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[bookmark: _Toc224777534]Introduction
The Sickle Cell Disease (SCD) is a hereditary haemoglobin disorder due to mutation in the β-globin gene which forms haemoglobin S that causes the red blood cells to be rigid and sickle-shaped resulting in hindering microcirculation as well as causing haemolytic anaemia and vaso-occlusive problems (Rees, Williams and Gladwin, 2010). SCD is a genetic disease burden on a population of about 7.7 million globally, with an average of 300,000 infants born with the condition annually showing the disease has a high prevalence (World Health Organization, 2023). SCD is the most prevalent inherited blood disease in the United Kingdom, with a prevalence of approximately 17,000 individuals, with 250–300 babies diagnosed each year, mostly due to national screening programmes (Sickle Cell Society, 2024). Early infancy is a period of critical disease management since clinical manifestations usually occur after the haemoglobin level of the fetus drops at the ages of 3–6 months, making them more vulnerable to infection, severe anaemia and vaso-occlusive complications (Rees, 2007). Universal newborn blood spot screening has been established in the United Kingdom to test more than 600,000 newborn babies every year, which allows those with the conditions to be detected early and treated with immediate clinical care, including prophylactic penicillin and specialised follow-up services (UK Government, 2020). Early identification during birth enables early management of complications that play a great role in the morbidity and mortality of early childhood (NHS, 2024).
[bookmark: _Toc224777535]Definition 
Sickle Cell Disease (SCD) is a familial haemoglobin dysfunction where there is the production of abnormal haemoglobin S (HbS), as a consequence of mutation in the β-globin gene, the HBB gene that is located on chromosome 11 (Rees, Williams and Gladwin, 2010). The mutation replaces glutamic acid at the sixth position of the β-globin chain with valine and results in haemoglobin, which polymerises during low-oxygen conditions and shapes erythrocytes into stiff sickle forms. Such sickle red blood cells have less deformability and higher adhesiveness which favour microvascular obstruction, haemolysis and tissue hypoxia (Rees, Williams and Gladwin, 2010). 
[bookmark: _Toc224777536]Global and UK Prevalence
Sickle Cell Disease is an important health issue that impacts about 7.7 million people around the world and about 300,000 infants are born with the disease every year (World Health Organization, 2023; Piel et al., 2017). There is a strong geographical concentration in the disease since the sickle cell gene was developed in malaria-infested areas. Sub-Saharan Africa has a proportion of about 80% of the cases of SCD, as the health facility and access to specialised care are scarce (Ware et al., 2017). In most of the low-income countries, there is no systematic screening and preventive care, which adds to the high rates of death of affected children. It has been estimated that approximately 90 percent of SCD-afflicted children born in low-income environments pass away before their fifth birthday without proper care, and this also shows how critical a low availability of healthcare resources can be (World Health Organization, 2023).
In the United Kingdom, SCD is considered to be the most prevalent inherited blood disease. The statistics on the prevalence of SCD show that currently, the population of the condition living in ethnically diverse groups is about 17,000–18,000 people, which underscores the increasing social health importance of the ailment (Dormandy et al., 2017). The screening has increased aggregately as can be seen in fig 1:
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Figure 1 Sickle cell and thalassaemia screening: data report 2019 to 2020
In the UK, the prevalence of SCD in babies was estimated at 250–300 cases annually, which was mainly identified via the national newborn screening programme (Sickle Cell Society, 2024). Among newborns, it is estimated that every one in 2,800 births is affected and every one in seventy-nine babies has the trait of the sickle cell, which has shown that the gene is widely spread in the population (UK Government, 2025).
[bookmark: _Toc224777537]Aetiology
Normal erythrocytes last about 120 days, but sickled erythrocytes hemolyze often in 10–20 days, which results in chronic anaemia and frequent vaso-occlusive crisis. SCD has an autosomal recessive type of inheritance. Those who inherit the HbS gene in two copies (HbSS) develop the disease and those with single one (HbAS) do not develop the disease but develop sickle cell trait which does not manifest severely in clinical manifestations. The prevalence of the sickle cell trait in populations that had high prevalence ranges between one in seventy-nine newborns across the globe with the genetic mutation being widely spread across the world (Sickle Cell Society, 2024). In the initial months of their lives, the infants with SCD have some protection because of high levels of fetal haemoglobin (HbF) which prevents haemoglobin polymerisation. Since the HbF levels decrease following birth, which is usually between three to six months, HbS is now mostly dominant with clinical manifestations starting to occur (Rees, 2007). Common early symptoms are dactylitis, severe anaemia and prone to bacterial infections owing to dysfunction of the spleen.

[bookmark: _Toc224777538]Physical Impact in Early Infancy
The mutation of haemoglobin to sickle cell leads to significant physiological problems at a young age due to chronic haemolysis and repeated vascular blockage due to unnatural polymerisation of haemoglobin as can be seen in fig 2:
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Figure 2 part of the human gene encoding the protein haemoglobin
Haemoglobin S in red blood cells makes them rigid and sticky in hypoxic conditions that encourage vaso-occlusion in small blood vessels and hinders the flow of oxygen to the tissues (Rees, Williams and Gladwin, 2010). Normal erythrocytes have a lifespan of around 120 days, and the sickle erythrocytes are often destroyed within 10–20 days and this causes permanent haemolytic anaemia and extreme demands on metabolism in infants who still have limited physiological reserves (Rees, Williams and Gladwin, 2010). Therefore, Sickle Cell Disease infants usually have severe anaemia, fatigue and retarded growth within the first year of life (Public Health England, 2019).
Another significant early clinical phase is dactylitis, which can also be referred to as hand-foot syndrome; it is painful swelling of the hands and feet occasioned by microvascular obstruction in bone marrow. It is a complication that is common in children aged between six months and two years of age and it is usually the first manifestation of the disease (Rees, 2007). Also, splenic sequestration is a fatal complication during infancy. Splenic bursting pooling of blood may lead to acute hypovolaemia and severe anaemia, which is treated urgently by transfusion therapy to avoid collapse in circulation (Piel et al., 2013). Infants also exhibit vulnerability to bacterial infections since, due to multiple instances of splenic infarction, the immune system is compromised and the body cannot eliminate the encapsulated organisms like Streptococcus pneumoniae. The consequence of these complications includes hospitalisation, which is a common occurrence. Vascular obstruction is the leading cause of disease morbidity as acute vaso-occlusive pain crises represent about 80% of hospitalization of people with Sickle Cell Disease (Latinovic et al., 2013). A decade had also seen the number of hospital stays of Sickle Cell Disease rise by an alarming 42 percent, which shows an upward trend in healthcare requirements of certain communities with a high prevalence of the disease (Latinovic et al., 2013). Repeated hospitalisation is a significant strain on the services of paediatrics and indicates how long-term the disorder can be.
[bookmark: _Toc224777539]Psychological and Social Impact
Sickle Cell Disease imposes considerable psychological and social impact on families that have to take care of the sufferers who are infants. This diagnosis often causes chronic anxiety due to the need of parents to cope with a long-term condition that is accompanied by uncertain complications and frequent hospitalisation. The issues of severe pain crises, infections and possible organ damage during the early childhood age are common causes of emotional stress. Parents who have to take care of babies with sickle cell disorder often report constant anxiety about the possibility of sudden worsening of their condition and the lack of certainty about the prognosis in the long run (Telfer et al., 2007). Psychological load is enhanced by the necessity to monitor the patient constantly, to visit the doctor frequently and follow preventive treatment including using prophylaxis and vaccines. Emotional stress is not the only social effect. The need to visit the hospital and meet with the specialists regularly to care for an infant with Sickle Cell Disease may often disturb employment and place high financial strain on the families. Other childcare pressures and transportation expenses related to specialist clinics also add to the strain of the economy. These forces have an uneven distribution of weight among communities with the highest prevalence of sickle cell disease. In the United Kingdom, the disease is predominant among people of African and Caribbean descent, i.e., many of the affected families are the representatives of ethnic minorities that have a poor socioeconomic status (Sickle Cell Society, 2024).
[bookmark: _Toc224777540]WIDER Implication on Families
When Sickle Cell Disease (SCD) occurs in infancy age, it has far-reaching consequences to the families because the condition is chronic, and its management requires comprehensive care in the early childhood stage. The level of psychological stress in parents is usually high after the diagnosis since parents have to deal with the threat of serious complications like infections, anaemia and vaso-occlusive crisis. It has been reported that parents of children with SCD have often reported their constant anxiety due to the unexpected disease attacks and frequent hospitalisation of children (Telfer et al., 2007). The number of patients admitted to hospitals with Sickle Cell Disease in England rose by about 42 percent in a 10-year time, which means that families have to deal with the high cost of healthcare (Latinovic, Gulliford and Hughes, 2013). Parenting roles are also high. Severe cases of an infant with SCD demand round-the-clock observations, a routine intake of prophylactic medications like daily penicillin, and frequent visits to specialists in NHS haemoglobinopathy departments (NHS, 2024). These constant healthcare needs usually affect the employment and income levels of the parents especially when they need to visit the hospitals so frequently. There is an indication that families who have SCD are usually incurring an extra expense in terms of travelling, child care of the other children and time off work which causes further strain on the budget (Sickle Cell Society, 2024).
[bookmark: _Toc224777541]Evidence-Based Treatment in the UK
Sickle Cell Disease among children in the early childhood stage in the United Kingdom is managed through organised care pathways in the National Health Service (NHS) managed facilities that are designed to mitigate the risk of infections, avert complications and enhance long-term survival. Penicillin prophylaxis is one of the first interventions, which is introduced soon after the diagnosis within the national newborn screening programme. Splenic dysfunction leads to more implicated infants with Sickle Cell Disease being susceptible to invasive pneumococcal infections due to the inability to eliminate encapsulated bacteria. Penicillin prophylaxis is an essential element in the initial clinical management of sickle cell patients since it demonstrates a significant decrease in death rates caused by infection in children taking the drug every day (Cober and Phelps, 2010).
Vaccination can also be defined as a strategy of high preventative value. Along with the regular childhood vaccinations, children with Sickle Cell Disease get more vaccines, which aim at pathogens that are known to cause serious infections in children whose immunity is compromised. These are pneumococcal, meningococcal and Haemophilus influenzae type b vaccines. Immunisation in childhood is especially crucial since bacterial infections remain a leading cause of childhood morbidity in any person who has Sickle Cell Disease (NHS England, 2021). Pharmacological treatments are also applied in order to lessen the severity of the disease. Hydroxycarbamide (hydroxyurea) is commonly used in children with frequent complications since it elevates the levels of fetal haemoglobin and decreases haemoglobin S polymerisation, as well as reduces the incidence of vaso-occlusive crises. Hydroxycarbamide has shown a decrease in painful attacks and hospitalisations of people with Sickle Cell Disease (NICE, 2023).
[bookmark: _Toc224777542]Theoretical Models for Long-Term Condition Management
Sickle Cell Disease should be managed using long-term care plans due to the lifelong monitoring, preventive measures and multidisciplinary clinical support that are involved in the management of this condition. In the United Kingdom, the model of organising services in the country is the House of Care. The model focuses on four areas that are interdependent with effective and knowledgeable patients, organised medical and nursing personnel, prosocial organisational structures and the availability of resources in communities (NHS England, 2019). As it relates to the issue of sickle cell disease, the House of Care model would encourage integrated paediatric services comprising of haematologists, paediatricians, specialist nurses and community healthcare providers. The collaborative strategy will help to monitor problems early, frequent health check-ups and health education programmes that will assist the parents dealing with the condition at a tender age. Person-centred care is one of the key principles of the model as it promotes the idea of shared decision-making between the professionals and the families who take care of the patient on a daily basis. The Chronic Care Model is an internationally recognised model of chronic disease management that emphasises the enhancement of health outcomes in well-organised interactions between the healthcare systems and informed patients. This model reflects a number of components, including self-management support, the design of the delivery system, the decision support mechanism and clinical information systems that promote coordinated care in healthcare services (Ware et al., 2017).
[bookmark: _Toc224777543]Health Policy and Care Agenda
The management of Sickle Cell Disease in the United Kingdom is based on national health policies aimed to ensure better results of the long-term condition and preventable complications. Long-term conditions are described as a significant source of healthcare demand in the NHS Long Term Plan, as around 70 percent of the NHS costs, and 50 percent of general practitioner appointments, are attributed to long-term conditions (NHS England, 2019). In this context, there was an enhanced specialised haemoglobinopathy service, which was intended to enhance coordinated care of persons with sickle cell disease, which comprises regional specialist centres and multidisciplinary paediatric teams.
Clinical management is also supported by NICE guidelines which give standardised evidence-based pathways to diagnosing and treating complications of sickle cell disease. Among the NICE guidelines are protocols to deal with acute painful crises, stroke prevention with transfusion therapy as well as hydroxycarbamide to minimize vaso-occlusive complications (NICE, 2021). The following recommendations are meant to promote consistency in clinical practice within the NHS hospitals and other specialist services. Early diagnosis is taken care of by the national newborn blood spot screening programme that screens over 600,000 newborn babies in England annually for diseases such as Sickle Cell Disease (UK Government, 2020). Through this universal screening programme, early diagnosis during the first weeks of life makes the infants subject to preventive therapy including prophylactic penicillin and specialist monitoring.
[bookmark: _Toc224777544]Recommendations
To enhance the outcomes of infants with Sickle Cell Disease in the United Kingdom, there is a need to improve policies and the healthcare system specifically. To begin with, early consultation with specialist haemoglobinopathy services should be given first priority. Even though newborn screening allows affected infants to be diagnosed early in their lives, a delay in seeking specialists is still an issue in some jurisdictions. This would ensure that every diagnosed infant is seen by specialist clinicians and that necessary clinical monitoring is done within the initial three months to minimize complications that are avoidable.
Second, there should be increased community awareness campaigns in communities where the rate of prevalence of Sickle Cell Disease is the most prevalent. The condition is found in the United Kingdom, however, disproportionately among the people of African and Caribbean descent, and culturally sensitive education programmes are a necessity in enhancing recognition and adherence to therapy at a younger age. Awareness about genetic inheritance and the healthcare provided to individuals could be raised by involving community organisations and primary care services in the process of the public health campaigns.
[bookmark: _Toc224777545]Conclusion
Sickle Cell Disease is a severe genetic blood disorder, which has a high health impact both globally and nationally. It is also evident that Sickle Cell Disease affects more or less 7.7 million people in the world, more than 300,000 babies are born with the condition every year, which proves that the problem continues to pose a significant burden globally. In the United Kingdom, the prevalence of Sickle Cell Disease is approximately 17,000 individuals, the number of infants is estimated at 250-300/year, which is why the challenge is becoming increasingly topical in the context of multinational populations. The NHS newborn blood spot screening programme, which screen over 600,000 newborns yearly, is important in the early diagnosis of the condition to allow timely preventive care and specialist management.
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