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[bookmark: _Toc227664284]1. Introduction
[bookmark: _Toc227664285]1.1 Context of Sickle Cell Disease (SCD)
Sickle Cell Disease (SCD) is a disease of the blood that is caused by genetic mutations in the hemoglobin gene, leading to the formation of red blood cells with the abnormal shape(Elendu et al., 2023). The disease causes a lot of pain, damage of organs and shortened life expectancy(CDC, 2024). It is mostly common in people of African, Caribbean, and Middle Eastern background with the most prevalence in these groups(World, 2025). SCD is regarded as one of the most prevalent inherited blood disorders in the UK, where more than 17,000 people have this condition as of 2024, about 1 in 79 infants born in the UK (PDA, 2024: England, 2024). Regardless of the impact of the disease, healthcare disparities are common among SCD patients, which can be reflected in the late diagnosis, insufficient treatment choices, and insufficient access to specialized care (Williams and Maguire, 2021: Grismore et al., 2025: Paula, 2025). Under-resourced healthcare systems and systemic biases contribute to these challenges, making the affected populations especially vulnerable.
[bookmark: _Toc227664286]1.2 CRISPR-Based Gene Therapy
CRISPR/Cas9 is an innovative gene-editing tool, which has a potential to cure SCD directly, by modifying the genetic mutation that causes the disease(Park and Bao, 2021). Preclinical and clinical testing have been positive and have revealed that CRISPR may be able to fix the defective hemoglobin gene and offer a functional remedy to SCD (Butt et al., 2025; Zheng, 2025). The technology is a ray of hope to patients who have few ways to cope with the disease. Nevertheless, even with the CRISPR-based gene therapy improvement, the use of the technique in clinical practice is still impeded by a number of issues, such as the expensive character, unique infrastructure, and the need to follow-up the patient in the long term (NYSCF, 2023).
[bookmark: _Toc227664287]1.3 Relevance of the Study
Implementation of CRISPR-based gene therapy in the UK healthcare system may dramatically enhance the quality of life of people with SCD(Tariq et al., 2024). Nevertheless, the necessity to assess the preparedness of the health system to achieve the equitable use of this technology is urgent. The CRISPR therapy is complex, and with the current healthcare inequalities, there is a risk of access disparities to the treatment, especially among marginalized ethnic groups (Nwasike, 2025; NHS, 2025). This research will answer the important question of whether the UK healthcare system is ready to make sure that people with SCD get equitable access to CRISPR-based therapies.
[bookmark: _Toc227664288]2. Literature Review
[bookmark: _Toc227664289]2.1 Burden of Sickle Cell Disease in the UK
The literature has continued to represent SCD as a significant but a historically under-acknowledged social health concern in the UK. According toDormandy et al., (2017), SCD is among the most prevalent inherited blood disorders in the country and has significant effects on the affected individuals, families, and health services. Kunz and Tagliaferri, (2024) support this opinion by demonstrating that SCD is linked to frequent pain crises, complications of the organs, low quality of life, and the necessity of frequent healthcare contact. The significance of their work is that they put the disease in the context of the social reality of the affected communities, in particular, in regions with a high proportion of Black African and Black Caribbean populations.
Other literature goes beyond the disease burden and focus on structural inequality of care. According to NHS Race and Health Observatory (2025), sickle cell patients tend to receive unbalanced care, have low pain management, and reduced confidence in healthcare services. Equally, Nwasike (2025) claims that implicit bias in healthcare systems has also led to the marginalisation of patients with SCD, especially since the condition is more prevalent in racialised groups. Hsu, Hooper and Schieve (2022) also imply that compared to other serious inherited conditions, sickle cell disease has traditionally been less a priority in policy and service planning, even though it is a heavy burden.
[bookmark: _Toc227664290]2.2Advances in CRISPR-Based Gene Therapy for Sickle Cell Disease
The second theme in the literature is scientific and clinical advancement of CRISPR-based therapy. A previous description of CRISPR/Cas9 use in SCD is offered by Demirci et al. (2019), who describe how gene editing can rectify or circumvent the genetic processes that lead to abnormal production of haemoglobin. In more recent reviews, one can see how this area has progressed almost exponentially in the development of experimental promise to therapeutic reality. AsSharma et al., (2021) discuss, CRISPR/Cas9 presents a new alternative to traditional management, which only treats symptoms, but not the disease mechanism itself. Indeed, McManus et al., (2024) also note the significance of fetal haemoglobin induction as a treatment option, which is the way gene-editing techniques can lessen sickling and enhance clinical outcomes.
According to the literature, the development is now no longer a matter of theory. Ahmed et al. (2025a) and Butt, Mandava and Jacobsohn (2025) outline the accumulating clinical trial data indicating high therapeutic potential, such as sustained symptom improvement in a subset of patients. Parums (2024) also indicates that CRISPR-Cas9 therapy regulatory approvals are a significant milestone to genomic medicine as they indicate that such therapies are entering mainstream healthcare, and are no longer restricted to laboratory research. Both Levesque and Bauer (2025) and Zang et al. (2025) describe CRISPR as a revolutionary therapeutic platform to inherited blood diseases, but note the technical and translational complexity of long-term implementation.
[bookmark: _Toc227664291]2.3Equity, Access, and Public Health Implications
Equitable access is the most significant theme to be considered in this study. Increasing literature contends that access to CRISPR-based therapy will soon be influenced by the same social and structural inequalities that impact SCD care. Subica (2023) discusses the CRISPR in terms of its role in providing a solution to a public health issue and states that the innovations of gene-editing should be evaluated not only based on their efficacy but also on their impact on the health equity, community trust, and justice. Mboowa et al. (2024) argue in a similar manner, reporting CRISPR-based sickle cell disease treatment as the first orchestration of the critical test case of equity in the public health genomics. Their argument is particularly topical since it shifts the debate to the issue of equitable allocation of benefit rather than scientific novelty.
[bookmark: _Toc227664292]2.4. Research Gap
Although much has been done on clinical efficacy of CRISPR in treating SCD, there is an observable gap in literature on the issue of public health implications of its application in the UK. In particular, a lack of data on barriers to equitable access, the role of socioeconomic and ethnic variables, and the willingness of the healthcare system to provide such advanced therapies is limited. This study will address this gap by conducting a systematic review of the determinants of accessing CRISPR-based gene therapy to SCD in the UK healthcare system.
[bookmark: _Toc227664293]3. Rationale and Research Question/Aims
[bookmark: _Toc227664294]3.1 Rationale
Sickle Cell Disease (SCD) is an ethnic minority health issue in the UK, which requires a specific healthcare approach that should consider social determinants of health and respond to the disparities in access to care. Gene therapy based on CRISPR may be a viable functional cure to SCD, though its expensive nature, the necessity of specialized infrastructure, and follow-up may worsen the already existing disparities in healthcare access. The concept of introducing CRISPR into the NHS also presents some crucial questions regarding the capacity of the system to ensure fairness in access to such sophisticated treatments. Due to the health disparities experienced by ethnic minority groups, the barriers and facilitators to accessing CRISPR-based gene therapy are important to explore and assess how these variables can impact the adoption of this technology.
[bookmark: _Toc227664295]3.2 Research Question
What barriers and facilitators influence equitable access to CRISPR-based gene therapy for sickle cell disease in the UK?
[bookmark: _Toc227664296]3.3 Aims
The main objective of the study will be to review and synthesize evidence systematically about the public health determinants of equitable access to CRISPR-based gene therapy to address SCD in the UK healthcare system.
[bookmark: _Toc227664297]3.4 Objectives
· To identify barriers and facilitators affecting access to CRISPR-based gene therapy for individuals with sickle cell disease in the UK.
· To examine how socioeconomic, ethnic, and geographical factors may influence equitable access to gene therapy services.
· To review evidence on health system readiness for the implementation of CRISPR-based therapies, including service capacity and infrastructure.
· To explore the potential implications of gene therapy implementation for health inequalities among populations affected by sickle cell disease.
[bookmark: _Toc227664298]4. Research Methodology
[bookmark: _Toc227664299]4.1 Research Design
The study will use a systematic review design(Libguides.com, 2026), which will consider the literature on the topic of CRISPR-based gene therapy in Sickle Cell Disease (SCD) in the UK. Such a strategy will enable the synthesis of the results of several studies to give a full picture of the obstacles and enablers affecting equitable access to CRISPR therapy. The analysis of the socioeconomic, ethnic, and geographical determinants of the healthcare access will be evaluated by systematically analyzing both qualitative and quantitative data extracted from existing literature. The approach is especially suitable to determine the trends, gaps, and best practices in the area of public health genomics.
[bookmark: _Toc227664300]4.2 Inclusion Criteria
Studies will be selected based on the following criteria:
· Type of study: Peer-reviewed journal articles, government publications, academic books, and industry publications. 
· Publication Date: Articles published in the past five years to make sure that the information is relevant and up-to-date, but even old gems in the discipline will be taken into account. 
· Geographical Focus: Research on the UK healthcare system or that has the potential to shed light on its design and issues with deploying CRISPR-based treatment of SCD. 
· Relevance to Topic: Only research directly related to SCD, CRISPR-based therapies, health system preparedness, and access to healthcare within the framework of the public health will be considered.
[bookmark: _Toc227664301]4.3 Data Collection
· Literature Search Keywords: The keywords that will be used in the literature search will include CRISPR, Sickle Cell Disease, and healthcare access, health system readiness, and UK. The keywords will be applied to find pertinent research in scholarly databases. 
· Sources: The main sources of data gathering will be academic journals (e.g., The CRISPR Journal, Nature Reviews Drug Discovery), government reports (e.g., NHS Race and Health Observatory), and industry reports about gene therapy and the UK public health policy. Surveys that concentrate on the effectiveness of CRISPR-based therapies and readiness of healthcare systems will be prioritized. 
[bookmark: _Toc227664302]4.4 Data Analysis
· Thematic Analysis: Thematic analysis will be performed on the literature(Ahmed et al., 2025b) collected to establish common barriers and facilitators that are associated with access to CRISPR-based therapies. Such themes will be classified as per socioeconomic status, ethnicity, geography and health system preparedness. 
· Synthesis of Findings: Various studies will be synthesized to make conclusions on the effectiveness of CRISPR-based therapy in the UK, including in terms of public health implications, policy considerations, and the fair allocation of healthcare resources.
[bookmark: _Toc227664303]5. Research Design
[bookmark: _Toc227664304]5.1 Sample Population
As this will be a systematic review, there will be no direct sample population. Rather, the review will center on the studies that discuss the preparedness of the UK healthcare system in adopting CRISPR-based gene therapy in the treatment of SCD. The review will give preference to the research investigating the case of SCD, CRISPR, and access to healthcare in the UK setting both scientific and public health.
[bookmark: _Toc227664305]5.3 Limitations
There are a number of limitations to the study. There are chances of publication bias, where the review is based on published research, which might not capture unpublished information, especially on the issues of CRISPR application. Also, no specific data is available on the implementation of CRISPR in the UK, specifically the preparedness of the health system and its accessibility, which may result in speculative conclusions with minimal evidence (Levesque & Bauer, 2025). Finally, there is an issue of study quality, since the studies involved may vary in rigor and methodology, especially since CRISPR gene therapies are new and the policies of the breaking public health are undergoing changes.
[bookmark: _Toc227664306]6. Data Collection and Materials
[bookmark: _Toc227664307]6.1 Primary Research Questions
· What do you think are the key access barriers to CRISPR-based therapy of SCD in the UK? 
· What can enable fair access to CRISPR-based treatments, and how can these aspects be improved? 
· Is the UK healthcare system prepared to adopt CRISPR-based treatments of SCD?
[bookmark: _Toc227664308]6.2 Participants
The current research will not imply direct interviews with the respondents; however, it will concentrate on the secondary data that will be obtained by research, reviews, and reports about SCD and CRISPR therapy. The information will be collected based on published literature that discusses these problems within the UK.
[bookmark: _Toc227664309]6.3 Materials
· Systematic Review Tools: Tools that will be used to select the data for analysis would be the PRISMA flow diagram it help in screening of data as peer the inclusion criteria of selection (flow, 2020). 
· Coding Frameworks: A coding framework will be prepared to group the main themes of the literature, which include barriers to access, facilitators, and health system readiness. 
· Analysis Techniques: Thematic analysis Techniques: Key findings and tendencies will be identified through techniques of thematic analysis across the studies included that are explained in the study of (Naeem et al., 2023).
[bookmark: _Toc227664310]7. Ethical Considerations
The CRISPR-based gene therapy also attracts a number of ethical issues, especially in regard to consent, genetic alteration, and the possible unanticipated outcomes. The reviewed literature will take ethical considerations into account, making sure that the studies adhered to ethical standards of patient consent and privacy of data.
Any research incorporated in the review should have complied with ethical standards of informed consent, particularly clinical trials with CRISPR therapy. Genetic research is essential and all patients involved in CRISPR-related studies must have been fully aware of the risks and possible benefits.
Patient data confidentiality is a major issue, particularly, when speaking about gene-editing treatments. The literature review will take into consideration articles that highlight patient confidentiality and the measures that are taken to ensure personal health information is protected.
[bookmark: _Toc227664311]8. Proposed Data Analysis Technique
Thematic analysis will be used to synthesize the data of the chosen studies, paying attention to the main themes such as barriers, facilitators, and health system preparedness to CRISPR-based therapies. The studies will be evaluated based on their input to the knowledge of the clinical impact of CRISPR usage on SCD.
It will be analyzed using a framework grounded on social determinants of health (e.g., socioeconomic status, ethnicity, geography) and policy frameworks. The studies will be grouped based on thematic coding that will entail grouping these studies based on these factors and their influence on access to healthcare will be determined.
The evidence will be discussed regarding its implications on the public health policy and how the health equity of accessing CRISPR therapy can be enhanced. The analysis will also address the ethical concerns on what gaps exist in health care provision which can lead to health disparities.
[bookmark: _Toc227664312]9. Implications of the Research
The results of this study may impact on the health policy of the population by informing about the fair allocation of CRISPR-based gene therapy. The study can suggest policy alterations to overcome socioeconomic, ethnic, and geographic obstacles.
This research will guide the planning of the NHS, especially in the area of service provision of advanced gene therapies. It can identify localities where NHS should ensure the infrastructure, funding systems, and the availability of services are enhanced.
With an emphasis on health equity, the study will help decrease the health disparity within the ethnic minority groups and make sure that every SCD patient who needs potentially life-saving treatment, such as CRISPR, can receive it irrespective of their background.
[bookmark: _Toc227664313]10. Plan of Work and Time Schedule
This schedule will be visually depicted in a Gantt Chart, with certain deadlines of each stage. This is a timeline that would guarantee a systematic way of completing the proposal prior to the deadline of submitting it on 21st April 2026.
[image: ]
Figure 1: Gantt Chart
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