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Abstract

Introduction: Sickle cell anaemia is an inherited blood disorder 
widely prevalent in the west African sub-region. Children born with 
this disorder experience frequent episodes of pain and other mor-
bidities requiring hospitalization. Knowledge of the medical com-
plications which commonly present in various regions and centers 
is important, as it can help clinicians with prompt identification of 
symptoms, and institution of relevant medical care and treatment. 
This would greatly benefit outcome.

Methods: A retrospective study, done over a thirty-month pe-
riod, from January 2021 to June 2023. Information was retrieved 
from the case folders of hospitalized children with sickle cell anae-
mia in the Paediatric Medical ward. These included the biodata, 
medical history, physical examination and results of relevant hae-
matological, radiological or other investigations. Retrieved data was 
entered into an excel spreadsheet. Analysis was done using the Mi-
crosoft excel package and variables were expressed in percentages, 
tables and figures.

Results: Total ward admissions during the study period were 
1282. Of these, 131 were children admitted for various complica-
tions of sickle cell anaemia. These constituted 10.2% of the total 
admissions, with a male/ female ratio of 1:1. The causes of hospi-
tal admissions in decreasing frequency were vaso-occlusive crises 
(48.1%), infection (7.6%) and anaemia (5.3%) respectively. Children 
less than ten years of age had a greater percentage of hospital ad-
missions. No child died within this study period from complications 
of sickle cell anaemia.

Conclusion: Vaso-occlusive crises, infection and anaemia were 
the commonest causes of hospital admission among children with 
sickle cell anaemia in this center. The outcome of hospital admis-
sions in these children were good, with most being discharged in 
satisfactory condition. Comprehensive care for these children is es-
sential for good outcome.
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Sickle cell anaemia is an inherited genetic disorder prevalent 
in the sub-Saharan African region. It represents a major pub-
lic health problem and a burden to affected children, families, 
healthcare system and the society at large. It is a disease fraught 
with repeated episodes of acute illnesses and frequent hospi-
talizations since it causes a wide range of multisystemic com-
plications and progressive organ damage [1,2]. It is important 
for clinicians practicing in countries where sickle cell anaemia 

is prevalent to be aware of common presenting complications 
of this illness in their locality. This would heighten their index 
of suspicion in diagnosis and treatment. This review is aimed 
at highlighting such complications. It is also needful to gener-
ate more data in different localities about the incidence and 
prevalence of various sickle cell complications observed in the 
childhood population. Health-care policy makers would then be 
alerted on the need for more focused and targeted interven-
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tions in the comprehensive care of these children. These would 
improve the long-term survival of the child, and enhance their 
quality of life.

Methods

A retrospective study, done over a thirty-month period, from 
January 2021 to June 2023. Information retrieved from the case 
folders of hospitalized sickle cell anaemic children in the Paedi-
atric Medical ward, included the biodata, history, physical ex-
amination and results of relevant haematological, radiological 
or other investigations done. Retrieved data was entered into 
an excel sheet. Analysis was done using the Microsoft excel 
package and variables were expressed in percentages, tables 
and figures.

Results 

Total ward admissions during the study period was 1282. Of 
these, 131 were children admitted for various complications of 
sickle cell anaemia. These constituted 10.2% of the total admis-
sions, with a male/female ratio of 1:1 The age range of children 
was between 8 months to 17 years, with a median age of 8 
years. Children ten years of age and below, were the most hos-
pitalized group - 63% (Table 1).

The three leading causes of hospitalization were vaso-occlu-
sive Crisis (48.1%), infection (7.6%) and hyper-haemolytic anae-
mia (5.6%). Respiratory complications also played a major role 
in hospitalization of children. Central nervous system complica-
tions like meningitis and carvenous sinus thrombosis were the 
least frequent causes of admissions. No patient died from com-
plications of sickle cell anaemia within the study period.

The age group with the highest frequency of vaso-occlusive 
(bone-pain) crisis were the older children in the 11 to 15-year 
group, followed by children less than five years old (Figure 1).

The systemic profile of various complications seen (Figure 
2) illustrated the following in decreasing frequency: Musculo-
skeletal complications (n =16) which included dactylitis, chronic 
leg ulcers, osteomyelitis, septic arthritis, avascular necrosis of 
femoral head. Respiratory complications (n =15); acute chest 
syndrome, bronchopneumonia, lobar pneumonia. Cardiovas-
cular complications (n=11); anaemic heart failure and severe 
anaemia. Central nervous system complications (n =10): These 
included stroke, carvenous sinus thrombosis, meningitis, sickle-
cell retinopathy. Renal complications (n=4): urinary tract infec-
tion and sickle cell nephropathy respectively.

Figure 3 illustrates the outcome of the children hospitalized. 
A greater percentage of the admitted children (94.7%) were dis-
charged in satisfactory condition while a few (5.3%) Left Against 
Medical Advice (LAMA). No child with sickle cell anaemia ab-
sconded and none died during the period of study.

Figure 1: Age grade of children with Vaso-Occlusive cris.

Figure 2: Systemic profile of complications seen.

Table 1: Age range of hospitalized children.
Age (years) N  (%)

<5 43  (33)

6 – 10 40  (30)

11 -15 38  (29)

>15 10  (8)

TOTAL 131 (100.0)

Table 2: Spectrum of complications in hospitalized sickle cell anaemic 
children.

Variable Number (n)

Vaso-Occlusive Crisis (Bone-pain) 63

Sepsis (Infection) 10

Dactylitis 7

Severe anaemia 7

Acute chest syndrome 5

Bronchopneumonia 5

Lobar pneumonia 5

Anaemic heart failure 4

Stroke 4

Osteomyelitis 4

Severe Malaria 3

Urinary tract infection 2

Chronic leg ulcer 2

Septic arthritis 2

Retinopathy 2

Nephropathy 2

Meningitis 1

Carvenous sinus thrombosis 1

Avascular necrosis of the femoral head (ANFH) 1

TOTAL 131

Figure 3: Outcome of hospitalized sickle cell children.
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Discussion

Sickle Cell Anaemia (SCA) is a chronic haemolytic blood dis-
order, which is inherited in an autosomal recessive manner. SCA 
is a recognized global public health concern due to the signifi-
cant social and economic impact that results from its attendant 
morbidity [1,2]. Studies from other African countries have simi-
lar observations to present report, that common morbidities 
associated with sickle cell anaemia in children include intermit-
tent painful crisis, musculoskeletal problems, stroke, pulmonary 
hypertension and septicaemia [1-4]. These often co-exist, and 
affect child’s quality of life. 

The systemic and life-threatening complications that occur 
in children with sickle-cell anaemia basically results from acute 
sickling of red blood cells and sequestration in various organ/
systems culminating in the various presentations. If left untreat-
ed, could lead to death. It is therefore important for clinicians 
to recognize these morbidities early and institute appropriate 
interventions for long-term survival.

The clinical manifestations of sickle cell anaemia for affected 
children are variable. The bases for this are poorly understood, 
but it is generally accepted that an interplay of both genetic and 
environmental factors contribute to the varying clinical course 
of the disease. The environmental and economic factors differ 
in different regions of the world where these children live, and 
inevitably affects their disease course and presentations [1-4].

Within the study period, children admitted with various com-
plications of sickle cell anaemia constituted 10.2% of the total 
paediatric medical admissions. This certainly represents a great 
burden from a non-communicable disease. This is comparable 
to the 10.0% documented in a recent report by Ibraheem et 
al [5] from ten tertiary hospitals across five geo-political zones 
in Nigeria, but differs from the lower prevalences of paediatric 
sickle cell admissions documented from Enugu [6], south-east 
Nigeria and Port-Harcourt [7], south-south Nigeria, recording 
3.9% and 3.7% respectively of total paediatric medical admis-
sions. The erstwhile study in Enugu was done some years ago, 
of which presently there is more awareness on sickle cell dis-
ease among communities and families in Nigeria. Nevertheless 
sickle cell anaemia constitutes a huge burden to childhood pae-
diatric hospitalizations in sub-Saharan Africa, and comprehen-
sive care with interventions must necessarily be considered in 
health care policy decisions of several African countries, includ-
ing Nigeria. Children less than ten years of age were the most 
hospitalized group comparable to other reports from Nigeria 
and other countries [7-15].

Vaso-occlusive (bone-pain) crisis, infections, anaemia and 
pneumonias were seen as the most frequent causes of hospital 
admissions among the children with sickle cell anaemia in this 
study. Similar trend of complications has been documented by 
various authors within and outside Nigeria in hospitalized sickle 
cell children [11-16]. The disease process in sickle cell anaemia 
causes complications in multiple organ/systems of these chil-
dren. These often co-exist affecting quality of life, and without 
prompt intervention could progress to death.

Acute bone-pain crisis (vaso-occlusive) was the most com-
mon cause of hospital admission in this study. This observation 
is similar to reports from Nigeria and other countries [9,13-16]. 

In contrast some other reports from Southern Nigeria docu-
mented infection a leading cause of hospital admissions [6,8]. 

Pain associated with vaso-occlusive crises is due to occlusions of 

microvascular vessels, which trigger the activation of nocicep-
tive afferent nerve fibers [17,18]. Children younger than 3 years 
are prone to painful swelling of the hands, known as hand-foot 
syndrome or dactylitis. Older children and young adolescents 
had the greatest frequency of vaso-occlusive crises in present 
study. A similar observation to a report from Port-harcourt, 
Nigeria where a higher frequency of children greater than 12 
years of age were the most affected [8]. Long bones and joints 
are often the affected areas of necrosis leading to pain [17,18].

Infections were the second-leading cause of hospitalization 
among children and adolescents in this study. Other studies had 
also noticed similar trend, with infection being a second lead-
ing cause of hospital admissions [8,15,17,19]. A major cause 
of mortality in childhood sickle cell anaemia, is overwhelming 
bacterial infections especially due to encapsulated organisms, 
principally pneumococcus [17,18]. This is as a result of a vari-
ety of immune defects in the disease most importantly, splenic 
dysfunction. Most of these children become functionally as-
plenic early in life [17,18]. The risk of bacterial infection is dra-
matically increased in sickle cell anaemia and especially so, for 
encapsulated organisms and children less than five years. This 
is due to repeated episodes of sickling-induced splenic infarc-
tion. Additional contributing factors include abnormalities of 
opsonization, antibody production, the alternate complement 
pathway, leucocyte function defects, and cell-mediated immu-
nity [17,18].

Anaemia is a major cause of morbidity and mortality in SCD, 
and many patients die in hospital emergency rooms and wards 
before blood transfusions can be initiated. Authors within and 
outside Nigeria have noted similar picture. Most cases were 
related to aplastic, acute sequestration, hyper-hemolytic and 
vasculo-occlusive crises [6,11]. The authors suggested, how-
ever, that it was important to assess for other causes of anae-
mia in SCA patients including malaria parasitaemia which is also  
known to be an incriminating factor for anaemia in these chil-
dren [6,11,19].

The systemic profile of complications in present study re-
vealed a high frequency of children presenting with musculo-
skeletal complications. Some other authors have noted simi-
larly, that many children with sickle cell anaemia experience 
musculoskeletal complications due to avascular necrosis, osteo-
myelitis, and septic arthritis [20-22]. The musculoskeletal com-
plications of SCA result from vessel occlusion, tissue ischemia, 
infarction and progressive end organ damage. These authors 
noted that children below age 10 years were more likely to have 
multiple musculoskeletal problems [20-22].

Respiratory complications such as pneumonias and acute 
chest syndrome, also presented a great number of total admis-
sions. A multi-center study across several regions in Nigeria by 
Ibraheem et al recorded respiratory morbidities in hospitalized 
sickle cell children to include pneumonia (40.1%) and acute 
chest syndrome (26.7%) respectively [5]. Central nervous sys-
tem complications like stroke and multiple organ failure are 
other common causes of morbidity and death [5].

In older patients, chronic organ failure, especially renal fail-
ure, becomes quite important. Some other distressing, but not 
necessarily fatal complications include chronic leg ulcers and 
avascular bone necrosis typically affecting the femoral heads 
also occurring especially in older children and adolescents. All 
these were documented with differing frequencies in children 
seen over the study period. 
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Most of the children were discharged in better condition, and 
no deaths were recorded during this study period. There has 
been widespread improvement in the management of children 
born with sickle cell anaemia over the recent years. This has led 
to the prolonged lifespan of affected children to late adulthood 
and beyond. The decrease in mortality among SCA children even 
in low-resource countries is partly attributed to the implemen-
tation of comprehensive care programs in many centers. These 
comprehensive practices encompass, health education in com-
munities, and the general public, childhood immunizations and 
vaccinations, anti-malarial prophylaxis therapy, vitamin supple-
ments and patient/caregiver empowerment through education 
[23-25]. The health education addresses helpful practices such 
as the importance of hydration, adequate nutrition, and other 
strategies that help prevent the onset of acute SCA complica-
tions. These practices have been adopted in this study center 
and may be greatly contributory for the favourable outcome 
observed in the study period. Although somewhat encourag-
ing, the relatively low in-hospital mortality among SCA children 
may also be under-reporting the true mortality from the dis-
ease considering community deaths and deaths that could oc-
cur before SCA diagnosis is made [18,23-25].

Conclusion

Vaso-occlusive crisis, infections and severe anaemia were 
the most frequent causes of hospital admissions among the 
children with sickle cell anaemia. There was a good outcome for 
discharge among most of the patients with no death recorded. 
The introduction and use of early (neonatal) screening methods 
for this disorder, and the sustained use of comprehensive inter-
ventions directed at prevention of SCA complications already 
incorporated in the country, such as antimalarial prophylaxis 
and immunizations, will help reduce significantly the frequency 
of hospitalizations and subsequently, the economic burden of 
the disease. Sustained health education to families, especially 
those with an affected member would improve health-care 
seeking behaviours. Government health policies for compre-
hensive care would be highly beneficial, including increased 
funding for sickle cell anaemia programs
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