (add
ref), further studies employing the most recently described
molecular and genetic prognostic markers in SCA are critical
in the identification of patients at risk for severe disease and
prediction of serious complications of SCA. However, the
routine evaluation of disease severity using simple clinical-
laboratory parameters is beneficial and may enhance the
provision and quality of care and management outcomes for
children with this chronic and debilitating disease.

In conclusion, assessment of disease severity for common
diseases such as SCA informs the provision of care. Although
the majority (83.1%) of children with SCA in this study had
mild disease, severe complications occurred in many children.
Efforts should be made to strengthen comprehensive SCD
care in the country. This should include neonatal screening
for early diagnosis, active prevention and management of
pain episodes and lifetime complications, especially stroke,
to improve disease severity. These strategies should include
the continued availability of hydroxyurea and other effective
stroke prevention interventions. Periodic assessment
of disease severity so that appropriate preventive and
therapeutic care could be offered.
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