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[bookmark: _Toc235439038]1. Introduction
Genomic and precision medicine platforms are a transformative digital innovation in health and social care in the UK that will move practice from a ‘one-size-fits-all' approach to personalised diagnosis, risk prediction and care, using genetic information as a basis for action (UK Government, 2020). The UK has become a leader in this field through a number of strategic initiatives, such as the 100,000 Genomes Project and the launch of the NHS Genomic Medicine Service (GMS) in 2018 (NHS England, 2022). The Genome UK strategy (2020) was the government's vision to make genomics a part of routine health services.
In a number of cancer, rare disease and pharmacogenomics services, genomic testing has become more accessible as a result of the NHS GMS, with ongoing investment in infrastructure, education of the workforce and national policy frameworks (NHS England, 2025; Genomics England, 2024). During 2024, the NHS GMS performed more than 810,000 genomic tests and the National Genomic Test Directory includes tests for 7,000 rare and inherited diseases and more than 200 cancer indications (NHS England, 2025). But the workforce, digital interoperability, equitable access, and public trust for responsible use of genomic data are key factors in successfully implementing the system (NHS England, 2022).
This report provides a critical perspective on this digital transformation in four key areas: workforce implications, service delivery changes, patient experience and community impact. The main argument is that even though genomic platforms have a lot of potential in clinical applications, there are many challenges to be addressed, including workforce development, digital infrastructure, equity of access and public trust for their success.

[bookmark: _Toc235439039]2.Impact on Workforce
Genomic medicine has revolutionised competency needs in health and social care professions. The NHS Genomic Medicine Service (GMS) and National Genomic Test Directory have established a need to build a workforce with the skills to interpret genomic results and communicate implications to patients and families—this goes beyond clinical geneticists, and will include midwives, doctors, nurses, and pharmacists (NHS England, 2022a; Genomics Education Programme, 2021). Educational system development is a step in the right direction to transform the labour force. Competency frameworks which specify necessary knowledge and skills have been developed through the Genomics Education Programme (2021); specialist strategies have been developed by NHS England which include embedding genomics into professional training, such as the Pharmacy Genomics Workforce Framework (NHS England, 2024). This investment helps to provide more accurate and evidence-based care and drives lifelong learning for maintaining complex innovation (Karthikeyan, McKee and McKay, 2024).
But there are still some big obstacles. The capacity of the NHS to deliver care is limited by workforce shortages, including a shortage of staging specialists (Boehringer Ingelheim, 2026), in all relevant job areas within the context of genomics. One key challenge was noted in a qualitative study where "concerns around the lack of trained and available workforce to seek consent, interpret findings and communicate results" was highlighted (Friedrich et al., 2024). Consultations with genomics are more complicated, involving a longer process of consenting, explaining results and helping with anxiety. The potential for significant gaps in 
competency between a specialist and primary care setting is clear, with many community paediatricians feeling ill-equipped and lacking in time and resources for genomics, and many not considering this to be a priority (Friedrich et al., 2024). This makes for a two-tiered system, in which some patients are excluded from genomic medicine's full potential.
There is an opportunity for improvement through the NHS Long Term Workforce Plan committing to building capacity for genomic testing and through local initiatives like the appointment of genomic associates and embedding "genomic champions" within mainstream services (Boehringer Ingelheim, 2026; Friedrich et al., 2024). Resistance to organisational change is a significant barrier. Clinicians may resist genomics due to fear of increased workload or scepticism about clinical utility (Karthikeyan, McKee and McKay, 2024). Friedrich et al. (2024) found community paediatricians did not view genomics as a priority, reflecting resistance to integrating new technologies. Addressing this requires cultural change and leadership engagement.

[bookmark: _Toc235439040]3. Impact on Service Delivery
The use of genomic platforms has revolutionised the way health services are delivered, with testing now being integrated into routine care processes, such as in oncology, rare disease, and pharmacogenomics. The NHS GMS has set up a network of 7 Genomic Laboratory Hubs (GLHs), which offer whole genome sequencing and enhanced testing (NHS England 2022b; NHS England 2025). This is a huge digital transformation, and part of the NHS digital transformation (NHS England, 2022a), as the NHS has to manage a huge amount of genetic information using complex informatics systems. The National Genomic Order Management System (alpha and beta) is designed to make Genomic testing safer and more joined up in the NHS (North Thames GMS, 2025).
The rewards for the delivery of services are significant. Families with rare conditions can experience a 'diagnostic odyssey'—a series of multiple invasive tests for earlier and more accurate diagnosis, which can be shortened (NHS England, 2025). The 100,000 Genomes Project has shown that families had a median wait time to a genomic diagnosis of 75 months, with a median of 68 hospital appointments, and there was economic benefit for the families, as costs for affected participants were £87 million whereas it was £21 million for unaffected ones (Caulfield, 2025). Genomic testing also allows for faster access to precision medicines in cancer treatment, which improves treatment outcomes and minimises adverse drug reactions (NHS England, 2022). This focused treatment reduces waste of resources by avoiding non-effective treatments.
Since the advent of genomics, however, there have been new pressures. The enormous amount of genomic information overloads digital infrastructure and interoperability. NHS England (2022a) recognises that there is much that needs to be done to ensure that data, including genomic data, can be managed and shared across care settings through informatics systems. There are issues of "inconsistent and inaccurate variant data standards" which prevent reliable linkage across labs and EHRs, and the errors with nomenclature are described as "universal and systemic" (Freeman, 2026). There is no central, standards-aligned database of genomics data to support the NHS, and this creates inconsistencies across GLHs and hinders national reanalysis and the implementation of AI.
The security of data is a key issue because once compromised, genomic data will be irretrievably lost or altered (NHS England, 2022a). WannaCry attack exposed NHS IT vulnerability in 2017. Strong security measures, such as encryption and access controls, need to be built into the system to ensure patient trust and integrity (Freeman, 2026).
There are also challenges associated with changing turnaround times and regular changes to the pathways according to new evidence. To ensure diagnostics are aligned with patient need, Boehringer Ingelheim (2026) recommends a turnaround time from biopsy to genomic result of no more than 14 days, including no more than seven days for laboratory turnaround. Administrative requirements for ongoing investments and adaptations are increased, as Karthikeyan, McKee and McKay (2024) noted in their discussion of implementation challenges. 

[bookmark: _Toc235439041]4. Impact on Patients (Service Users)
Genomic medicine is a both empowering and anxiety provoking experience for patients/service users. Possibly the best upside is the potential for better, more personalised care. Genomic testing can relieve years of uncertainty for people with rare diseases, offer more effective treatment when it comes to cancer, and help to prescribe more safely (NHS England, 2025). In rare disease, the 100,000 Genomes Project showed a 20–25% diagnostic success rate, and had an impact on cancer care in 25% of cases (Caulfield, 2025). This can significantly affect patients' perception and trust in the healthcare system and make the care felt more intelligent, specific, and adapted to each individual biology, a key promise of precision medicine (Horton et al., 2019).
Communication, consent and support is a key factor of patient experience. The Genomics Education Programme (2021) clearly states that because of uncertainty and complexity of genomic information there is a need for effective discussion of genomics by healthcare professionals. This otherwise can lead to confusion, unrealistic expectations, and lack of understanding of implications for patients and family members. The informed consent for genomic testing presents unique difficulties in relation to the amount of information that is generated; patients should be empowered to decide for themselves and fully comprehend the implications of PFMG (PFMG 2025; PFMG 2019). Personal data is particularly sensitive and must be well-protected even if de-identification is essential, “anonymity cannot be the only cornerstone of protection” will be ensured through a series of measures, including vigilance and control of access and uses (PFMG 2025, 2019).
Genomic information has ethical implications not only for the individual. The issue of ‘duty to warn’ relatives about predispositions to inherited diseases is emotionally charged and is otherwise difficult in clinical practice (NHS England, 2022a). The implications of the germline if found can include the use of this for surveillance and there may be implications for family members via cascade testing (Greene and Marron, 2026). This is especially relevant in paediatric oncology, where genomic findings might have implications for parents, siblings, and other family members, leading to consent and assent, privacy and psychosocial concerns (Greene and Marron, 2026). The results of genetic testing can be extremely upsetting. Unexpected results, variants of uncertain significance (VUS) and results that suggest high risk for serious conditions may be accompanied by anxiety and grief. The importance of patient autonomy and shared decision-making is key; patients need to be supported by continued, clear and compassionate communication, not just at the time of the consent event, but as a continuous process of shared decision-making. This is a clear example of a link between workforce competency and patient outcomes and experience.

[bookmark: _Toc235439042]5. Impact on Community
Genomic medicine has implications beyond individual patients to families and communities, since genomic information may impact on family members with inherited risk (NHS England, 2022a). This affects family planning and preventative health decisions and mental health amongst family members in multiple ways. Pathogenic germline variants have been identified in 30% of cancer cases in the 100,000 Genomes Project, underscoring the importance of combined analysis and cascade testing (Caulfield, 2025). This is a change of paradigm from individual to social group.
Geographically, the service model affects access to the service. The NHS approach is to increase the accessibility to genomics through primary and community care settings (NHS England, 2022; UK Government, 2020); however, the centralised delivery of GLH services may mean that people living in rural and under-resourced communities are far removed from genomics services which can worsen health inequities. Digital inclusion is important, as digital-based referral processes can reduce the access to services for people who cannot access the digital world, or who are not digitally literate.
This has led to persistent inequities in access, leading to missed diagnoses, poor health outcomes and lack of trust in the NHS amongst non-European, non-English speaking and underserved populations (NHS Race and Health Observatory, 2025). To tackle underrepresentation, the NHS Race and Health Observatory has partnered with North Thames GMS to develop the Genomics Health Hub—a digital platform co-produced with local communities providing culturally-tailored information and peer-to-peer support (NHS Race and Health Observatory, 2025). This is in recognition of the fact that equitable implementation requires trust, and the need to overcome historical underrepresentation. When it comes to the potential of genomics to improve health, the Health Equity Lead observes that "a lack of awareness and tailored information can prevent advances in genomics from reaching everyone" (NHS Race and Health Observatory, 2025). A research project looking at the disparities in GMS access experienced by ethnic minority groups in England has also been commissioned by NHS England and the NHS Race and Health Observatory for an 18-month period (UK Parliament, 2025).
Genomics has a public health benefit at the population level as it can be used for risk stratification and cost-effective care (UK Government, 2020). The ten-year health plan includes a proposed population health genomics service that would utilise polygenetic risk scores to identify the risk of common diseases at an earlier stage (Pharmaceutical Journal, 2026). But this promise is inextricably linked to justice and public confidence. In fact, the majority of genomic research have been conducted on populations of mostly European ancestry which may not reflect the presence of important variants in other populations, with the Diverse Data Initiative by Genomics England aiming to address this imbalance (Pharmaceutical Journal, 2026). The Genome UK strategy (UK Government, 2020) emphasises the importance of co-production, public engagement and fairness in equitable implementation. 

[bookmark: _Toc235439043]6. Critical Evaluation
The UK is internationally recognised for its efforts to create a national, strategic and coordinated platform for genomic and precision medicine. Public investment in infrastructure, education and governance before large-scale rollout, is essential, as large projects, like the 100,000 Genomes Project and the NHS GMS, show. Addressing the need for genomic medicine is not just about new technologies – it's about a systemic redesign that involves laboratory capacity, digital systems, workforce upskilling, and clinical pathways all working together (Pearce et al., 2019). The workforce competency frameworks are an example of a proactive approach to managing the human aspects of this digital transformation (Genomics Education Programme, 2021).
The implementation is however ambitious but incomplete and uneven. The NHS has identified several ongoing challenges for digital interoperability, capacity and public trust (NHS England, 2022a). Sometimes the rate of discovery and development of new treatments and technologies can outstrips the ability of the NHS to create pathways, to train staff and provide funding for treatments. Karthikeyan, McKee and McKay (2024) recognise that whilst inclusion of genomics in routine care is a policy objective, many practical issues remain. This can lead to a 'postcode lottery' in terms of access to benefits.
There is a need to critically examine the economic and promissory aspects of genomic medicine. As Caulfield (2025) observes, 'promises to secure the commitment of patients to the personal and public benefits of research involvement and, in particular, to waiving the principle of clinical non-directiveness in the case of genomic healthcare raise vexed questions about whose interests genomic medicine in its present form is geared towards'. The promise of genomic medicine has now moved from common disorder to clinical facilities devoted to rare diseases and cancer, with benefits often limited and/or modest, and at a high financial and human cost (Caulfield, 2025).
Evidence for some applications may not be sufficient to support the possibility of implementation. Genomics is an established practice in rare disease and oncology but has yet to be fully recorded in the use of large-scale population screening or polygenetic risk score. There is also an opportunity cost - investment in specialised genomic services needs to be balanced against other investments in health and social care services. The growth of consumer genomics does, however, come with its challenges and creates demand and confusion (Horton et al., 2019). Data governance issues arise because the data is transferred from research to everyday healthcare. Genomic information is sensitive personal data under GDPR and the Human Tissue Act 2004. The indistinctness between medical care and biomedical research, and the status of genomic medicine patients and their data as an economic asset for commercially driven innovation, poses ethical concerns around consent and patient interests (Caulfield, 2025). There are frameworks provided in the NHS data governance principles and the Equality Act 2010, however are only in practice if the vigilance is applied.
[bookmark: _Toc235439044]7. Conclusion
Genomic and precision medicine platforms are a major digital innovation in the health and social care sector in the UK. NHS England, 2022a; UK Government, 2020 have allowed genomics to become a reality in routine clinical practice, with the NHS Genomic Medicine Service supporting the NHS in improving the diagnosis and care of people with rare diseases and cancers. The advantages are clear; the 100,000 Genomes Project achieved 20–25% diagnostic rates in rare disease cases, impacted cancer care in a fourth of cases, and found actionable pharmacogenomic variants in nearly all participants (Caulfield, 2025). The NHS GMS (NHS England, 2025) reported that more than 810,000 genomic tests were provided in 2024. They are, however, at risk of equitable implementation due to workforce shortages, digital infrastructure inconsistencies and ongoing inequities in access (NHS England, 2022a; Karthikeyan, McKee and McKay, 2024). Whilst the UK has demonstrated that genomic medicine can work on a large scale, the potential of this approach lies in a balance of digital innovation, workforce development, sound governance and genuine public engagement. The NHS's ten-year health plan identifies genomics as one of five ‘big bets', which includes a population health genomics service via neighbourhood health teams (Pharmaceutical Journal, 2026). Achieving this vision will require ongoing investment, working together across different sectors and a steadfast commitment to person-centred and equitable care.
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