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Introduction
This research report is going to focus on the impact of gene therapy on individuals with Type I Spinal Muscular Atrophy (SMA1).  The report will look at pre and post gene therapy life expectancy, the therapeutic interventions that were offered prior to and following the introduction of gene therapy and the role of the therapy assistant practitioner (TAP) in the delivery of physiotherapy interventions.  The report will include statistics of 
The research report will include a case study of a current case example and discuss clinical governance and the importance of the role of co production in the therapeutic treatment of SMA1.  

Case Study
Within the paediatric physiotherapy service in Swansea Bay, there are currently three patients with a diagnosis of SMA1 who receive active physiotherapy treatment from the registered physiotherapist, the therapy assistant practitioner and services from the wider Multi-Disciplinary Team (MDT).  
The TAP role within the team would be providing active blocks of treatment at home, children’s centre or school, including demonstrating activities to family members, carers and school staff, empowering them to feel confident to carry on with therapy activities independently.  These activities include individualised stretching activities to prevent contractures as SMACare 2017 acknowledge that the tightening of joints is common in children with SMA1.  The TAP would be able to safely use equipment such as a standing frame used for maintaining bone mineral density to prevent fractures, Leckey 2026 and maintain this and adjust for growth as well as carry out interventions provided by the registered therapist.   Referrals may also include supporting developmental and play-based activities to maximise engagement and participation despite physical limitations to enhance independence.
Patient A was referred to the paediatric physiotherapy service on the 21.02.21 as part of a referral to the wider MDT.  The referral listed concerns to be that she was arching during feeds, had poor head control and generally floppy in her limbs.  Mums' pregnancy was reported to be uncomplicated with normal ultrasounds.  Patient A was born via an emergency c-section due to concerns around maternal sepsis and was treated for five days with intravenous antibiotics as a precaution.  At 20 weeks, was not meeting developmental milestones with lying mainly flat, unable to grab items but could lift arms to mouth.  There was no active leg kicking, but some anti-gravity leg movement and poor head control with not being able to lift head when placed in prone.  
Genetic Blood tests were carried out in Morriston Paediatric Assessment Unit on 10,02,21 and the genetic report confirmed there were no copies of Exon 7 and 8 in the SMN1 gene on 5q meaning a strong diagnosis of SMA1 North Bristol NHS Trust 2026.  Patient A was then treated with four doses of Nusinersen, last done 19th May 21 and then the Zolgensma infusion on 26th August 21.
Unfortunately, the family dynamics broke down, and Patient A left the family home with mum and sibling moving in with grandparents. During this time, patient A had a long admission in hospital due to being acutely unwell and therapy was not a priority.  A scoliosis worsened and missed opportunities were had for spinal bracing and poor compliance with equipment has meant that contractures have become evident.  Due to poor behaviour and compliance with non-invasive ventilation (NIV) and equipment, frequent hospital admissions for poor respiratory health have resulted in long breaks from therapy and worsening prognosis of the condition.

Overview of Condition
The NHS UK describes Spinal Muscular Atrophy (SMA) as a rare genetic condition that causes muscle weakness which gets worse over time.   The symptoms of SMA affect everyone differently however they can include muscle weakness including floppy arms and legs, problems with movement, such as sitting, crawling and rolling, issues with breathing and swallowing as well as joint and bone problems that could include scoliosis of the spine or contractures of joints.  
SMA is a caused by mutations in a gene called Survival Motor Neuron 1 (SMA1).  SMA1 produces the protein Survival Motor Neuron (SMN) which cells need to stay healthy and is important for motor neurons.  When there is a mutation of the SMA1 gene, it no longer produces enough of the protein for the neurons to survive. 
For the disease to occur, two faulty copies of the gene must be inherited, one from each parent.  When two SMA carriers have a baby, there is a 1 in 4 chance their child will develop SMA. (Sleigh et al 2013)
Families can face many challenges that impact them and the induvial with SMA that could include a delay in the diagnosis and start of treatment options.  Multiple weekly appointments with a variety of services, impacting on parents work, siblings and school or a delay in accessing these services due to waiting lists.   Patients can feel isolated from peers due to accessibility of their environment and lack of independence can cause mental health issues and breakdown of relationships (Sky.com 2023)
Around seventy children are born with SMA each year in the UK (NHS England 2023).  Historical studies of the disease estimated that before new treatments became available fewer that 1 in 10 (8%) of children with SMA1 survived to twenty months old without permanent ventilation.  Due to advances in treatment that is available on the NHS, nearly three quarters (73%) of children in the UK with SMA1 are now older than two years. Data available from National SMA Research and Clinical Hub (SMA Reach UK) database.  The study also suggests a decrease in Death from SMA1 in the UK with just eleven recorded in total across the UK between March 18 – March 23. This is significantly lower than the 25 deaths each year in England between 2008 and 2017. While there is no published statistics in Wales, estimates suggest there is less than two cases of SMA1 in Wales each year.  

Previous Approaches to the Condition
Prior to 2019, there were no active drug treatments available for those with SMA1.  The NICE Guidelines describe that with the disease usually being fatal in infancy, SMA was managed through a multi-disciplinary approach with symptom control, prevention and supporting quality of life being paramount.
The main pre-gene therapy approaches for SMA1 in the UK focused on respiratory support through non-invasive ventilation (NIV) as infants developed progressive respiratory muscle weakness with Bilevel Positive Airway Pressure (BiPAP) or Continuous Positive Airway pressure (CPAP) most used overnight.  Assisted coughing such as cough assist machines were used to manage any secretions and respiratory care was one of the most crucial elements of quality of life and survival Genomics Education Programme 2025.
Poor muscle weakness in infants can cause poor sucking and swallowing, a higher risk of aspiration, as well as a failure to thrive.  Therefore, early support with feeding via a Nasogastric tube (NG) or Gastrostomy (PEG) was essential for when adequate nutrition could not be completed safely by mouth.  Spinal Muscular Atrophy UK 25 describes the importance of alternative feeding as one of the most important aspects of care due to the risk of food or drink accidentally entering the airway and causing choking or chest infections.
Previous physiotherapy treatments focused on supportive not restorative therapy which included positioning and gentle handling, maintaining ranges of movement and preventing contractures and supporting comfort of the infant. Due to fatigue and and the degeneration of the condition, active strengthening activities were not performed.  Infants were provided with specialist seating for comfort and positioning rather than improving function and splinting may have been used to reduce contractures. 
Therapy assistant practitioners would carry out therapy activities designed for comfort which included activities such as passive stretches, supporting respiratory health with positioning and equipment such as supported side lying activities and supporting regular changes of movement to reduce pressure sores, joint stiffness and contractures.  The TAP would often be a support to the family and carers of the infant by providing education around gentle handling techniques, reinforcing therapy ideas and pacing tips while working within their scope of practice under the delegation of the registered therapist (HCPC Standards of Proficiency 2023).
Current approaches to the condition
Gowda et al (2024, p 2) acknowledges that there are three approved therapies for SMA in the UK, each increasing the functional SMN protein in the motor neurons. These gene-based therapies are splicing modifiers Nusinersen, Risdiplam and Onasemnogene Abeparovec (OA) The aim of this study was to assess the real-world efficacy of OA in children with SMA1 which took place in six UK specialist centres with 99 children.  The study found that most participants shoed improvements in motor function after receiving OA treatment with 84.6% having increased motor scores and better outcomes were achieved in younger children who were treated early on.
Chongmelaxme et al (2024) completed studies on gene-based therapy on 3400 plus patients with SMA1 and SMA2 with the findings showing survival outcomes with OA being 95% as well as 92% of individuals achieving 92% improved motor function which confirms both studies agreeing that early treatment equals better outcomes.
The NICE Guidelines 2021 recommend OA as an option for the treatment of SMA with the genetic mutation of the 5q chromosome. It is a medical product that expresses the human SNM protein.  OA is administered intravenously as a single dose, and the effects are thought to be lifelong for individuals with SMA1.
As previously mentioned, the management for SMA1 has evolved from a palliative, symptom-based approach to a targeted disease modifying strategy.  With gene-based therapy, individuals are now living longer with gains in motor function and meeting developmental milestones.   Physiotherapy has become goal orientated and proactive focussing on maximising function and participation in everyday activities. 
TAP’s will work alongside the registered therapists to deliver therapy care that is centred around the individual and their families' preferences, needs and values.  The TAP carries out therapy programmes prescribed by physiotherapist and support postural management through positioning, use of equipment and can assist with mobility activities like sitting, rolling and kneeling.   Interventions can be supported through play to motivate the patient and TAP’s can progress activities as needed.  Prevention of contractures and respiratory fatigue can be part of the role by using positioning to reduce joint stiffness and maintain airways.  Recognising when the individual becomes tired and switching activities appropriately to maintain interest ensures that therapy is delivered safely within the scope of practice of the TAP.  
 There are several factors that may influence a TAP’s clinical decision making when providing therapy for those with SMA1.  These can include fatigue levels at time of treatment and respiratory involvement adapting therapy as needed. Functional abilities would impact decisions regarding equipment choices for example choosing supine or prone standing frames depending on head control and muscle strength.  Delegated tasks from the registered therapist influence practice as we must adhere to our own competencies and professional boundaries and experience can be a factor in our handling and using equipment to maintain patient safety.  Settings where therapy takes place could mean limited space and access to equipment such as hoists for safe transfers and the family dynamics may mean that you must tread carefully while they come to terms with diagnosis and treatment options. 

Co-Production
Co-production is an approach used in public services that enable people who provide and receive these services to share power and responsibility, working together in equal partnerships. NHS Wales (2021) 
Within the UK, an MDT approach is needed as part of the TAP assessment and intervention for those with SMA1 ensuring the child and family are at the centre of care.
At the centre of the MDT is the child and family who can provide insights into their routines, goals, priorities and preferences in decision making.  The paediatric physiotherapist who will assesses movement, contractures, posture and respiratory function.  They provide ongoing therapy input and lead on positioning and equipment such as standing frames and sleep systems for home or school.  The TAP will deliver therapy interventions prescribed by the physiotherapist, will support with positioning and handling and carry out programmes. The TAP will feed back to the therapist and MDT and can reinforce engagement in activities through play, while encouraging parents and carers to continue.  The MDT will also include a neurologist that leads on the diagnosis and treatment of SMA1, a respiratory team with a consultant, nurse and physiotherapist who will manage non-invasive ventilation and chest and airway management.  Occupational therapists focus on activities of daily living, function and seating while the speech and language team work on communication needs and feeding and swallowing needs with dietetics.  
The wider MDT team include orthopaedics who will monitor for joint contractures, scoliosis and hips.  The palliative care team focuses on symptom management and quality of life due to the complexity of the condition and educational establishments who health professionals work alongside in providing therapeutic interventions and advice for when the child is at school SMA Europe 2025.
Barriers to co-production were studied by Holland-Heart el al (2019).  The study looked into the understanding of co-production between healthcare clinicians and the public.  The study found that while both cohorts of people were positive about co-production, even when unfamiliar with the concept the key barriers were poor communication between clinicians and their patients, time constraints within the National Health Service (NHS) settings, poor assumptions by clinicians about patients ability to contribute to their care and communication.  
Barriers that the TAP could encounter when working with individuals with SMA could be poor understanding from family members on the importance of using equipment and how to use safely.  Unplanned admissions to hospital can influence how often you are able to see the patient and workload of other clinicians can impact joint working.  The benefits can outweigh the barriers as with good positioning and regular therapy, hospital admissions can be avoided, especially if the TAP feeds back to appropriate MDT members with concerns, joint working limits the amount of appointments the family attend allowing for family fun and when professionals work together, they can learn and support each other.




Clinical governance and supervision framework
Therapy Assistant Practitioners (TAPs) contribute significantly to delivering physiotherapy and rehabilitation interventions under delegation. However, their practice is shaped by two frameworks, professional supervision and clinical governance. 
Clinical supervision is a structured process that provides TAP’s with a safe space to reflect on their practice, develop skills, and improve patient care. The Clinical Supervision Framework in Wales aims to ensure a consistent and supportive approach across services, promoting high-quality and safe care delivery (Public Health Wales 23).
Clinical supervision allows TAP’s to discuss experiences, identify areas that could be improved and allows for building confidence within the role.  Supervision can identify learning opportunities which can support continuous professional development, patient centred care and staff well-being (HCPC 2026)
There are seven pillars to clinical governance that include clinical effectiveness and research, audit, risk management, education and training, patient and public involvement, using information and IT, staffing and staff management and governance structure (Health Education North W patient involvement and experience. est 2021.) 
TAP’s can play a key role within clinical governance in relation to risk management by ensuring that they comply with protocols such as handwashing, manual handling, basic life support and information governance.  Attending training and ensuring compliance with Electronic Staff Records (ESR) is completed in a timely manner for patient safety and maintaining high standards of care.  TAP’s can identify hazards and prevent possible harm through the basic maintenance of patient equipment ensuring it is used in the correct manner and us ethe Daitex system to report incidents.
The TAP plays a vital role in patient-centred care by building therapeutic relationships with the individual and their families, supporting patients with therapy interventions and education and communicating patient concerns to the wider MDT.  This aligns with governance priorities around service user engagement. 
TAPs must work within their own sphere of competence and defined role undertaking duties that have been delegated to the by the registered therapist and escalate concerns to qualified professionals in a timely manner (HEIW 2020).

Conclusion and recommendations
This research report has shown that the introduction of gene therapy has significantly transformed the prognosis and management of individuals with SMA1. Historically, SMA1 was associated with a very poor life expectancy and largely, a palliative care approach, where interventions focused on symptom management, comfort, and maintaining quality of life. However, with the emergence of gene-based therapies such as Nusinersen, Risdiplam and Onasemnogene Abeparvovec this has resulted in improvements in survival rates, motor function, and developmental outcomes, particularly when treatment is delivered early on with a rapid diagnosis.
The role of the TAP has evolved alongside these advancements. Previously centred on supportive and palliative care, the TAP role is now more proactive, focusing on promoting function, participation, and independence through goal-oriented therapy. TAPs play a crucial role in delivering delegated interventions, supporting families and carers, monitoring progress, and contributing to the wider MDT through effective communication. Adhering to clinical governance frameworks ensures that patient care remains safe, effective and patient-centred, while clinical supervision supports ongoing professional development and reflective practice.
While co-production is a key component in achieving successful outcomes, ensuring that children and their families are active participants in planning their care and delivery is essential. While barriers such as time constraints, staffing and varying levels of family understanding do exist, the benefits of collaborative working can improve engagement, thus reducing unplanned hospital admissions, and enhancing quality of life.  As research develops, and with better understanding of the condition publicised by celebrities, it is hoped that newborn screening for SMA will be part of the heel prick test undertaken at five days old (SMAUK 2026).  Early diagnosis enables treatment to be started early. Servais et al. (2025) highlights that delays in UK healthcare policy for SMA have prevented timely treatment, resulting in avoidable negative outcomes for patients describing delays in UK policy decisions, especially those around newborn screening and access to treatment—mean that many patients do not receive treatment early enough, leading to worse outcomes.
The development of SMA1 treatment is presenting new opportunities and challenges for TAPs. By adapting to these through continued learning, collaborative practice, and patient-centred care, TAPs can play a vital role in maximising outcomes and improving the quality of life for children living with SMA1.  This can be done via completing learning opportunities through local university led courses as well as problem solving sessions with the wider MDT.  TAP’s should continue to ensure the child and family is at the centre of decision making which will enhance therapeutic relationships and improve compliance.  Enhancing communication within the MDT allows regular feedback and shared goal setting which will ensure coordinated, care and allow early identification of deterioration or barriers to progress.  
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