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Abstract  
Gene therapy has the potential to change the lives of people with haemophilia, offering, if not 

a complete cure, then a significant reduction in treatment burden and an improvement in 

overall quality of life. Little is known, however, about the lived experiences of those who have 

undergone gene therapy or the impact on the haemophilia community and their families. The 

Exigency programme is the first comprehensive study to examine these psychosocial 

aspects. 

The nine papers presented here as evidence for this PhD by Published Work are the results 

of a five-year mixed methods study programme examining the experiences of 69 participants 

across five distinct cohorts: those who had undergone gene therapy, those who do not want 

it, those who had withdrawn or were withdrawn from trials, those who have not yet been 

offered therapy, and parents of children with haemophilia. Data were collected through 

interviews, focus groups, and surveys. Three main themes were identified. 

Safety and efficacy concerns dominated many of the discussions across all the cohorts, 

especially regarding the side effects of immunosuppressive medication and treatment 

durability. Identity also emerged as a key factor, with some considering their haemophilia an 

essential part of their sense of self, leading to complex responses to the idea of a "cure." 

Expectations varied widely; some saw gene therapy as transformative, while others felt it 

increased rather than reduced their treatment burden. The programme, therefore, highlights 

significant unmet psychosocial needs that have not been previously recognised or 

addressed. 

All papers have been published in specialised journals and have directly influenced clinical 

practice guidelines, highlighting the need for wide-ranging psychosocial support throughout 

the gene therapy journey. The research also demonstrates that the impact of gene therapy 

extends beyond just clinical outcomes, affecting individual and family identity, relationships 

and quality of life. 
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Plain Language Summary 

Gene Therapy for Haemophilia: What We Learned 

What is haemophilia? 

Haemophilia is a condition in which a person's blood doesn't clot properly. It mainly affects 
boys and men, but girls and women can have it too. People with haemophilia can bleed 
inside their knee, elbow and ankle joints as well as into their muscles. This bleeding can 
cause pain and make it hard to move. 

How do people treat it now? 

Most people with haemophilia need regular injections of a medicine to help their blood clot. 
Some people need these injections every week. 

What is gene therapy? 

Gene therapy is a new kind of treatment. Instead of getting regular injections, people with 
haemophilia would only need one treatment. This treatment would then help their body clot 
like everyone else's.  

What did we do? 

Between 2020 and 2024, we spoke to 69 people from all over the United Kingdom. We 
spoke to: 

• Parents of children with haemophilia
• Men who did not want to have gene therapy
• People with haemophilia who wanted to have gene therapy
• People who had already had gene therapy
• People who were going to get gene therapy but couldn't in the end
• Partners of people with haemophilia

What did we find out? 

Problem 1: Side effects 

People who get gene therapy sometimes need to take other medicines to make sure it 
work. These medicines can cause problems like: 

• Trouble sleeping
• Gaining weight
• Feeling moody or sad

During COVID-19 epidemic (2020), some people worried because these medicines can 
make it easier to get sick.  
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People were also worried about problems that might happen years later, problems that we 
might not know about yet. 

Problem 2: Who am I? 

Some people said that having haemophilia is part of who they are, like their hair colour or 
where they're from. It has shaped their whole life. But most of them still wanted gene 
therapy, even though haemophilia is part of their identity. 

Women and girls with haemophilia felt like doctors didn't understand them as well. They 
thought this meant they weren't getting the same treatment options as boys and men. 

Problem 3: What people hoped for vs. what happened 

Some people who had gene therapy felt really free and happy, that they didn't have to worry 
about bleeding as much. But other people were disappointed. They had to go to the 
hospital a lot for check-ups and blood tests. This felt like even more work than before. 

Some people were told they could have gene therapy but were later told that they couldn't 
have it after all. This made them very upset. They had imagined life without bleeding and 
without the need to have injections, and then that dream was taken away. 

Why does this matter? 

Gene therapy isn't just a medicine – it can change someone's whole life and their family's 
life too. People who can't have the treatment need help and support just like people who 
can have it. 

Gene therapy gives people hope for a better life. But to make it work well, people need: 

• Doctors who explain things clearly 
• Someone to talk to about their feelings with 
• Understanding that getting rid of a condition you've had your whole life is a big 

change. 
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Chapter One: Introduction 
Since the 1960s, the care and treatment of people with haemophilia (PwH) has greatly 

improved (High, 2014). This has resulted in a significant reduction in the number of bleeds 

experienced by PwH and an improvement in mortality (Manco-Johnson, 2003; Mejia-

Carvajal, Czapek and Valentino, 2006). Over the past 20 years, haemophilia, because of its 

monogenic nature – a disorder caused by a single genetic variation – has been regarded as 

a template disease and proof of concept for gene therapy (Pasi, 1996). Consequently, 

numerous gene therapy clinical trials have been conducted (Nathwani et al., 2011; Nathwani 

et al., 2014; Rangarajan et al., 2017), and in 2024, gene therapy was licensed in Europe and 

the US for treating both haemophilia A and haemophilia B (Chowdary et al., 2024; Donnelly, 

2024). Only one gene therapies (for haemophilia B) has been approved and is available in 

the UK (Iacobucci, 2024). 

In 2018, the haemophilia centre in Oxford, where I worked, began exploring the possibility of 

becoming a referral and follow-up care centre for two haemophilia gene therapy studies: one 

for haemophilia A and the other for haemophilia B. As part of this process, the centre started 

discussing gene therapy with PwH they provided care for.  

None of those approached fully understood what gene therapy might involve or what they 

might be asked to do if they were to undergo it, but all saw it as a potential cure for their 

haemophilia. Three expressed immediate interest in receiving gene therapy if it were offered. 

One was a little more hesitant, stating he would “need to know more about it” before making 

a decision (unreferenced conversation between patient and author, 2018). However, two said 

they would not want gene therapy. One stated he believed his current treatment was 

sufficient, “I only have to treat myself once a week and I don’t bleed” (unreferenced 

conversations between patient and author, 2018). The other, however, remarked, "although 

it would be beneficial not to worry about bleeding, I wouldn’t want gene therapy. I am who I 

am because of my haemophilia” (unreferenced conversations between patient and author, 

2018). 

Shortly after these conversations, the centre began referring potential participants to a gene 

therapy research centre in London for treatment. In 2019, one gene therapy recipient 

experienced a sudden and sustained increase in his factor levels, to the point that he could 

stop his usual prophylaxis. During a follow-up visit to the centre, he expressed difficulty 
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adapting to his new reality, or rather, the perceived absence of his previous condition. He 

explained that throughout his life, he had understood what he could and could not do in 

relation to his condition. If he was about to engage in an activity that might be risky or 

potentially lead to a bleed, he knew he should treat himself beforehand. Now, however, he 

was uncertain about what actions to take. He remarked, “I don’t know who I am anymore; for 

my whole life, I've been “NAME” with haemophilia, now I don’t have haemophilia, and I don’t 

know what that means.” (unreferenced conversations between patient and author; 2019) 

As a team, we were surprised by this reaction, and I began to question whether I truly 

understood what having haemophilia means for the individual and what the implications of 

gene therapy are for PwH. Consequently, I decided to conduct research in this area.  

The Exigency programme was implemented during a period of rapid change in gene therapy 

regulation. When recruitment started in July 2020, gene therapy was only available through 

clinical trials. By the end of the study, regulatory approval was near but had not yet been 

granted in the UK. This timing proved advantageous, as it allowed the collection of 

experiences during the final phases of clinical development when anticipation of licensing 

was high but uncertainty still existed. The programme, therefore, provides insights into the 

clinical trial experience and the community's expectations as gene therapy moved from an 

experimental treatment towards a licensed therapy. 

Aim 

The primary aim of the Exigency programme has been to examine the lived experiences of 

PwH and the impact of gene therapy on the UK haemophilia patient community and their 

families, and to understand what educational and psychological support might be needed to 

enable them to decide whether gene therapy is a treatment option they might pursue.   

Specific Study Aims  

• To understand what parents of children with haemophilia know about gene therapy 

and explore the information and support they feel they need in order to prepare their 

children to decide about gene therapy in the future (paper i). 

• To understand the lived experiences of PwH and their families (papers i, ii, iv, v, vii 

and ix). 

• To understand the lived experiences of those PwH who do not want gene therapy as 

a treatment option (paper ii). 
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• To understand the lived experiences of people who have undergone gene therapy and 

the impact the treatment has had on them and on their family (paper iv). 

• To understand the impact of withdrawal from gene therapy on the ongoing attitude of 

individuals to their haemophilia care and the impact it has on their family (paper vii).  

• To understand the lived experience of a woman with haemophilia and highlight the 

treatment inequalities that exist within this marginalised subgroup (paper v). 

• To understand the barriers and concerns that people with haemophilia have in 

accessing gene therapy and explore what impact this might have for them and their 

family (papers viii and ix). 

The Exigency programme began recruiting in July 2020 and completed recruitment in 

December 2023. The first paper was published in October 2020, and the final paper, paper 

ix, was published in February 2024   

Positionality 

I qualified as a nurse in 1991 and have worked across various fields, including rheumatology, 

respiratory medicine, and haemophilia care. I have always been interested in the impacts of 

chronic conditions and the experiences of those living with them. More recently, I have been 

working with disease conditions where gene therapy could be a treatment option, including 

bleeding disorders and cardiomyopathy. 

I was born with talipes equinovarus in my left foot and have undergone multiple surgeries 

throughout my life, including an ankle fusion. This surgery corrects the ankle's position but 

can lead to mobility issues and is a procedure that some PwH undergo to both prevent 

bleeding into an arthritic joint and as a pain relief strategy. My condition disrupted my 

schooling, and I was prevented from participating in many sporting activities. I also feel that, 

despite the difficulties I have faced over the years because of my foot, I am proud of my 

achievements, and in many ways, the challenges I have encountered have shaped who I am. 

I feel, therefore, that I have some understanding of the impact a congenital condition can 

have on an individual's life. 

However, I am also aware that while there may be similarities between my own experiences 

and those of some of the participants in the Exigency programme, there are significant 

differences. These differences include the pain experienced by many PwH and the 

restrictions placed on their lives by both the condition and the treatment they have to endure. 
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Throughout the whole study process, I have been conscious of maintaining a strict separation 

between my own experiences and feelings and those described by the participants. 

Between 2017 and 2025, I have published 25 peer-reviewed articles and one book chapter. 

I have undertaken qualitative research and published in other bleeding disorders including 

Glanzmann Thrombasthenia (Khair et al., 2024a; Khair et al., 2024b), Factor VII deficiency 

(Fletcher, Khair and Holland, 2024) and von Willebrand Disease (Khair et al., 2025a; Khair 

et al., 2025b). 

I am currently involved in the patient preference arm of a qualitative study with the University 

of Oxford on gene therapy for people with cardiomyopathy (CUREHEART). This explores the 

lived experience of people with cardiomyopathy and what they want from new treatments, 

including gene therapy 

The nine papers presented here as evidence for a PhD by published works come out of the 

Exigency programme.  

Further positional reflections can be found in the paper Living, Caring, Learning – The power 

of qualitative research in bleeding disorders care (Fletcher, 2024a).  
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Chapter Two: Background 
Haemophilia  

Haemophilia is a rare X-linked genetic disorder that primarily affects males. It is characterised 

by a quantitative reduction in the production of the clotting proteins factor VIII (FVIII) in 

haemophilia A or factor IX (FIX) in haemophilia B. Affecting all ethnicities equally (Badou, 

2000), it has a prevalence rate of 1 in 3333 males worldwide, with haemophilia A occurring 

at a rate of 17.1 cases per 100,000 males and haemophilia B at 3.8 cases per 100,000 males 

(Iorio et al., 2019). In the UK, in the year 2019-2020 (when the Exigency programme began), 

there were 8616 people registered with haemophilia A and 1914 with haemophilia B (United 

Kingdom Haemophilia Centre Doctors’ Organisation, 2020).3  

Both haemophilia A and B are classified into three main subtypes: mild (factor levels >5 iu/dl 

and <50 iu/dl), moderate (factor levels >1 iu/dl and <5 iu/dl), and severe (factor levels <1 

iu/dl). Normal factor levels range from 50 iu/dl to 150 iu/dl (Blanchette et al., 2014; Srivastava 

et al., 2020). Bleeding can occur due to injury or spontaneously. The risk of bleeding, 

particularly spontaneous bleeding, increases with the severity of the condition: those with 

factor levels of <1 iu/dl experience bleeding more frequently than those with moderate or mild 

disease. These bleeds, particularly into major joints (knees, hips, and ankles) and muscles, 

can result in severe joint arthropathy, muscle contractures, disability, and chronic pain (Curtis 

et al., 2015; Manco-Johnson et al., 2007). 

In two-thirds of presentations, boys are born into families with a known history of haemophilia 

and are therefore diagnosed at or shortly after birth. In one-third of cases, however, there is 

no family history, and their condition is believed to be due to a de novo mutation. In this case, 

depending upon the severity of the condition (as outlined above), diagnosis occurs later, 

usually following investigations into unexplained and persistent bruising. Diagnosis in milder 

presentations, however, might not occur until an individual faces a significant haemostatic 

challenge, such as surgery or dental extractions. This means that while most PwH are 

diagnosed by 36 months of age some might be delayed until adulthood, especially where 

there is no prior family history of haemophilia (Mendoza et al., 2025)  

 
3 These figures include all those registered in the UK including those female carriers with low FVIII and FIX 
levels, women with either FVIII or FIX deficiencies.   
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While haemophilia is an X-linked condition that typically affects only men, women who carry 

a pathogenic gene variant can also present with low factor levels. This may occur if they 

inherit a pathogenic variant on both X chromosomes, one from each parent. It can also 

happen when a non-pathogenic variant is disproportionately inactivated due to X 

chromosome inactivation (Shoukat et al., 2020). X chromosome inactivation is a process that 

occurs in all female mammals, in which one of the two paired X chromosomes is randomly 

inactivated to ensure that only one copy is active in a given cell. Occasionally, in women with 

a pathogenic genetic variant on one X chromosome, this process may disproportionately 

inactivate the non-pathogenic variant, meaning that the individual may express features of 

the pathogenic variant that has not been deactivated.  

Haemophilia Treatment 

Since the 1970s, the treatment of affected individuals has involved coagulation replacement 

therapy (CRT) the intravenous administration of the missing coagulation factor either on 

demand (after a bleeding episode) or prophylactically to maintain factor levels greater than 

3-5 iu/dl and therefore prevent bleeding episodes. (Richards et al., 2010; Srivastava et al., 

2020; Carcao et al., 2020). CRT, particularly factor prophylaxis, has resulted in a significant 

reduction in comorbidity and an improved overall quality of life (QoL) for PwH (Nilsson, 

Blomback and Ahlberg, 1970; van Creveld, 1969; Manco-Johnson et al., 2007). There is, 

however, a significant burden associated with the treatment, including concerns about and 

management of breakthrough bleeding, the frequent trips to treatment centres, and the 

impact on both work and schooling (Farrugia et al., 2013). The high cost of treatment is also 

seen as a major burden both individually and to the healthcare economy in low and middle-

income countries (Li et al., 2021). 

Recent advancements in haemophilia treatments have included the introduction of extended 

half-life factor products, which have reduced the average number of infusions to one per 

week (Oldenburg et al., 2017a; Young, Liesner and Sidonio, 2019; Pipe et al., 2019; Chhabra 

et al., 2020). However, this benefit has not extended to individuals with haemophilia A or B 

who have developed inhibitory antibodies to CRT. 

Thirty percent of PwH A and approximately three percent of PwH B, treated with CRT develop 

alloantibodies (or inhibitors) to treatment (Gouw, van der Bom and van der Berg, 2007; Blatny 

and Mathew, 2011; van der Bom, 2011) rendering the treatment ineffective. It is possible to 

suppress inhibitors with immune tolerance induction therapy (ITI), allowing for the 
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reintroduction of CRT prophylaxis. ITI requires the infusion of large doses of factor, often 

twice daily, meaning that individuals need either good venous access (which can be 

problematic in young children) or a central venous access device. Up to 30 percent of PwH 

A and inhibitors and up to 70 percent of PwH B and inhibitors, however, never tolerise 

(Kempton and Meeks, 2014; Ljung et al., 2018; Astermark et al., 2021). Bypassing agents, 

either Factor Eight Inhibitor Bypassing Agent (FEIBA) or activated factor VII (FVIIa), are used 

to manage breakthrough bleeds during ITI (Hay and DiMichele, 2012) and may be used 

prophylactically in those with persistent inhibitors (Perry et al., 2010; Ewing, Escuriola-

Ettingshausen and Kreuz, 2015). These agents, however, have short half-lives (4-7 hours 

and 2-3 hours, respectively) and are less protective than standard CRT prophylaxis. Both ITI 

and the use of bypassing agents in PwH and inhibitors are burdensome due to the frequency 

and volume of infusion, and time needed for preparation and administration (Mannucci, 

2020).  

Further advances, have led to the development of medications which prevent bleeding by 

either mimicking the action of FVIII, binding FVII to FX, normalising the intrinsic clotting 

pathway (Shima, 2017; Persson et al., 2023), or downregulating negative feedback loops 

within the clotting pathways (Pipe et al., 2020; Mast and Ruf, 2022). Unlike FVIII, these 

molecules are not neutralised by any existing FVIII inhibitors and can be given 

subcutaneously either weekly, bi-weekly or monthly, decreasing treatment burden and 

reducing the ABR (Oldenburg et al., 2017; Wada, Matsumoto and Katayama, 2017).  

While both extended half-life and mimetic products have enhanced the QoL of PwH (van 

Balen et al., 2020), they still fall significantly short of providing a cure for haemophilia (Iorio et 

al., 2019; Peyvandi and Garagiola, 2019). 

No review of haemophilia treatment, regardless of how brief, can overlook the infected blood 

scandal. Between 1970 and 1991, an estimated 27,000 men were infected with Hepatitis C 

and 100 with HIV through their CRT (Mitchell, 2017; Gourd, 2024); many were co-infected. 

Approximately 3,000 men and their partners are believed to have died as a direct 

consequence in the UK (The Hepatitis C Trust, 2024). Consequently, many of the surviving 

men and the families of those who died continue to live with the trauma of the disaster and 

remain deeply distrustful of medical care and the pharmaceutical industry (Orsini, 2002; 

Keshavjee, Weiser and Kleinman, 2001; (Wherry, Berragan and Jennings, 2023). As a result, 
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some remain cautious about new treatments and may be slow to embrace any that are 

developed. 

Haemophilia’s Impact on the Family 

Despite recent developments and improvements in treatment haemophilia can impose 

significant emotional strain on families. This is particularly so for parental caregivers who 

frequently experience increased anxiety and stress as they manage the uncertainties of their 

children’s healthcare needs and treatment (Wiedebusch et al., 2008; Gringeri and Von 

Mackensen, 2008; Khair et al., 2014). Parents often report feelings of guilt, fear, and 

helplessness as they worry about uncontrolled bleeding episodes and the potential for long-

term complications.  

There are also considerable financial implications for many families, both through direct 

costs, when treatment is not provided by the state, and the indirect costs of missed work 

while caring for their children during hospital visits for routine or emergency care (Price et al., 

2015; Myrin Westesson et al., 2018). These ongoing burdens can affect family dynamics, 

sometimes leading to conflict or feelings of isolation, as parents adapt to managing their 

children’s condition. 

While these burdens are known and understood there is a paucity of literature on the impact 

of having a spouse or partner with haemophilia  

Gene Therapy for Haemophilia  

Until recently, treatment for haemophilia was focused on bleed prevention and management, 

the possibility of a cure being unachievable (Iorio et al., 2019; Peyvandi and Garagiola, 2019). 

However, with the development of a number of gene therapy platforms for haemophilia A and 

B, a potential functional cure (one that can change the phenotypical presentation rather than 

correct the underlying chromosomal defect) became a real possibility (Skinner et al., 2004).  

There are a number of different technologies for gene therapy including allelic-specific 

silencing (Castanotto and Rossi, 2009; Jiang et al., 2013), signalling pathway modulation 

(Bezzerides et al., 2020; Kieserman et al., 2019), gene editing (Patsali, Kleanthous and 

Lederer, 2010; Lieber, 2010; Richardson et al., 2016) and gene replacement. The latter has 

become the dominant technology for haemophilia gene therapy (Nathwani et al., 2011; 

Rangarajan et al., 2017). Utilising an adeno-associated virus (AAV) as a delivery vehicle 

(vector), gene replacement therapy for haemophilia inserts a gene of interest (either a FVIII 
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gene or a FIX gene) into the nucleus of hepatocytes where it produces the relevant clotting 

factor (Nathwani et al., 2011; Nathwani et al., 2014; Perrin, Herzog and Markusic, 2019; 

Rangarajan et al., 2017). (See Figure 1, page 17). 

The vector, which has been modified to prevent it from replicating, is then excreted over a 

period of days to weeks, though in some cases capsid proteins have been seen up to a year 

after infusion (Zhao et al., 2005; Favaro et al., 2009). Early studies demonstrated that there 

was a good response to gene replacement technology and many study participants saw 

increases in their factor levels of between 50 and 150 iu/dl for PwH A (Pasi et al., 2020) and 

20 and 50 iu/dl for PwH B (Nathwani et al., 2014).  

 

Figure 1. Diagrammatic Representation of Gene Replacement Therapy. 

 

(Haemnet, 2019)  
 

Clinical trials of gene therapy for haemophilia A and B show that it has the potential to offer 

affected individuals a clinically significant and sustained increase in intrinsic factor 

expression, which would reduce bleeding risk (Machin and Ragni, 2018; High and Roncarolo, 

2019; Pierce et al., 2020). While gene therapy holds out hope for lifelong freedom from CRT, 

it is, however, neither suitable nor available for all PwH.  
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At the time that the Exigency programme was conceived and began recruiting (July 2020) 

gene therapy was only available within clinical trials programmes. Access was, therefore 

limited to those with severe haemophilia A or with haemophilia B with a factor level 2iu/dl 

who were willing to participate in a Phase 3 study. Of this potential cohort, however, up to 

half may also be ineligible due to the presence or history of the previously discussed factor-

neutralising antibodies (inhibitors) and/or antibodies to the viral vectors currently used to 

package and deliver the FVIII or FIX genes (Stanford et al., 2019; Batty and Lillicrap, 2019).  

Challenges  
While gene therapy offers significant potential to improve QoL by reducing bleeds and 

treatment burden, a number of challenges need to be acknowledged.  

The first challenge is that the viral vector is known to cause transaminitis in participants, which 

is associated with a corresponding loss in factor expression (Lheriteau, Davidoff, and 

Nathwani, 2015). This effect is thought to be dose-dependent; the greater the viral load 

infused, the more likely the occurrence of transaminitis. Many protocols, have aimed to 

address the issue by introducing immunosuppressive strategies, either prophylactically or 

reactively. In many cases this has been successful, though the use of immunosuppressive 

treatments, and in particular corticosteroids is not without risk. Side effects include insomnia, 

weight gain, altered mood, increased risk of infection and adrenal suppression, and in some 

cases, steroid induced diabetes and psychosis (Joint Formulary Committee, 2025a). 

A second challenge is that of durability and the apparent decline in factor expression 

observed in both gene therapies for haemophilia A and B. However, the rate of decline is less 

pronounced in haemophilia B (Pasi et al., 2020; Nathwani et al., 2014). Nonetheless, 

annualised bleeding rates (ABR) and factor consumption rates remain significantly lower than 

pre-treatment levels. Indications suggest that this rate of decline may be beginning to plateau 

or, at the very least, slow down. However, it is still too early to ascertain whether this is indeed 

the case.  

A third challenge, linked to the concern about durability of treatment is the immune response 

which has been seen in all cases following treatment. This response leads to the development 

of AAV capsid antibodies, which prevent repeat dosing and mean that gene therapy is a 

once-in-lifetime treatment option (Hasbrouck and High, 2008; Batty and Lillicrap, 2019).  
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Gene Therapy for Children with Haemophilia   
Gene therapy for haemophilia is currently an option exclusively for individuals over the age 

of 18 due to insufficient data regarding its safety, efficacy, and duration of effects in children. 

The rapid growth of the liver observed until approximately 12-13 years has raised concerns, 

as this may result in the loss of expression seen in some adults following gene therapy. 

Consequently, several research groups are exploring technologies that might enable liver-

specific gene therapy in children (Milani et al., 2019). The risk-benefit balance for gene 

therapy in children with haemophilia also differs significantly from that of adults with 

haemophilia or even children with other long-term, life-limiting genetic conditions (Thrasher 

and Williams, 2017; Hacein-Bey Abina et al., 2015). As such, the decision-making processes 

are markedly distinct, with parents bearing the responsibility for the decisions taken rather 

than the individual child themselves (Landrum Peay et al., 2019). However, there is limited 

information regarding parents' understanding of gene therapy in haemophilia or their attitudes 

towards its potential as a treatment for their children. Thus, it is crucial moving forward to 

listen to and consider the views and wishes of both parents and children regarding whether 

gene therapy is something they would wish to pursue (Dimichele, Miller, and Fins, 2003). 
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Chapter Three: Literature Review 
At the time the Exigency programme began (1st June 2020), gene therapy was not licensed 

and was only available to those who had participated in Phase 1 or the ongoing Phase 2/3 

clinical trials. In this chapter, therefore, I provide an overview of the literature available prior 

to the finalisation of the Exigency protocol (April 30th 2020).  

As this programme used a Grounded Theory approach (see Chapter Four: Methodology), a 

full literature review was not undertaken prior to data collection as I did not wish to impose 

any existing theories or knowledge gained from my own personal experience in bleeding 

disorders care between 2012 and 2020 and prejudice subject data (Glasser and Strauss, 

1967; Corbin and Strauss, 2008). Charmaz (2014), however, suggests that it is not 

completely possible or even desirable to separate the researcher’s pre-existing knowledge 

from drawing on pre-existing knowledge or literature. I therefore felt that I should seek to 

understand, if not the specifics of the existing literature, at least the extent to which patient 

and family experiences of gene therapy had been studied. A scoping review was therefore 

performed (Urquhart, 2012; Birks and Mills, 2015). Details of all search terms used, 

databases searched, and articles returned can be found in Appendix 1.   

As noted above, the concept of gene therapy is not new (Mukherjee, 2017), but the reality of 

its potential as a treatment for haemophilia is more recent (Nathwani et al., 2011; Rangarajan 

et al., 2017; George et al., 2017). As such, although the concept and scientific underpinning 

have been discussed (Nathwani et al., 2014; Batty and Lillicrap, 2019), the experiences of 

those for whom the treatment has been developed and their families have been poorly 

described and are less well understood. 

Four articles were discovered during this process, two pieces of grey literature and two 

qualitative interview studies (see Table 1. Identified Literature, page 23).  

Each article was assessed using type-specific assessment tools from the Julia Briggs 

Institute. The two articles written by  Zhang (2018) and Konduros (2019) were assessed using 

the narrative assessment tool (McArthur et al., 2015).  Lockwood, Munn and Porritt, (2015) 

was used to assess the papers by van Balen et al. (2020) and Miesbach and Klamroth 

(2020a). Copies of the appraisal score for each paper can be found in Appendix 2. 
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The paper by Miesbach and Klamroth (2020a) is a qualitative study involving three PwH who 

had undergone gene therapy at the haemophilia treatment centres where the authors were 

centre directors. In their paper, they reported that the participants felt they had a better QoL 

after gene therapy. 

One, however, stated that he had found the transition from someone needing regular 

prophylaxis to not needing any at all difficult. He understood on one level that he now had 

higher factor levels and should be protected from bleeds, but he still found it challenging to 

accept that any pain he had was unrelated to bleeds and, therefore, did not require treatment. 
Their paper did not report any of the participants' experiences with the gene therapy process 

itself.  

There was, however, one significant issue with the paper: the fact that both authors were lead 

clinicians in the gene therapy studies in which the participants took part. Consequently, both 

authors knew one or more interviewees before their participation in the qualitative interview 

study. Although the authors attempted to mitigate this by involving independent researchers 

to facilitate and analyse the interviews, the interviewees may still have been reluctant to 

openly voice concerns, knowing that the same team overseeing their ongoing gene therapy 

trial also conducted the research.   

The paper by van Balen et al. (2020) is a qualitative study designed to explore the factors 

influencing treatment decisions of patients and parents of boys with moderate to severe 

haemophilia in the Netherlands. The authors interviewed 16 participants and were particularly 

interested in identifying factors which may be involved in switching treatments. Although the 

study did not specifically focus on gene therapy, it was discussed. 

The authors reported that many participants recognised that novel treatments can improve 

QoL, reducing bleeding and current treatment burden. However, they found that many 

respondents were unwilling to consider new treatments because they did not perceive their 

current treatment regimen as burdensome enough to outweigh their concerns about the new 

therapy. These concerns included short and long-term risks and, in the case of gene therapy, 

the variability of effect that had been seen in some trials. There were, however, some 

limitations with this paper, including limited geographical scope and the potential for sampling 

bias.  
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The first six participants were recruited through the Netherlands Haemophilia Society. This 

may have resulted in participants who were better informed and more interested in discussing 

treatment. However, many of the participants had a limited scope of knowledge; they knew 

far more about gene therapy and extended half-life products but less about other treatment 

options, including bypassing agents and non-factor replacement treatments. The authors 

acknowledged each of these limitations. To address these issues and increase diversity, the 

researchers recruited an additional eight participants through a regional specialist 

haemophilia outpatient clinic. 

The hesitancy found towards novel treatments contrasts sharply with individual patient 

experiences documented elsewhere. Konduros (2019) shares his experiences with gene 

therapy and describes the feeling of finally leaving his haemophilia behind to live a bleed-free 

life as “magical”, though he characterises the procedure as anticlimactic.  

Jeff Johnson, a PwH, questioned the concept of gene therapy for haemophilia in an interview 

with Sarah Zhang (2018). In the interview, Johnson talks about living with haemophilia and 

how, rather than being something to be removed, it is an essential concept in his 

understanding of self. He, therefore, felt uncomfortable with the idea of gene therapy and 

having a part of his identity taken away.  

Because of the paucity of research returned an expanded literature search was undertaken 

in 2019, including the terms ‘cure’ and ‘liver transplant’. These terms were added because a 

number of PwH who were infected with Hepatitis C in the 1970s and 1980s developed liver 

failure and required solid organ transplants (Wilde et al., 2002; Togashi et al., 2016). 

Following the transplant surgery, as the liver is a primary site of factor production, these men’s 

factor levels increased and they no longer required CRT. They were deemed to have been 

cured of their haemophilia.  

The term ‘chronic illness’ was also included in the expanded search but did not return any 

relevant papers. However, it did return several studies on gene therapy applications for 

haemoglobinopathies, including beta thalassaemia (Biffi, 2018) and sickle cell disease 

(Mapara et al., 2019), as well as cystic fibrosis (Moss et al., 2007; Alton et al., 2015). 

Nonetheless, all these papers were excluded because they were either phase 1 proof of 

concept studies or Phase 2 dose-finding studies and, as such, did not report any QoL or lived 

experience data. 
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The search also returned several papers on the lived experience of other chronic illness-

modifying treatments, including surgery for Parkinson’s disease (Gilbert, 2012), epilepsy 

(Wilson, Bladin and Saling, 2007; O’Brien et al., 2020), and obsessive-compulsive disorders 

(Bosanac et al., 2018), as well as solid organ transplantation for cystic fibrosis (Vermeulen et 

al., 2004; Smith et al., 2020). While these papers were not directly relevant to haemophilia, 

they did demonstrate that people with chronic and lifelong conditions had difficulty adapting 

to the increased freedom and decreased reliance on others following new therapies. They 

also highlighted the problem of hypervigilance in terms of symptoms previously associated 

with their condition or masked by it. These papers further indicated that the families of these 

individuals had difficulty adjusting to the changes that might occur regarding previous role 

functions or even missed aspects of their pre-treatment condition that they had shared 

together. Whether similar difficulties could be observed post-gene therapy for haemophilia 

was unknown and has therefore been the focus of this PhD programme.  
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Chapter Four: Methodology 
This chapter outlines the methodological approaches underpinning the Exigency programme, 

and highlight the methods used. A more detailed discussion of the methods can be found in 

the published protocol (paper vi). The chapter will begin by establishing the research's 

theoretical foundations of the research and explaining the concept of lived experience. 

Theoretical Standpoints 

The overall perspective of this synthesis is based in human science rather than the 

empiricism of natural science. As such it emphasises the subjective lived experiences of 

people with haemophilia and their families. 

Lived Experience 

While many antecedents of our understanding of the term “lived experience” can be traced 

back to the 15th and 16th centuries, specifically the work of Gale (1628–1678), Lock (1632–

1704), and Hume (1711–1776), it was not until the 19th and 20th centuries that the term itself 

was more thoroughly described in the writings of Dilthey (1883–1911), Husserl (1859–1938), 

and Heidegger (1889–1986) (Lindseth and Norberg, 2004). 

Dilthey was interested not only in how human beings understood the world in which they lived 

but also in how they saw themselves within that world. To understand this latter element, he 

felt that the scientific method, which aimed to understand cause and effect, was too reductive. 

He argued that human science, the study of how beings see themselves and their place in 

the world, should seek to understand the relationship of the parts to the whole. He 

emphasised the concept of “Lebenszusammenhang”, or life context, as a primary object of 

any inquiry (Owensby, 1987; Smith et al., 2009b).  

This concept was subsequently taken up and adapted by Husserl. Influenced by both 

Dilthey’s concept and Heidegger’s concept of being-in-the-world (In-der-Welt-Sein), Husserl 

introduced the concept of the lifeworld (lebenswelt), the belief that the world in which all 

individuals live, experience, think, learn, feel, and act, is the foundation upon which they make 

assumptions and choices. (Moran, 2012; Berndtsson et al., 2007). Though the lifeworld is a 

largely unconscious understanding of the world in which individuals live, it can be both 

personal and shared.  

From these philosophical foundations, the term "lived experience" has emerged as a key 

concept in qualitative research, with its usage increasing significantly over the past 50 years 
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(Google Books, 2025). Despite the growing prominence of the term, there appears to be little 

commonality in how it is defined, utilised or even written. In a review of 36 papers published 

between 2017 and 2023, Jones (2024) found that the term “lived experience” was never 

comprehensively defined. It appears to have been used as a heuristic shortcut to signify the 

qualitative nature of the studies and to confer authority on the participants. 

Therefore, this synthesis will seek to define lived experience as a process of highlighting the 

experiences, choices, and direct knowledge of individuals who have lived through a particular 

situation, occurrence, or series of events. This experience is peculiar to them but affords 

valuable insight beyond the individual. 

Grounded Theory 

Traditionally, the concept of lived experience has been most closely associated with 

phenomenological approaches that seek to describe the meaning of an experience related to 

a specific phenomenon of interest (Starks and Trinidad, 2007; Stewart and Mickunas, 1990). 

This link partly arises from its origins, which, as described above, can be traced back to the 

work of the early phenomenological philosophers. 

I did not believe that the examination of gene therapy for haemophilia would easily align with 

a strict phenomenological approach, which emphasises understanding and describing 

individuals' subjective experiences while distilling these experiences to their universal core 

(Creswell and Porth, 2018; Smith, Flowers and Larkin, 2009). Rather than examining gene 

therapy through a single experience, such as those who have received it, the Exigency 

programme aimed to understand the knowledge, experiences, and impacts of gene therapy 

on various members of the haemophilia community. This includes individuals who have 

undergone gene therapy, those who do not want it, those who might want it, and those who 

cannot have it, along with their families. While there may be similarities among these diverse 

groups, I did not believe it would be possible to identify a single, clear essence. I felt I needed 

an approach that could explore the structures and interactions among the different members 

of the haemophilia community more fully. I also wished to employ a methodology that could 

generate its own theory rather than impose a pre-existing philosophical framework or theory 

onto the data. Grounded Theory (GT) was, therefore, chosen as the methodology. 

GT was originally developed in 1967 by Barney Glaser and Anselm Strauss (Glaser and 

Strauss, 1967). Using a flexible, iterative process of data collection, analysis, and coding, it 

aims to identify patterns and emergent themes within the gathered data (Birks and Mills, 
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2015). Emphasising the significance of complete objectivity, Glaser and Strauss (1967) 

argued that through constant comparative analysis, where any data generated is compared 

with itself and with any codes and themes developed, researchers could maintain a degree 

of detachment from the data. 

The methodology also introduced crucial procedures such as theoretical sampling, where 

data collection is directed by concepts emerging from the analysis, and memo writing, which 

captures the researcher's analytical thinking throughout the process (Glaser and Strauss, 

1967). Furthermore, any theory that may emerge should emerge from the data itself rather 

than being influenced by the researcher’s pre-existing knowledge, experience, or beliefs 

(Glaser and Strauss, 1967; Rieger, 2018; Flick, 2018). 

Following a prominent methodological split between Glaser and Strauss in the early 1990s 

there have been two major modifications to their original model. The first, by Juliet Corbin 

and Anselm Strauss, introduced greater structure by incorporating a more predefined three-

step coding approach along with a defined coding paradigm, which focused on the conditions, 

context, actions/interactions and consequences (Corbin and Strauss, 1996; Corbin and 

Strauss, 2008). Corbin and Strauss, (2015) also moved away from the strict objectivism of 

the “Glaserian” model by acknowledging the preconceptions and prior knowledge that 

researchers bring to their analysis and, therefore, the interpretive nature of the research 

process.   

Like Corbin and Strauss (2008), Kathy Charmaz (2014) rejected the idea of any essential 

objectivity in research, emphasising the role of the researcher in the process. However, she 

took this further, positioning her approach within a constructivist paradigm in contrast to the 

positivist underpinnings of earlier versions. She proposed that meaning is co-created rather 

than simply discovered or interpreted. For Charmaz (2016), it is essential to examine the 

context, assumptions, perceptions, and beliefs of the researcher, acknowledging how this 

impacts the research and shapes their understanding of the data. Charmaz, however, 

rejected the prescriptive nature of the analysis proposed by Corbin and Strauss. Like Glaser 

and Strauss (1967) and, latterly, Glaser (2008), she felt that the rigidity of Strauss and 

Corbin’s framework risked forcing the data to fit a preconceived framework. She emphasised 

an approach closer to that of Glaser, one in which themes emerged from the data. To ensure 

this, she proposed that coding should be less abstract and should adhere to the meaning as 

defined by the data.  
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This emphasis on emergent themes and flexible analysis makes GT a research methodology 

that facilitates the identification and description of the wide spectrum of life with haemophilia 

from the perspectives of patients and their families. This methodology enables 

comprehensive data collection across a broad age range and allows for in-depth analysis, 

permitting research questions to be reshaped as evolving themes and new concepts emerge.  

Today, GT has evolved into multiple contemporary applications across various disciplines, 

with researchers often adapting and combining elements from different versions to specific 

research contexts and questions. 

Programme Design 

This was a mixed-methods research programme across multiple cohorts, focusing on five 

specific groups within the UK haemophilia community whose lives have been or may be 

impacted by gene therapy. It utilised surveys (paper i), focus groups (papers i and ii), dyad 

pair interviews (papers vi, vii and ix), and individual interviews (papers ii, iv, vii and ix). While 

there are inherent differences between the methodologies, none were regarded as better or 

worse. They were employed in each case because they were believed to be the most 

effective way to access the data needed to meet the aims of the study programme.  

Descriptive analysis was employed to convey the views expressed (Doyle et al., 2019). In 

each study, a table of themes characterised recurring ideas and thoughts captured in the 

focus groups and interviews, which served as the foundation for further analysis.  

Data Gathering 

Five key patient groups were identified:  

1. People with haemophilia who had had gene therapy 

2. People with haemophilia who had not yet been offered gene therapy 

3. Parents of children with haemophilia  

4. People with haemophilia who do not want gene therapy 

5. People with haemophilia who withdrew or were withdrawn from a gene therapy study 

 

The diverse nature of the research questions meant that a number of different data collection 

approaches were required. The survey in paper i (see Appendix 3) was essential for capturing 

quantitative baseline data about parental knowledge before exploring it further qualitatively. 

Focus groups were used for papers i and ii, to explore shared concerns and allow participants 
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to build upon each other’s responses and experiences. Individual interviews were employed 

for papers ii, iv, vii, and ix when exploring sensitive personal experiences might be 

uncomfortable to share in a group setting. The interviews were conducted either individually 

or as a ‘dyad pair’ when a close family member was available and willing to take part (papers 

ii, iv, vii and ix). Although each dyad pair had the opportunity to participate in interviews 

separately, none chose to do so. Dyad interviews were used when family dynamics were 

central to the research question, recognising that gene therapy impacts extend beyond the 

individual PwH. 

Initial subject interviews followed a guide developed by myself in consultation with a patient 

representative and one of the PhD supervisors (Dr Kate Khair) (see Appendix 4). All individual 

and dyad pair interviews, along with focus groups, were conducted either by myself or, in the 

case of paper i, by myself and a patient representative. In all instances, each participant was 

interviewed only once.  

My initial intention was to interview all participants in person. However, early in 2020, this 

changed due to the nationwide lockdown imposed as a result of the COVID-19 pandemic. 

Consequently, to conduct the interviews and protect interviewees, particularly those 

undergoing immunosuppressive high-dose steroid therapy mandated by the gene therapy 

protocols, I felt that a videoconferencing tool would be essential to facilitate the interviews.  

Despite the existence of various video conferencing tools, such as Skype® and Microsoft 

Teams®, Zoom® was ultimately selected. I felt that, as the market leader at that time, its 

simplicity and the widespread familiarity many had with it made it the obvious choice (Evans, 

2020; Karl et al., 2022). Checks were made to ensure that the platform provided the 

necessary levels of security and privacy, including the option for participants to turn off their 

cameras, a secure invitation system, and the use of a waiting room to prevent uninvited 

entrants. Zoom® was also the preferred because participants were not required to download 

a separate application to participate in the interview. The convenience of recording, 

downloading, and saving combined digital/audio files and separate audio files also played a 

significant role in its selection. These changes, along with the precautions implemented, were 

submitted to the Research Ethics Committee as a protocol amendment, and approval was 

granted. Further discussion regarding the use and relevance of Zoom® in qualitative research 

can be found in paper iii.  
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Recruitment 

Participants were recruited through a combination of direct referrals from NHS participant 

identification centres (two in London and one in Southeast England), or word of mouth and 

social media advertising on UK haemophilia charity websites, Facebook and Twitter feeds.  

Analysis  

The Exigency programme employed a constructivist GT approach to data analysis, following 

the constructivist methodology of Charmaz (2014 and 2016).  

All interviews were analysed using a modified version of Clarke and Braun’s thematic 

analysis, a bottom-up inductive methodology (Clarke and Braun, 2017). The methodology 

was modified as the primary analysis was conducted concurrently with the data collection. 

Emergent concepts were used to inform and refine subsequent data collection and theme 

generation. Throughout the analysis, an in vivo coding strategy, where codes and themes 

are created based on the exact words, terms or phrases used by the interviewees, was 

employed (Given, 2008). This was done so that the analysis would remain grounded in the 

experiences of the participants rather than my own or those imputed from existing literature. 

This also made the comparison of themes between cohorts, and the identification of patterns 

and variations easier. 

Field notes recorded immediately after each interview provide extra context for interpretation, 

capturing nonverbal cues, emotional responses, and initial analytical insights that might not 

be evident in transcripts alone. A reflexive journal and the writing of analytical memos were 

also key to the analytical process, capturing the ongoing rationale for decisions made. These 

field notes and memos were not formally coded and have only been used, alongside the 

video and audio recordings, to provide added context to the analysis (Arthur et al., 2014; 

Phillippi and Lauderdale, 2017). A random selection of the interviews was reviewed and re-

coded independently by one of the PhD supervisors (Dr Kate Khair). These findings were 

then compared and discussed to ensure that intra- and inter-cohort coding remained 

consistent throughout the lifetime of the programme.  

Ethics 

All participants in the Exigency programme were provided with a Participant Information 

Sheet (PIS) detailing the reasons for the study, the voluntary nature of participation, and their 

right to withdraw from the study at any time. Before participating in the programme and the 
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interview, all participants were asked to sign a written consent form remotely (using 

AdobeSign®). Verbal consent was also obtained prior to the commencement of the interview 

to ensure ongoing consent and willingness to be recorded.  

All aspects of the programme were reviewed by the Southeast Scotland Research Ethics 

Committee (02). Both Health Research Agency and REC approvals were issued in 2020. The 

study was registered on the ClinicalTrials.gov website [NCT04723680] and published in BMJ 

Open (Fletcher et al., 2022). 

Patient and Public Involvement (PPI) 

The Exigency Protocol was developed with input from a patient representative (a PwH) who 

was also involved in designing the interview schedule. Two additional patient representatives 

reviewed the protocol before it was submitted to the REC: the first, a carrier of haemophilia 

A with an affected son, and the second, a partner of a PwH. 

All interviewees were sent a copy of the papers in which their data were published and were 

offered the opportunity to discuss the findings if they wished. 

Equality, diversity and Inclusion (EDI) 

Gender 
Since haemophilia is X-linked, it has historically been viewed as a condition specific to males. 

Women have been thought of only as carriers of the disorder, despite some cases where 

their factor levels are identical to those of men with a formal diagnosis of severe haemophilia. 

Such cases, however, are extremely rare. When the Exigency programme was launched, the 

United Kingdom Haemophilia Centre Doctors’ Organisation (UKHCDO) reported only three 

women registered in the UK, two with haemophilia A and one with haemophilia B (United 

Kingdom Haemophilia Centre Doctors’ Organisation, 2020). There were, however, 735 

women with FVIII levels <40 iu/dl and 319 women with FIX levels <40iu/dl. 

Ethnicity 
As haemophilia is known to affect all ethnicities equally (Badou, 2000), neither the UKHCDO 

nor the World Federation of Hemophilia collects ethnicity data. No formal EDI inclusion 

criteria were, therefore, outlined for the Exigency study programme, although four non-white 

and one mixed race participants were recruited (see Table 2 below).  
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Finance  

The Exigency programme was funded through an unrestricted investigator-initiated research 

grant from unQure Biopharm BV, a biotechnology company with multiple gene therapy 

platforms for conditions including Fabry disease, Huntington's disease, and haemophilia B. 

No publication restrictions or editorial control were requested by the company.  

These methodological approaches enabled a comprehensive exploration of the diverse 

haemophilia community, with the findings synthesised in Chapter 5. 
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Chapter Five: Synthesis  
Demographics  

Sixty-nine people were interviewed in total in the Exigency programme. 

Table 2. Participant Demographics 
Participants with Haemophilia 

Age Range <20 1 
21-30 19 
31-40 10 
41-50 6 
51-60 5 
61-70 4 

>71 1 
Mean Age  37yrs 
Type Haemophilia A 36 

Haemophilia B 10 
Severity Severe 46 

Moderate 0 
Mild 0 

Sex Male  45 
Female  1 

Ethnicity Asian 2 
Black 1 
Chinese 0 
Mixed 0 
White 43 
Other 0 

Family Members with Low Factor Levels   

Type FVIII 3 
FIX 0 

Relationship to Person 
with Haemophilia  

Parent 3 
Partner 0 
Wife 0 

Ethnicity Asian 0 
Black 1 
Chinese 0 
Mixed 0 
White 2 
Other 0 

Family Members Without Haemophilia 

Sex Male 0 
Female 20 
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Relationship to Person 
with Haemophilia  

Parent 8 
Partner 1 
Wife 1 

Ethnicity Asian 1 
Black 0 
Chinese 0 
Mixed 1 
White 17 
Other 1 

 

The results for the individual subgroups (papers i, ii, iv, v, vii, and ix) were published between 

October 2020 and February 2024. All the papers were published in open-access, peer-

reviewed journals to increase their reach and availability to both the academic and patient 

communities (see Appendix 6 for copies of all the papers).  

Integration of individual papers.  

The nine papers in this synthesis are interconnected parts of a comprehensive exploration. 

Papers i and ii, therefore seek to establish an initial understanding of the perspectives of the 

community, while papers iv and vii explore the range of experiences from successful 

treatment to withdrawal. Paper v highlights gender-specific challenges, while papers viii and 

ix examine barriers to access. Paper vi discusses the methodological framework, and paper 

iii examines methodological innovations required by the pandemic. This progression allowed 

for an iterative refinement, with each paper informing subsequent data collection and 

analysis. 

The results from these papers have been combined and mapped through a process of 

comparative analysis to develop a framework. It was developed iteratively: initial themes, 

safety, efficacy, identity and expectations were identified from the coding for papers i, ii and 

iv. These themes were further refined in paper vii where the complexity of expectations and 

the previously unrecognised impact of treatment withdrawal were identified. Paper ix 

confirmed and validated the universality of these themes across all the cohorts. The 

framework (see Figure 2, page 37) illustrates the interaction between the individual’s 

understanding of their condition and what it might be to live without it. It highlights the 

decision-making processes involved in choosing a therapy, whether conventional or gene 

therapy, and shows how the gene therapy journey might fit or even disrupt an individual’s 

understanding of their condition. 
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The framework, however, has not been developed further into a full theory, which is often the 

primary endpoint of GT (Glaser and Strauss 1965), as, at this time, gene therapy remains a 

new treatment option, and the outcomes seen so far come from individuals who have 

undergone gene therapy as part of a clinical trial. The tight inclusion criteria for these trials 

mean those who have undergone gene therapy may differ from those PwH who are not willing 

to take part in a clinical trial. As more PwH undergo gene therapy, the picture reported here 

may change. Therefore, it is not possible currently to elaborate on the data further. The 

framework though has been used to structure the commentaries below. 

Key Themes 

Safety and Efficacy 
For many interviewees across all cohorts, concerns regarding the safety and efficacy of gene 

therapy were a primary concern. This was particularly pressing for those participants who did 

not want gene therapy (paper ii) and for the parents of children with haemophilia (paper i). 

However, it was also discussed by participants in the other cohorts (papers v and ix) and by 

those who had lived through the infected blood scandal and were slightly more cautious about 

adopting any new treatment. There was a feeling that, having previously been harmed by a 

treatment that was meant to be safe and improve their QoL, there was an unwillingness to 

accept any new treatment until they had seen further evidence that it was genuinely safe.4 

Even those who had no direct experience of the scandal, who felt that it had little relevance 

to their condition, expressed concerns about the technology’s safety, particularly regarding 

the need for immunosuppression to prevent the possible loss of treatment effect caused by 

transaminitis.  

The potentially toxic side effects of immunosuppressive medications, particularly 

corticosteroids, are well recognised (Joint Formulary Committee, 2025b). As a result, the 

duration of use is often deliberately limited to the smallest effective dose for the shortest 

period. Many participants in paper iv, however, reported that despite reporting side effects, 

 
4 It is important to note that throughout the lifetime of the Exigency programme, the Infected Blood Inquiry was 
hearing evidence (Infected Blood Inquiry, 2025) so for many the events and effects of the scandal were fresh 
in their minds. 
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including weight gain, insomnia, mood swings, hyperglycaemia, and mania, they often had 

to endure multiple courses of high dose immunosuppression for extended periods of time. 

While many of the participants understood the need for immunosuppression, many found the 

side effects difficult to manage because they felt they had not been adequately prepared for 

them. Reduced immunity to infections caused by immunosuppressant therapy was a 

particular concern for participants during the COVID-19 pandemic of 2020 and 2021.  

The variability in treatment effect (the levels of factor expressed following gene therapy) and 

duration (the length of time the therapy was anticipated to last) was also a significant concern 

for many participants.  

In terms of the duration of effect, many participants in papers ii, iv vii and ix were aware that, 

in the case of gene therapy for haemophilia A, its effects seemed to diminish year on year. 

Consequently, they understood that the effects of gene therapy would not last for the rest of 

their lives. Many also recognised that, given the nature of the technology, they would only be 

able to have the treatment once, and if/when their factor expression did diminish, they would 

return to their pre-therapy factor levels and would need to restart their previous prophylactic 

regimens.   

Identity 
The concept of identity was a significant aspect for many of the interviewees across various 

cohorts, particularly those interviewed for paper ii, who were reluctant to pursue gene 

therapy. This hesitance is linked not only to concerns about the therapy itself but also to their 

sense of identity. Several interviewees felt that their understanding of who they were as 

individuals was intrinsically connected to their condition. They felt that their haemophilia was 

an essential part of their identity, something they would prefer not to lose, and therefore, did 

not want to have gene therapy. However, others in paper ix, who also viewed their condition 

as a significant aspect of their identity, did not think that undergoing gene therapy would make 

them any less a person with haemophilia.  

Linked to this concept of identity is the notion of “the burden of normality”. First proposed by 

Wilson, Bladin and Saling (2007), who suggest that there are psychological, emotional, and 

social challenges associated with the experience of transitioning from a known identity state 

to an unknown one. This burden has also been noted in family relationships when changes 

in the needs and abilities of an individual with a condition potentially change the role function 

or previously accepted dynamic within the family (Gilbert, 2012).  
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The concept of identity was also explored in paper v. This paper highlighted the difficulty that 

some women have in having their identity as a PwH recognised and therefore of being able 

to access the same treatment as men, including gene therapy. The debate about the 

designation of women as potential symptomatic carriers has been an issue for many years 

and has meant that many women have been unable to access the care and treatment they 

require, despite recognition that women can be more significantly impacted by a bleeding 

disorder than men (Weyand and James, 2021; Khair et al., 2024; Khair et al., 2024). 

Expectations 
All participants in the study programme spoke about their expectations of gene therapy in 

haemophilia. Those who did not wish to pursue gene therapy (paper ii) or were ineligible 

(papers i, v and vii) nonetheless felt that gene therapy represented a positive advancement 

in the care offered to the community, as it would mean, in the future, there would be a 

generation of PwH who could lead a bleed-free life and would therefore, be free from the 

associated comorbidities of their condition.  

Some noted, however, that instead of helping them live free from the burden of their condition, 

they felt that it would, in the short term, increase the burden of their condition (papers ii and 

ix). Indeed, those participants who underwent gene therapy found the increased frequency 

of their visits to their treatment centres to monitor treatment particularly onerous (paper iv) 

and felt that they were often asked to attend visits more frequently than indicated at the start 

of the process. There was a sense that the goalposts were being moved and that they had 

not been fully informed of all that might be required of them. Many of them, however, felt that 

despite this, it had been worth it and that in some cases, they had been cured of their 

haemophilia. 

Others, however, have not seen gene therapy as a cure. They have seen that their factor 

levels have decreased over time and realise that they will eventually return to their baseline 

levels. Some have suggested that rather than being a cure, gene therapy is something akin 

to a long-acting treatment; one that they may only be able to have once in their lives, but still 

one that will last for many years.  

The discussion in the literature about gene therapy has focused on those individuals who can 

and have undergone gene therapy. Less attention has been paid to those who cannot, 

whether due to choice or ineligibility. The implications of having had the possibility of a life-

changing treatment withdrawn have not been considered. Paper vii is therefore the first paper 
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to actively research this important subgroup. Like paper iv, this paper found that there are 

diverse reasons for choosing to have gene therapy, including a desire to reduce the burden 

of treatment, freedom from bleeds, and therefore pain relief, as well as an altruistic desire to 

help prevent PwH in the future suffering as they felt they had and were. Whatever their 

reason, however, the loss of that potential for change and improvement in their lives had a 

profound and sometimes self-destructive effect, which in turn affected their families. The 

paper, therefore, went on to suggest that this group needed as much and, in some cases, 

more psychological support than those who were undergoing gene therapy. 

To help implement these findings in clinical practice, decision-making, and policy 

development, Figure 3 presents a schematic of how the three core themes impact different 

stakeholder groups over time. 

Figure 3. Practice, Decision-making and Policy Schematic  
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Chapter Six: Discussion 
The primary objective of my research was to investigate the lived experiences of individuals 

with haemophilia and to understand the impact of gene therapy on the UK haemophilia 

patient community and their families. In this discussion, I examine the impact of the Exigency 

programme's findings on both the current discourse and the ongoing development of patient-

focused processes and education around haemophilia gene therapy, as well as the strengths 

and limitations of the programme. 

Throughout this discussion, it is necessary to acknowledge my clinical experience in 

haemophilia care before commencing the Exigency programme. This experience will 

inevitably have influenced my interpretation of participants' experiences in some ways. 

Indeed, having witnessed the evolution of treatment options firsthand, including the 

introduction of extended half-life products and factor mimetics, I brought existing assumptions 

about treatment burden and patient expectations to this research. However, the grounded 

theory approach I employed, with its emphasis on participant-driven themes and constant 

comparative analysis, enabled me to both challenge and refine these preconceptions. Where 

relevant, I reflect on those moments where the participant narratives either confirmed or 

contradicted my clinical expectations. 

Prior to the publication of paper iv, side effect monitoring had largely been limited to those 

related to gene therapy itself, including thromboembolic events, infusion-related reactions 

and AAV-induced transaminitis (Rangarajan et al., 2017; George et al., 2017). If 

immunosuppression was mentioned, it was largely an acknowledgement that it had been 

administered and that it had rescued factor expression if transaminitis had occurred. There 

was minimal discussion of the side effects of the immunosuppression nor the duration of 

treatment. Following the publication of the paper and the associated presentation of the 

results at the International Society of Thrombosis and Haemostasis congress in 2022, there 

has been an increase in the number of studies reporting immunosuppressant-related adverse 

events as well as the length of time that immunosuppressant therapy has been required 

(Ozelo et al., 2022; Leavitt, Kavakli, et al., 2024).  

There have also been multiple attempts to mitigate the side effect burden of 

immunosuppression, particularly the use of high-dose corticosteroids, by adding other agents 

such as Tacrolimus, Mycophenolate, or Sirolimus (Chowdary et al., 2022; Roy et al., 2025). 

It is hoped that introducing these other agents will enable a reduction in both corticosteroid 
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dosage and treatment duration. Despite this, although the median duration of 

immunosuppressive therapy in haemophilia B gene therapy has decreased to 78 days, the 

duration of therapy for haemophilia A gene therapy remains unchanged at 230 days (Ozelo 

and Yamaguti-Hayakawa, 2022; Miesbach et al., 2022). Concerns about these side effects 

continue to be a significant worry (Thornburg, Simmons and von Drygalski, 2023).  

As noted previously, prophylaxis for haemophilia has focused on maintaining factor levels 

above 3-5 iu/dl to prevent bleeding. As such the monitoring of factor levels has become an 

element of shared understanding of treatment effectiveness between PwH and healthcare 

professionals and a primary indicator of treatment efficacy.  It was therefore almost inevitable 

that this shared understanding carried over into any conversations PwH and healthcare 

professionals had about the outcomes of gene therapy. Many participants, therefore, began 

to fixate on their factor levels and became concerned when they saw their factor levels begin 

to decline. Indeed, a number of participants in paper iv stated that there were times when 

they felt that they and their clinical teams were concentrating too fixedly on levels.  

This has been recognised by many researchers and there is now a tendency in recent papers 

to reframe the discussion, de-emphasising absolute factor values and possible decline in 

effect over time, focusing instead on the number of bleeds experienced since treatment and 

the potential number of years an individual might expect to remain bleed-free or off 

prophylactic treatment (Symington et al., 2024; Leavitt et al., 2024). 

Paper ii, has also been cited in the American College of Genetics and Genomics guidance 

paper on genetic therapies (Peña et al., 2023) and in the UKHCDO Guidance for the 

implementation of gene therapy in the UK (Chowdary et al., 2024). Both documents 

emphasise the need for psychological support for PwH undergoing gene therapy and 

experiencing the side effects of immunosuppressives.  

The UKHCDO guidance (Chowdary et al., 2024) has also cited and accepted the 

recommendations of paper i, which state that discussions regarding gene therapy and 

eligibility should ideally begin before any formal decision-making commences. The 

recommendations of paper vii, which advocate for providing support to individuals who are 

ineligible for gene therapy, were also referenced, although not directly cited. These 

recommendations have since been cited by Bala and Thornburg (2025), who support 

extending psychological assistance to those who are ineligible for or withdraw from gene 
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therapy, as the expectations they may have set for themselves and their families could now 

be unachievable. 

While the integration of psychological support for the care of people undergoing GT has been 

widely advocated, its provision has often been poor. In the UK, in particular, the haemophilia 

centre peer review processes in 2020 and 2024 highlighted the patchy provision of 

psychological support in many centres (West Midlands Quality Review Service, 2020) 

(UKHCDO Haemophilia Peer Review Audit Reports 2024 – UKHCDO, 2024). Greater 

support and training are therefore required to enable existing multidisciplinary teams to 

provide care that integrates psychological principles and clearly outlines referral pathways, 

specifying when, where, and how to refer individuals for specialist care if needed (Main and 

George, 2011; Dekker et al., 2023). 

The debate on ineligibility has, however, focused less on the support of those who cannot 

have gene therapy and more on improving the technology to reduce the number of people 

who are excluded (Yamaguti-Hayakawa and Ozelo, 2023; Herzog, Kaczmarek and High, 

2025). While this is in many ways laudable, it does little in the short term to support those 

individuals and their families who are not currently eligible. 

Previous literature has explored how being diagnosed with a life-threatening or chronic 

condition can impact an individual’s sense of identity and their ability to control both their lives 

and their condition. Karnilowicz (2011), Charmaz (1983) and (1991) and Bury (1991) in 

particular, discuss the often disruptive and transformative nature of diagnosis, which King et 

al. (2003) have described as frequently epiphanic. While these changes can sometimes be 

beneficial, they are more commonly seen as negative and involve a loss of self. There is also 

a similar change that can occur after a condition has been cured, as an individual's self-image 

attempts to return to its pre-illness state. More often than not, however, it involves a 

reinterpretation of their previous self-image and their illness experiences.  

While it is evident that there are clear similarities between the impact of sudden illness on 

self-image and the development of self-image in individuals with lifelong illnesses, there are 

also notable differences. The first of these is the absence of an epiphanic experience. 

Individuals with lifelong conditions grow up aware of their condition, and their self-image, 

rather than being altered by the illness, develops alongside it. Therefore, there is no distinct 

before-and-after experience; self-image and sense of identity are linked to their 
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understanding of their condition and, in some cases, their membership of a specific group, 

such as PwH. 

The concept that haemophilia could be an important element of a person’s identity initially 

surprised me. My nurse training and own subsequent experience had led me to believe that 

haemophilia was a treatable condition rather than a marker of identity. My conversations with 

patients in 2018-2019, prior to beginning the Exigency programme, however, hinted that this 

belief might not be wholly correct. Despite that, I did not think that it would be a widely shared 

belief, even though my own experience living with talipes equinovarus resonated with the 

concept of condition-as-identity. The systematic analysis of participant narratives across the 

multiple cohorts, however, forced me to recognise that identity is a fundamental dimension 

of both the haemophilia and gene therapy experiences, and as such would require attention 

and support. 

The Exigency programme contributes to chronic illness theory by identifying unique aspects 

of 'curative' interventions for lifelong conditions. While Charmaz (1983), Bury (1991) and 

Helgeson and Novak (2002) have explored illness centrality and identity disruption in illness, 

much of the focus has been on the negative aspects of illness on QoL, psychological 

wellbeing and condition control. The Exigency programme has, however, found that while 

there are negative impacts to a diagnosis of haemophilia, for some men there have been 

positive impacts, including a sense of being part of a community of people with haemophilia 

and pride in the way they have been able to transcend the difficulties and burdens of their 

haemophilia.  

The programme has also shown that there are parallel challenges when an illness identity is 

removed, and when individuals find themselves in some way not the person they believed 

they were or thought they might be. Similarly, the concept of 'burden of normality' (Wilson, 

Bladin and Saling, 2007) is expanded here to show how families, not just individuals, 

experience this phenomenon. The programme also challenges traditional medical models 

that focus solely on clinical outcomes, demonstrating the need for psychosocial support 

frameworks in gene therapy implementation. As more curative treatments develop, it will be 

important to consider and research the effects of identity development and possible loss 

thereof.  

Since the publication of papers ii and iv, the concept of cure has been further explored by 

Baas et al. (2023) and (2024). They report that the modest increase in factor expression 
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offered by current haemophilia A gene therapies and its decline over time, did not provide 

improvements in QoL PwH were seeking. There was, however, a greater satisfaction with 

gene therapy for haemophilia B, as it seems to offer greater longevity, although again, the 

increment in factor levels did not bring many into a normal range. Baas et al. (2024) wondered 

whether it is truly possible for gene therapy to be considered a cure, and felt that, in some 

situations, standard treatments might actually be preferable.  

Some positive changes following gene therapy have been highlighted by others, including 

Miesbach and Klamroth (2020), Thornburg (2022), and Fletcher et al. (2022). Krumb and 

Hermans (2021) have also suggested that gene therapy may help individuals live with a 

haemophilia-free mind, reducing both the physical and psychological burden of the disease 

in a way that corresponds with the burdens felt by those with moderate and mild haemophilia. 

However, this assumes that individuals with moderate and mild haemophilia – who bleed less 

frequently and therefore have a reduced treatment burden – also experience a decreased 

psychological burden compared to those with severe haemophilia. This may not necessarily 

be the case; there is recognition that, although the nature and impact may differ, it is no less 

significant for those with less severe forms of haemophilia (Chai-Adisaksopha et al., 2021; 

Castaman et al., 2023).  

It is also important to understand what the physical sequelae of severe haemophilia such as 

haemophilic arthropathy, chronic pain, mobility issues, or blood-borne viral infections, may 

mean for those with severe haemophilia who have undergone gene therapy. These sequelae 

may not always be alleviated by gene therapy; as such, some will continue to bear burdens 

beyond those experienced by individuals with moderate or mild haemophilia (Fletcher et al., 

2021). Consequently, they may never truly be able to live with a haemophilia-free life 

(Fletcher et al., 2022; Fletcher et al., 2022; Baas et al., 2023).  

Further research is necessary to better understand the physical and psychological effects of 

having moderate or mild haemophilia, as well as in those who have undergone gene therapy 

to explore the impact of any shift from severe to less severe haemophilia (Peng et al., 2023; 

Miesbach et al., 2024). 

While a number of the study participants were aware of gene therapy and what was involved, 

there were many who did not feel that they understood enough about it. The parents of 

children with haemophilia in paper i and the woman in paper v in particular felt that, since 

neither they nor their children were currently able to have gene therapy, they were not being 
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provided with any information about what may be involved or whether they or their children 

might be able to have gene therapy at some point in the future. A number of the men 

interviewed for paper ix also expressed concern over the lack of information, which they 

viewed as a significant barrier in deciding whether gene therapy would be a suitable treatment 

option for them. 

This need to ensure that all PwH have access to the information they require to make a 

decision about whether gene therapy is a suitable option has been highlighted in all of the 

individual Exigency papers (papers i, ii, iv, v, and vii). These points have also been 

synthesised in a single paper on shared decision making (paper vii), emphasising the 

importance of understanding the preferences, values, and biases of those individuals who 

might want gene therapy; providing them with jargon free, tailored information about the 

potential benefits and risks of gene therapy; and enabling them to make the decision that is 

right for them in their own time.  

For many years, women and girls affected with haemophilia have also struggled to gain 

recognition for the problems they routinely face, including abnormal uterine bleeding, which 

has been dismissed, ignored or passed off as normal by both the individuals concerned and 

the medical community (Clancy, 2023). The case study included here (paper v) highlights 

many of these issues. It has, however, received little academic attention since its publication, 

though it has been cited by Fletcher (2024b) in reference to the care of another minority group 

within bleeding disorders care, trans men. 

Although a complete model cannot yet be developed, the current framework (Figure 2, page 

37) provides a foundation for future theoretical advances. The three-theme structure (safety 

and efficacy, identity, and expectations), I believe, has shown internal reliability and may also 

be reliable across other 'curative' genetic therapies. Future research should explore this 

framework in conditions such as sickle cell disease and beta-thalassaemia gene therapies 

and potentially develop it into a comprehensive theory of the lived experience of genetic 

medicine. 

Impact 

A number of papers examining gene therapy for other disease indications, including 

Friedrichs Ataxia (Lieschke et al., 2023), lysosomal storage disorders (Eskes et al., 2022), 

Rett syndrome (Ramsey et al., 2024), and Sickle Cell Disease (Dovern et al., 2025), have 

also cited papers from the Exigency programme, including papers i, ii and iv.  
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The insights revealed in the papers have also led to multiple invitations to address specialist 

professional and patient groups, where ongoing developments around haemophilia gene 

therapy remain a primary concern. 

In February 2024 I was invited to speak at the European Association for Haemophilia and 

Allied Diseases (EAHAD) psychosocial committee’s interdisciplinary roundtable on 

multidisciplinary approaches to caring for individuals during gene therapy (Teela et al., 2025). 

Following the roundtable, the committee published a framework for the care of individuals 

undergoing gene therapy which also recognised the need to integrate and support the 

extended families of those individuals undergoing gene therapy (Haverman et al., 2025).  

The publication of the papers ii and iv also led to invitations to speak at a number of patient 

organisations, including the American National Bleeding Disorders Foundation (2022), the 

World Federation of Hemophilia (2022), the European Haemophilia Foundation (2024) and 

the Irish Haemophilia Society (2024) 

I have also been invited, along with other stakeholders within the haemophilia community, to 

work on a number of ongoing gene therapy plain language summaries highlighting the 

technology as well as the post-therapy health-related quality of life improvements (Lowe et 

al., 2023; Madan et al., 2025).  

Paper viii has subsequently been translated into German and published as a chapter in a 

book (Fletcher et al., 2024). Bringing together papers from researchers working in 

haemophilia gene therapy, the book discusses the current knowledge and potential for the 

therapy and highlights the importance of collaborative and interdisciplinary care (Miesbach, 

2024).  

Strengths and Limitations 

One of the main strengths of the Exigency programme as a whole has been the voice it has 

given to the haemophilia community, not just to those who have haemophilia but also to their 

family members, including spouses and partners. As highlighted previously, the impact of 

haemophilia and its treatment on the wider family beyond those with direct caregiving 

responsibilities is poorly understood. In 2021, I published one of the first papers to explore 

the impact of factor mimetics on PwH and their families, and in particular their effect on their 

spouses and partners (Fletcher et al., 2021). Exigency has continued this exploration and 
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has shown how haemophilia and gene therapy can affect the psychosocial wellbeing of the 

whole family: spouses, partners, caregivers, and children.  

Another strength of the Exigency programme is that participants who underwent gene therapy 

were interviewed at different time points in the process. Some were interviewed within the 

first six to twelve months following treatment, while others were interviewed, in some cases, 

up to five years after their treatment. In this way, it was possible to see if there were 

experiences common to all participants at all time periods, how they were interpreted and 

even reinterpreted over time.  

Another important element of the programme that needs to be acknowledged is that of insider 

status (Gardner, 1998; Borbasi et al., 2005). I feel that my position as a nurse in the 

haemophilia care community may have helped to facilitate and encourage participants to 

share their stories, trusting that I would understand their experiences. However, this same 

insider status posed potential limitations as participants may have adapted their stories to 

align with what they thought I would want to hear. Conversely, some might have been more 

critical than they intended, thinking I would already have heard about the positives from other 

participants. The grounded theory approach, with its emphasis on participant language as 

well as the independent verification of coding by my supervisor, helped mitigate these risks, 

but I need to acknowledge that my professional background may have influenced the analysis 

in some way. 

A further strength, and validation of the paper’s findings, particularly in relation to the cohort 

of men who had undergone gene therapy was the fact that I was able to recruit 50% of the 

men in the UK who had undergone gene therapy at the time. Similarly, although only one 

woman with haemophilia was interviewed as part of the Exigency programme, she was one 

of only three women in the UK who had a confirmed definition of severe haemophilia.   

Funding for the Exigency programme was awarded through a competitive process by uniQure 

Biopharm and came with no demands or requests for publication restrictions or editorial 

control. I see this as a real strength of the programme, because although the company, due 

to their involvement in gene therapy for haemophilia, would have been eager to see it 

portrayed positively, they were willing to allow the publication of all data resulting from the 

study, whether positive or negative in relation to gene therapy. They recognised the value of 

the programme's aim to understand the lived experiences of people with haemophilia, both 

in considering and undergoing gene therapy. 
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One limitation of the Exigency programme is its limited international scope. The study took 

place in a high-income country (UK) where access to multiple treatment modalities is readily 

available. This might mean that the results seen here might not be generalisable beyond that 

cultural and social or economic setting.  

Though not a limitation of the Exigency programme specifically, the issue of generalisability 

in qualitative research is a frequently raised and contentious problem (Stake, 1978; 

Carminati, 2018). This concern, however, I believe results from a misunderstanding of the 

nature of qualitative research in general and GT in particular. As noted in chapter four, 

grounded theory, through its use of constant comparison, aims to identify shared experiences 

rather than those that are unique to an individual (Glaser and Strauss, 1967; Charmaz, 2014). 

In this way, it is possible to generalise beyond the immediate context or cultural setting 

(Firestone, 1993). The reflexivity inherent in the methodology also helps the researcher 

recognise their own beliefs and experiences, and how they can influence data interpretation 

and theme development, and so reduce bias, improving internal validity (Mruck and Mey, 

2012).  

I recognise, therefore, that complete objectivity is neither possible nor wholly desirable and 

that the value of this research programme lies not in eliminating my personal or professional 

perspective, but in making it explicit and allowing it to be scrutinised alongside the 

participants' voices. Ultimately, this research represents not a view from nowhere, but a 

considered synthesis of participant expertise, clinical knowledge, and theoretical analysis. 

Nevertheless, it remains important to conduct further qualitative studies to determine whether 

the findings in this synthesis remain valid over time or whether, as technology advances and 

the therapy becomes a standard treatment modality, participants' perceptions change.  
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Chapter Seven: Conclusions and Recommendations for Further 
Research  
The Exigency programme was the first comprehensive exploration of the lived experience of 

gene therapy for haemophilia, examining how the therapy affects not only individuals who 

have undergone the treatment, but also those who decline it, those who cannot access it, or 

those who may not be eligible. More than this, though, it sought to investigate the broader 

impact on the families of these groups; an area that had received little previous attention. 

The research has identified three key contributions to the field: the identification of previously 

unrecognised psychosocial support needs throughout the entire gene therapy journey, the 

demonstration that the impact of the treatment extends beyond the individual PwH to the 

family, and that withdrawal or ineligibility for gene therapy creates a distinct psychological 

challenge that requires dedicated support. 

In particular, the programme demonstrated that some participants had a strong self-identity 

as a PwH and did not want to lose that identity in any way. Conversely, many did not feel 

this, stating that even if they were no longer to have haemophilia, and did not need to treat 

themselves prophylactically or suffer the risk of severe bleeding episodes, they would still 

consider themselves to be a part of the haemophilia community.  

More information should be made available to those interested in gene therapy, and this 

information should be provided as early as possible. This would better enable PwH to 

determine whether gene therapy is an option for them and what steps to take to achieve the 

best outcome. 

At the beginning of this synthesis, I quoted from Meditation XVII by John Donne (1624), which 

famously begins with the line, 'No man is an island, entire of itself'. Donne's meditation 

explores how humanity is connected and argues that an individual's experiences both 

diminish and enrich us all, because we are all part of a whole. Through this metaphor, I aimed 

to show that although gene therapy might primarily impact the individual receiving it, its effects 

extend far beyond the individual. The treatment's consequences - whether positive, negative, 

or uncertain - impact the entire family. Therefore, it is essential that psychological support be 

available not only for the individual undergoing gene therapy, but also for their family 

members who share their journey. As demonstrated throughout this synthesis, many partners 

of people with haemophilia struggled to provide or access effective support. They often felt 
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helpless, uncertain what to say or do when treatments failed to meet expectations or when 

they learned that gene therapy would never be an option for their loved ones. 

Recommendations for Future Research 

Inasmuch as any programme of research seeks to answer questions, it also seeks to ask 

them, and the Exigency programme is no different. In highlighting the need to increase the 

psychosocial support for people with haemophilia and their families undergoing gene therapy, 

it raises a number of issues that need further study. This is a particular imperative given the 

licensing of gene therapy technologies in the United States, Europe and the United Kingdom 

since the publication of the Exigency papers.  

As a first recommendation, there is a need for a deeper understanding of how a diagnosis of 

haemophilia affects an individual’s sense of identity. This is particularly important for women 

who experience the symptoms of haemophilia, but are unable, because of a lack of 

recognition and the paucity of research in women, to access many of the treatments available 

to men with the condition.  

Secondly, while extensive research has been conducted on the lived experiences of people 

with severe haemophilia, there is less understanding of those with moderate and mild 

haemophilia. As the aim of gene therapy is to transform individuals with severe haemophilia 

into those with moderate or mild forms, it is essential to gain a clearer understanding of what 

it is to live with non-severe haemophilia and what similarities and differences exist between 

these two groups.  

Thirdly, it is important that, as technology evolves, as it undoubtedly will, there are ongoing 

discussions with those undergoing gene therapy to determine whether their experience aligns 

with or differs from that of others who were previously treated.  

Fourthly, the three-theme framework developed through the Exigency programme should be 

tested and validated across other curative genetic therapies to evaluate its wider applicability 

and theoretical robustness, ultimately supporting more effective psychosocial support 

strategies in genetic medicine. 

Fifthly, it would be helpful to undertake a similar programme of study in low and middle-

income countries to determine whether the findings, particularly those related to the concept 

of identity reported here, are similar or if significant differences exist. 
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Finally, it would be insightful to follow some of the participants in these studies in five and ten 

years to see if their experiences of their treatment and their haemophilia have remained the 

same or changed. 
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Appendix 1. Literature Search Strategy 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Search Terms 

The PICo framework devised by Richardson et al. (1995) and revised by Lockwood, Munn 

and Porritt (2015) was used to define my Population, the phenomenon of Interest, and 

Context (see Table 1). 

 

 

 

 

 

 

I used the framework of Lockwood, Munn and Porritt (2015) as opposed to that proposed by 

(Richardson et al., 1995) because I felt, like Fineout-Overholt and Johnston (2005), some of 

the assumptions and terms used in the original framework, including intervention and 

comparison, were unhelpful in a qualitative context. Other frameworks including SPICE 

(Sample, Population, Intervention, Control, Evaluation) and SPIDER (Sample, Phenomena 

of Interest, Design, Evaluation, Research) (Cooke, Smith and Booth, 2012) were considered, 

but the PICo framework (Methley et al., 2014), remains the most used and was the most 

appropriate for this research programme.  

The search used both haemophilia and hemophilia, as the latter is the more internationally 

recognised spelling. The Boolean operators AND and OR, as well as truncation, were 

employed to arrive at the final search query. 

Table 4. PICo Search Strategy  

Population  Phenomenon of Interest Context 

Haemophilia 

Hemophilia 

Famili* 

Nurs* 

“Healthcare Professiona*” 

“Multidisciplinary Team” 

“Gene therapy” 

 

“Lived Experience*” 

Experience* 

Table 3. PICo Terms 

Population 
- Any person with haemophilia (either haemophilia A or 

haemophilia B), irrespective of severity or comorbidity 
- Family members of people with haemophilia 
- Health care professionals 

Phenomenon of 
Interest - Gene therapy for haemophilia 

Context - Lived Experience / Experience 



 

 

Databases 

The following databases were searched  

Table 5. Databases Accessed 

Database Number of Hits 

APA PsychInfo 

65 CINHAL 

Medline 

Web of Science 43 

 

The search returned 108 papers. 37 were immediately removed as duplicates, and the 

remaining 71 were hand-searched for any relevant papers not returned in the database 

searches. Three more papers were found this way. All 71 papers were then screened 

according to the inclusion and exclusion criteria. (see tables 4 and 5 and figure 1) and four 

papers were identified two pieces of grey literature and two peer-reviewed papers (table 6).  

Table 6. Literature Review Inclusion and Exclusion Criteria  

Inclusion Criteria - Papers published between January 

2000 and July 2020 

- Qualitative, phenomenological, mixed 

methods or narrative papers 

- Papers published in English  
Exclusion Criteria - Quantitative research 

 

Quantitative papers were excluded because all were known to be focused on quantitative 

measures, factor levels, annualised bleeding rates, and factor usage. While PROM data had 

been collected during the clinical trials, they were linked to secondary outcome measures 

and were largely unpublished. 

A further expanded literature search was undertaken to include the terms ‘cure’, ‘liver 

transplant’ and ‘chronic illness’, see table 8.   

 



 

Table 7. Expanded Search Terms 

Population  Phenomenon of Interest Context 

Chronic Illne* 

 

“Liver Transplant” 

Cure 

“Lived Experience*” 

Experienc* 

 
 
Figure 4: Prisma Diagram (Jan 2000 to July 2020) 

 

 
 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 
 

 

Appendix 2. Joanna Briggs Institute Assessment Forms 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

JBI Critical Appraisal Checklist for Textual Evidence: 

Narrative 

 

Reviewer___Simon Fletcher__________Date________January 2025______________ 

 

Author____Zhang, S__________________ Year___2018__  Record Number_________ 

 

 Yes No Unclear Not 
applicable 

1. Is the generator of the narrative a credible or 
appropriate source? ✓ □ □ □ 

2. Is the relationship between the text and its 
context explained? (where, when, who with, 
how) 

✓ □ □ □ 
3. Does the narrative present the events using 

a logical sequence so the reader or listener 
can understand how it unfolds? 

□ □ □ ✓ 
4. Do you, as reader or listener of the narrative, 

arrive at similar conclusions to those drawn 
by the narrator? 

□ □ □ ✓ 
5. Do the conclusions flow from the narrative 

account? □ □ □ ✓ 
6. Do you consider this account to be a 

narrative?    □ ✓ □ □ 

Overall appraisal:  Include   ✓ Exclude   □ Seek further info  □ 

Comments (Including reason for exclusion) 

This narrative is being included as, although it is grey in nature and scores only 2 out of 6 on the checklist 
and fails to meet the criteria for a narrative account it is the only account an individuals explicit refusal to 
consider gene therapy because of the connection between his identity and  his haemophilia. 

 
 

 



 

JBI Critical Appraisal Checklist for Textual Evidence: 

Narrative 

 

Reviewer _Simon Fletcher_______________ Date____January 2025_____________ 

 

Author   Konduros, J___________________ Year___2019__  Record Number_________ 

 

 Yes No Unclear Not 
applicable 

7. Is the generator of the narrative a credible or 
appropriate source? ✓ □ □ □ 

8. Is the relationship between the text and its 
context explained? (where, when, who with, 
how) 

✓ □ □ □ 
9. Does the narrative present the events using 

a logical sequence so the reader or listener 
can understand how it unfolds? 

□ ✓ □ □ 
10. Do you, as reader or listener of the narrative, 

arrive at similar conclusions to those drawn 
by the narrator? 

□ □ □ ✓ 
11. Do the conclusions flow from the narrative 

account? □ □ □ ✓ 
12. Do you consider this account to be a 

narrative?    ✓ □ □ □ 

Overall appraisal:  Include   ✓ Exclude   □ Seek further info  □ 

Comments (Including reason for exclusion) 

This narrative is being included as, although it is grey in nature and scores only 3 out of 6 on the checklist it 
is the only account of an individual’s gene therapy journey  

 

 

 

 



 

JBI Critical Appraisal Checklist for Qualitative Research 

 

Reviewer ____Simon Fletcher_________ Date______Jan 2025_________________ 

Author____van Balen et al.____________ Year___2020___  Record Number_________ 

 Yes No Unclear Not 
applicable 

1. Is there congruity between the stated philosophical 
perspective and the research methodology? □ ✓ □ □ 

2. Is there congruity between the research 
methodology and the research question or 
objectives? 

✓ □ □ □ 
3. Is there congruity between the research 

methodology and the methods used to collect data? 
✓ □ □ □ 

4. Is there congruity between the research 
methodology and the representation and analysis 
of data? 

✓ □ □ □ 
5. Is there congruity between the research 

methodology and the interpretation of results? 
✓ □ □ □ 

6. Is there a statement locating the researcher 
culturally or theoretically? □ ✓ □ □ 

7. Is the influence of the researcher on the research, 
and vice- versa, addressed? □ ✓ □ □ 

8. Are participants, and their voices, adequately 
represented? 

✓ □ □ □ 
9. Is the research ethical according to current criteria 

or, for recent studies, and is there evidence of 
ethical approval by an appropriate body? 

✓ □ □ □ 
10. Do the conclusions drawn in the research report 

flow from the analysis, or interpretation, of the data? 
✓ □ □ □ 

Overall appraisal:  Include   ✓ Exclude   □ Seek further info  □ 

Comments (Including reason for exclusion) 

No additional comments 



 

JBI Critical Appraisal Checklist for Qualitative 

Research 

Reviewer ____Simon Fletcher_________ Date______Jan 2025_________________ 

Author___Meisbach W and Klamroth R__Year_2020_____  Record Number_________ 

 Yes No Unclear Not 
applicable 

11. Is there congruity between the stated philosophical 
perspective and the research methodology? □ ✓ □ □ 

12. Is there congruity between the research 
methodology and the research question or 
objectives? 

✓ □ □ □ 
13. Is there congruity between the research 

methodology and the methods used to collect data? 
✓ □ □ □ 

14. Is there congruity between the research 
methodology and the representation and analysis 
of data? 

✓ □ □ □ 
15. Is there congruity between the research 

methodology and the interpretation of results? 
✓ □ □ □ 

16. Is there a statement locating the researcher 
culturally or theoretically? □ ✓ □ □ 

17. Is the influence of the researcher on the research, 
and vice- versa, addressed? □ ✓ □ □ 

18. Are participants, and their voices, adequately 
represented? 

✓ □ □ □ 
19. Is the research ethical according to current criteria 

or, for recent studies, and is there evidence of 
ethical approval by an appropriate body? 

✓ □ □ □ 
20. Do the conclusions drawn in the research report 

flow from the analysis, or interpretation, of the data? 
✓ □ □ □ 

Overall appraisal:  Include   ✓ Exclude   □ Seek further info  □ 

Comments (Including reason for exclusion) 

No additional comments  
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Document title: Parents Project Questionnaire               Version/Date: 2 Dated Feb2020  
Study Short Title: Exigency                                             IRAS Project number: 271911 
Chief Investigator: Simon Fletcher                                  REC Reference number: 20/SS/0061                      
 

 

 

An exploration of the impact of gene therapy on  
the lives of people with haemophilia and their 

families 
 

Parents Project Questionnaire 

 
 
  



Document title: Parents Project Questionnaire               Version/Date: 2 Dated Feb2020  
Study Short Title: Exigency                                             IRAS Project number: 271911 
Chief Investigator: Simon Fletcher                                  REC Reference number: 20/SS/0061                      
 

 
 
 
Thank you for showing interest in the Exigency study. This is an interview-based study that 

will capture parents’ views of gene therapy for haemophilia. 
We are only seeking your views and thoughts about gene therapy; this is NOT currently a 

treatment option for those under 18 years of age. Participating in this study will NOT result 
in early access for your child/children to any gene therapy studies. 

If you have questions about gene therapy please contact the study team 
(research@haemnet.com) or your child’s haemophilia treatment team. 

 
Please complete the following questions. 

 

ABOUT YOU AND YOUR FAMILY 

Which of these best describes the area in which you live 
❑ North East England  ❑ North West England ❑ Wales 
❑ South East England  ❑ South West England ❑ Scotland 
❑ Midlands   ❑ Northern Ireland  ❑ London 
❑ Other (please specify)

 …………………………………………………………………………………………………………. 
 
Are you the mum or dad of children with haemophilia? 
❑ Mum    ❑ Dad   

 
Was there haemophilia in your family before you had children? 
❑ No    ❑ Yes  

    If yes was this your child’s 
❑ Uncle ❑ Cousin  ❑ Grandfather 
❑ Other (please specify)

 …………………………………………………………………………………… 
 
How many children do you have? 
❑ One   ❑ Two  ❑ Three ❑ Four  ❑ More 

 (please specify) …………………………………………………………………………………… 
 
How many have haemophilia? 
❑ One   ❑ Two  ❑ Three ❑ Four  ❑ More  
❑ (please specify) …………………………………………………………………………………… 

 
How old is child 1 with haemophilia? 
❑ 1-4 years  ❑ 5-8 years  ❑ 8-12 years ❑ 12-16 years ❑ >16 years  

 
Does he have  
❑ Haemophilia A  ❑ Haemophilia B 

mailto:research@haemnet.com
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Is his haemophilia 
❑ Severe   ❑ Moderate  ❑ Mild  

 Has he ever had an inhibitor 
❑ No    ❑ Yes  

    If yes was does he have an inhibitor now 
❑ Yes  ❑ No 

 
Does Child 1 have treatment for their haemophilia 
❑ Prophylaxis  ❑ On-demand 
❑ Which treatment (please specify)

 …………………………………………………………………………………………………………. 
❑ Advate  ❑ Adynovi  ❑ Alprolix ❑ Benefix ❑ Elocta  
❑ FEIBA   ❑ Hemlibra  ❑ Idelvion ❑ NovoSeven ❑ NovoEight  
❑ Octanate ❑ Nuwiq  ❑ ReFacto ❑ Refixia ❑ Other (please specify)

 …………………………………………………………………………………………………………. 
 
[REPEAT FOR CHILD 2, 3 AS NEEDED] 
 

ABOUT GENE THERAPY 

We’d like to get a feel for how you feel about the future possibility of gene therapy for your 
child’s haemophilia? Please answer yes or no to each of the following statements  
 
I have heard of gene therapy 
❑ No    ❑ Yes (if yes, please specify:  
❑ On social media ❑ Through patient groups ❑ At my haemophilia centre  

 
I have heard about gene therapy but haven't really considered or researched it 
❑ No    ❑ Yes  

 
I think I have a good understanding of gene therapy 
❑ No    ❑ Yes  

 
I have thought a lot about gene therapy for my child 
❑ No    ❑ Yes  

 
I have thought a lot about gene therapy but would never consider it for my child 
❑ No    ❑ Yes  

 
I have had a conversation with our clinical team about gene therapy for my child 
❑ No    ❑ Yes  

 
We have discussed gene therapy within the family 
❑ No    ❑ Yes  
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My child has asked me if he could have gene therapy 
❑ No    ❑ Yes  

 
Do you know anyone with haemophilia who has had gene therapy? 
❑ No    ❑ Yes  

   If yes are they related to you? 
❑ No    ❑ Yes 

If yes are they your child’s 
❑ Uncle  ❑ Cousin ❑ Grandfather 
❑ Other (please specify) 

………………………………………………………………………………………… 
 
Did you know gene therapy MIGHT be available in the UK, outside of trials, for ADULTS later 
this year? 
❑ No    ❑ Yes  

 
Do you know why gene therapy is NOT available for children with haemophilia? 
❑ No    ❑ Yes  

If yes, why do you think this is? 
………………………………………………………………………………………………… 

 
 
Please tick up to 5 words/phrases from this list that gene therapy makes you think of 
❑ Scary ❑ Interesting ❑ Cure ❑ Fearful  ❑ Life-changing 
❑ Dangerous ❑ Amazing ❑ No way  ❑ Loss-of-community ❑ Worrying 
❑ I want it ❑ Risky ❑ Wrong ❑ Never  ❑ Extreme 
❑ Radical ❑ Optimistic ❑ Pessimistic ❑ Revolutionary ❑ Encouraging 
❑ Positive ❑ Life-saving ❑ Expensive ❑ Hopeful  ❑ Exciting 
❑ Safety ❑ Not-yet ❑ Scary ❑ Independence ❑ Freedom 
❑ Beneficial ❑ Important ❑ Cautious ❑ What does it mean?❑ I don’t understand   
❑ Other (please specify)

 …………………………………………………………………………………………………………. 
 

THANK YOU FOR COMPLETING THE SURVEY 

Would you like to be entered into our prize draw? If so please leave your email address here 
 …………………………………………………………………………………………………………. 

 
Would you would be willing to be part of a Zoom focus group meeting to discuss your views 
further? 
Each meeting should last no more than 90 minutes and we would offer you £100 for your 
participation. There will be a few other parents / carers joining the same discussion. You will 
be required to join by audio and video link. The session will be recorded for later analysis. 
 
Are you happy to take part in this research? 
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If you wish to take part, please leave your name and email address 

 …………………………………………………………………………………………………………. 
 
We are looking for a mix of people with different experiences to take part in this research as 
we need to make sure we capture a range of viewpoints from across the country.  If you fit 
the criteria we are looking for, we will be in touch to tell you the dates we have available for 
the meetings. 
 
GDPR alert: Your personal details will ONLY be used for the purposes of this research. If you 
would like to take part in further Haemnet research studies, you can join our mailing list at 
https://subscribe.haemnet.com/mailinglist 
  
 
Target date for first group is evening 26 May, then again on 28 and possibly Saturday  
 
 
  

https://subscribe.haemnet.com/mailinglist
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Q1 Interview guide – PWH who underwent gene therapy 

• Thank you for agreeing to take part in this project about how people feel about having 

undergone or considered undergoing gene therapy. Everything you tell us in this interview 

will be treated with complete confidence – your identity will never be revealed. 

• We know that people who have undergone gene therapy show better quality of life on 

questionnaires, but we want to know more about how gene therapy impacts on your day-

to-day life.  Are you OK to proceed? 

I’d like to start by asking a few questions about you: 

• Can you begin by telling me how old you are and a little bit about what hobbies you 

have? 

• Can you tell me about your haemophilia – when were you diagnosed? What 

treatment were you on before consenting to take part in the gene therapy study? 

• Can you recall how many bleeds you had in an average year before consenting to take 

part in the gene therapy study?  

• How are your joints? Did you have any joints that bleed more than others? How did 

you manage those before and has that changed now? 

• Have you ever had an operation in hospital? What was it for? 

• Now I’d like to talk about your reasons for choosing to take part in the gene therapy 

study and what influenced your decision.  

Prompts  

• When and how did you first hear about gene therapy? 

• Who instigated the idea of gene therapy – was it you or your clinicians? 

• Can you tell me about the tests you had to go through to take part in the study? 

• Did you feel that you were given enough time and information to make your mind up 

about taking part? 

• How long did the process take? 

• Did you feel fully informed throughout this time? 

• What were you thinking during this time? 

• What did you feel when you finally found out you were eligible to undergo the gene 

therapy? 

• Can you tell me about the actual therapy and what you went through as part of the 

therapy? 

Prompts 

• Did you find any of the procedures embarrassing? 

• Did you find the frequency of visits difficult? 

• Did you find any of the post therapy requirements difficult? 
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• Now that you have had the treatment can you describe to me the impact that it has had 

on your life  

• Imagine a scale of 1 to 6, where 1 is no impact and 6 is the highest impact. How much 

of an impact on your life does your treatment represent? 

o Now vs before 

Prompts 

• How active are you on a day-to-day basis? Do you do any sports?  

• How have you adjusted to not having to treat yourself in the way you used to? 

• What has surprised you most since you had the gene therapy 

• What is it like to no longer have to treat yourself with prophylactic factor? – who 

taught you to do them? What was it like? 

• What impact has having gene therapy had on you and your family?  

Prompts 

• Has anything surprised you about the impact gene therapy has had on your life? 

• Have there been any negative impacts? 

• How worried are you about an injury?  

• Have you had any bleeds since having undergone gene therapy?  

• If yes where were they? When did they happen? Do you know what caused them? 

What action did you take? How would you treat now vs. past? 

• How did you feel about this bleed? 

• If no then how does the prospect of a bleed make you feel? 

 

• What about pain? Do you have any pain now?  

• Imagine a scale of 1 to 6, where 1 is very little pain and 6 is the worst pain. How bad 

is that pain? 

Prompts 

• How has it been over the past month (do you get pain every day, is it joint related, is 

it haemophilia related?) 

• What did you usually do in the past when you experience pain related to your 

haemophilia? – is it different now? 

• How does arthritic pain differ from the pain of a bleed (if applicable)? 

• Is the pain different now? 

 

• What impact has gene therapy had on your time? 

 

• What are your hopes/expectations for gene therapy? What are your goals for the next 6 
months? Do you have any concerns about it? 
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• Have you heard about any other treatments that might be available in the future? 

 

• If the gene therapy stopped working how would you feel about having to go back to your 
previous treatment? 

 

• What advice would you give to others considering having gene therapy? 

 

• Is there anything else you would like to say or ask of me? 
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Q2 Interview guide – PWH who did not undergo gene therapy 

• Thank you for agreeing to take part in this project about how people feel about having 

undergone or considered undergoing gene therapy. Everything you tell us in this interview 

will be treated with complete confidence – your identity will never be revealed. 

• We know that people who have undergone gene therapy show better quality of life on 

questionnaires, but we want to know more about how gene therapy impacts on your day-

to-day life.  Are you OK to proceed? 

I’d like to start by asking a few questions about you: 

• Can you begin by telling me how old you are and a little bit about what hobbies you 

have? 

• Can you tell me about your haemophilia – when were you diagnosed? What 

treatment were you on before consenting to take part in the gene therapy study? 

• Can you recall how many bleeds you had in an average year before consenting to take 

part in the gene therapy study?  

• How are your joints? Did you have any joints that bleed more than others? How did 

you manage those before and has that changed now? 

• Have you ever had an operation in hospital? What was it for? 

 

• Now I’d like to talk about your reasons for choosing to take part in the gene therapy 

study and what influenced your decision.  

Prompts  

• When and how did you first hear about gene therapy? 

• Who instigated the idea of gene therapy – was it you or your clinicians? 

• Can you tell me about the tests you had to go through to take part in the study? 

• Did you feel that you were given enough time and information to make your mind up 

about taking part? 

• How long did the process take? 

• Did you feel fully informed throughout this time? 

• What were you thinking during this time? 

• Did you decide that you did not want to go on to have the gene therapy or were you 

withdrawn from the study before having the gene therapy?  

• What did you feel when you finally found out you were ineligible to undergo the gene 

therapy? 

• Who told you you were ineligible? 

 

• What impact has not being able to have gene therapy had on you and your family? 

The future:  
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• What are your hopes/expectations for gene therapy? What are your goals for the next 6 
months? Do you have any concerns about it? 
 

• Have you heard about any other treatments that might be available in the future? 

 

• What advice would you give to others considering having gene therapy? 

 

• Is there anything else you would like to say or ask of me? 
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Q3 Interview guide – family participants of individuals who have 
undergone gene therapy 

• Thank you for agreeing to take part in this project about how people feel about having 

undergone or considered undergoing gene therapy. Everything you tell us in this interview 

will be treated with complete confidence – your identity will never be revealed. 

• We know that people who have undergone gene therapy show better quality of life on 

questionnaires, but we want to know more about how gene therapy impacts on their  day-

to-day life. Are you happy to proceed? 

 

• I’d like to start by asking a few questions about you: 

• Can you begin by telling me how old you are and a little bit about what activities you 

and your partner/spouse/father/sibling enjoy doing together? 

• How long have you known your partner/spouse 

• How long have you known that your partner/spouse/child/sibling has haemophilia? 

• Did you have any idea what haemophilia was before this? 

• How different was the reality of your partner’s/spouse’s/father’s/sibling’s 

haemophilia from what you thought it might be? 

 

• I’d like to go on now to ask a little bit about your partner/spouse/child/sibling and how 

their haemophilia has affected both him and your family: 

Prompts 

• What treatment was your partner/spouse/child/sibling on before he took part in the 

gene therapy study? 

• Can you recall how many bleeds your partner/spouse/child/sibling would normally 

have in an average year?  

• When your partner/spouse/child/sibling has a bleed how did he manage them. 

 

• What difference has the gene therapy made to you partner/spouse/child/sibling? 

Prompts 

• How long has it been since your partner/spouse/child/sibling underwent the gene 

therapy 

• Has your partner/spouse/child/sibling had any bleeds since he has had the gene 

therapy 

• Does he react to the bleeds he has now in a way different now than he did before 

having the gene therapy treatment. 

 

• How do you think the therapy has impacted on you as a family/carer? 

 

• Can you give me examples of what impact this has made? 
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• Do you have any worries for the future? 

 

• If the gene therapy stopped working how would you feel about your 
partner/spouse/child/sibling having to go back to his previous treatment? 
 

• What advice would you give to others considering having gene therapy? 

 

• Is there anything else you would like to say or ask of me? 
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Q4 Interview guide – family participants of individuals who have not 
undergone gene therapy 

• Thank you for agreeing to take part in this project about how people feel about having 

undergone or considered undergoing gene therapy. Everything you tell us in this interview 

will be treated with complete confidence – your identity will never be revealed. 

• We know that people who have undergone gene therapy show better quality of life on 

questionnaires, but we want to know more about how gene therapy impacts on their  day-

to-day life. Are you happy to proceed? 

 

• I’d like to start by asking a few questions about you: 

• Can you begin by telling me how old you are and a little bit about what activities you 

and your partner/spouse/father/sibling enjoy doing together? 

• How long have you known your partner/spouse 

• How long have you known that your partner/spouse/child/sibling has haemophilia? 

• Did you have any idea what haemophilia was before this? 

• How different was the reality of your partner’s/spouse’s/child’s/sibling’s haemophilia 

from what you thought it might be? 

 

• I’d like to go on now to ask a little bit about your partner/spouse/child/sibling and how 

their haemophilia has affected both him and your family: 

• What treatment was your partner/spouse/child/sibling currently taking? 

• Can you recall how many bleeds your partner/spouse/child/sibling would normally 

have in an average year?  

• When your partner/spouse/child/sibling has a bleed how did he manage them. 

 

• When your partner/spouse/child/sibling knew he wasn’t going to have gene therapy 

what was his reaction 

 

• When you found out that your partner/spouse/child/sibling was not going to have gene 

therapy how did that make you feel? 

 

• Can you give me examples of what impact not having had gene therapy has made to 

your family? 

 

• What are your hopes/expectations for gene therapy? What are your goals for the next 6 

months? Do you have any concerns about it?  

 

• Do you have any worries for the future? 

 

• Have you heard about any other treatments that might be available in the future? 

 

• What advice would you give to others considering having gene therapy? 
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• Is there anything else you would like to say or ask of me? 



 

 

 

 

 

 

 

 

Appendix 5. Co-Author Statements5   

 

 

 

 

 

 

 

 

 
 

 
 One co-author (Steve Chaplin) was unable to sign the declaration as he is retired and no longer contactable.  



Haemnet 
74 Glenwood Road 

London 
N15 3JR 

Dear Oxford Brookes University Submissions Department 

We confirm that in the case of the multi-authored papers offered in evidence for a PhD by published 

works, the following reflect the proportion of the work undertaken by all the authors. 

The Exigency Programme 

The programme was conceived and designed by Simon Fletcher. 

The Protocol was written by Simon Fletcher and reviewed by Kate Khair, Michael Holland and Luke 

Pembroke. 

The Interview schedules and focus groups were designed by Simon Fletcher, Kate Khair and Luke 

Pembroke. 

The Papers 

Paper 1 

Khair K, Steadman L, Chaplin S, Holland M, Jenner K, Fletcher S Parental perspectives on gene 

therapy for children with haemophilia: The Exigency study. 

Haemophilia.2021;27(1):120-128. https://doi.org/10.1111/hae.14188. 

Author Contribution Percentage 
Contribution 

Khair K Focus group design, data coding check, and 30% 

completion of final manuscript. 

Steadman L Facilitation of focus groups, review & amendment of 10% 

manuscript 

Chaplin S Review and approval of final manuscript 5% 

Holland M Review and approval of final manuscript 5% 

Jenner K Transcription of focus group and review and 15% 

approval of final manuscript 

Fletcher S Focus group design, data coding & interpretation, 35% 

first draft of the manuscript and review & approval 

of final manuscript 

https://doi.org/10.1111/hae.14188


Paper 2 

Fletcher S, Jenner K, Holland M, Chaplin S, Khair K. An exploration of why men with severe 

haemophilia might not want gene therapy: The exigency study. Haemophilia. 2021;27:11- 

15. https://doi.org/10.1111/hae.14378.

Author Contribution Percentage 
Contribution 

Fletcher S Facilitation of interviews, data coding & 65% 

interpretation, and production manuscript 

Jenner K Transcription of interviews and review and approval 10% 

of final manuscript 

Holland M Review and approval of final manuscript 5% 

Chaplin S Review and approval of final manuscript 5% 

Khair K Interview design, data coding check, and review and 15% 

approval of final manuscript 

Paper 3 

Fletcher S. Seeing the bigger picture: Qualitative research in the Zoom® age. J Haem Pract 

2021; 8(1): 141-144. https://doi.org/10.2478/jhp-2021-0019. 

Author Contribution Percentage 
Contribution 

Fletcher S 

Paper 4 

Conception and production of manuscript 100% 

Fletcher S, Jenner K, Pembroke L, Holland M, Khair K. The experiences of people with 

haemophilia, and their families, of gene therapy in a clinical trial setting: Regaining Control, 

the Exigency Study. Orphanet Journal of Rare Diseases. 2022;17:155 

https://doi.org/10.1186/s13023-022-02256-2. 

Author Contribution Percentage 
Contribution 

Fletcher S Facilitation of interviews, data coding & 65% 

interpretation, and production manuscript 

Jenner K Transcription of interviews and review and approval 10% 

of final manuscript 

Pembroke L Review and approval of final manuscript 5% 

Holland M Review and approval of final manuscript 5% 

Khair K Interview design, data coding check, and review and 15% 

approval of final manuscript 

https://doi.org/10.1111/hae.14378
https://doi.org/10.2478/jhp-2021-0019
https://doi.org/10.1186/s13023-022-02256-2


Paper 5 

Fletcher S. "I didn't know women could have haemophilia": A qualitative case study. J 

Haem Pract 2022;9(1):85-95. https://doi.org/10.2478/jhp-2022-0011. 

Author Contribution Percentage 

Contribution 

Fletcher S Publication concept, interview design, interview and 100% 

data analysis and production of manuscript. 

Paper 6 

Fletcher S, Pembroke L, Holland, M and Khair K. An exploration of the impact of gene 

therapy on the lives of people with haemophilia and their families: a protocol for the mixed-

methods Exigency Study. BMJ Open 2022;12:e060351. http://doi.org/10.1136/bmjopen-2021-

060351 

Author Contribution Percentage 

Contribution 

Fletcher S Study Concept, protocol design and manuscript 

production 

Pembroke L Protocol review and review & approval of final 

manuscript 

Holland M Protocol review and review & approval of final 

manuscript 

Khair K Protocol review, interview guide design and review & 

approval of final manuscript 

70% 

10% 

10% 

10% 

Paper 7 

Fletcher S, Jenner K, Holland, M and Khair K. Expectation and Loss when Gene Therapy for 

Haemophilia is Not an Option: An Exigency Sub-study. Haemophilia. 2023;1-8. 

https://doi.org/10.1111/hae.14774 

Author Contribution Percentage 

Contribution 

Fletcher S Facilitation of interviews, data coding & 

interpretation, and Manuscript production 

70% 

https://doi.org/10.2478/jhp-2022-0011
http://doi.org/10.1136/bmjopen-2021-060351
http://doi.org/10.1136/bmjopen-2021-060351
https://doi.org/10.1111/hae.14774


Jenner K Transcription of interviews and review and approval 10% 

of final manuscript 

Holland M Review and approval of final manuscript 5% 

Khair K Interview guide design, data coding check, and 15% 

Paper 8 

review and approval of final manuscript 

Fletcher S, Jenner K and Khair K. Shared decision-making for gene therapy in haemophilia care. J 

Haem Pract. 2023;10(1) https://doi.org?10.2478/jhp-2023-0009 

Author Contribution Percentage 
Contribution 

Fletcher S Concept and Manuscript production 70% 

Jenner K Review and approval of final manuscript 15% 

Khair K 

Paper 9 

Review and approval of final manuscript 15% 

Fletcher S. Jenner K, Holland M, Khair K. Unlocking the Potential of Gene Therapy for People with 

Haemophilia: An Exigency Sub-study 

Author Contribution Percentage 

Contribution 

Fletcher S Facilitation of interviews, data coding & 

interpretation, and Manuscript 

production 

Jenner K Transcription of interviews and review 

and approval of final manuscript 
Holland M Review and approval of final 

manuscript 

Khair K Data coding check, and review and 

approval of final manuscript 

70% 

10% 

5% 

15% 

 Kate Khair 09/01/2024 
Kate Khair: K…at…e K…hai…r (J…an…9, 2…02…4 1…1:2…6 G…MT…) ….. Date:  …………………………………… 

Mike Holland: ………………………………….. 

Luke Pembroke: ………………………………….. 

26/01/2024 
Date: ……………………………………. 

01/02/2024 
Date: ……………………………………. 

Kathryn Jenner: 
Kathryn Jenner 09/01/2024 

K…at…hry…n J…enn…er…(Ja…n 9…, 20…24…12:…11 G…M…T) .. Date: ……………………………………. 

Lisa Steadman 01/02/2024 
Lisa Steadman: L…isa…St…ea…dm…an…(F…eb…1, 2…02…4 1…8:0…5 G…M.T.) Date: …………………………………… 

https://eu1.documents.adobe.com/verifier?tx=CBJCHBCAABAA7apL4SanQPYoTIzh8FP58TD8WNyIphqT
https://eu1.documents.adobe.com/verifier?tx=CBJCHBCAABAA7apL4SanQPYoTIzh8FP58TD8WNyIphqT
https://doi.org/?10.2478/jhp-2023-0009
https://eu1.documents.adobe.com/verifier?tx=CBJCHBCAABAA7apL4SanQPYoTIzh8FP58TD8WNyIphqT
https://eu1.documents.adobe.com/verifier?tx=CBJCHBCAABAA7apL4SanQPYoTIzh8FP58TD8WNyIphqT
https://eu1.documents.adobe.com/verifier?tx=CBJCHBCAABAA7apL4SanQPYoTIzh8FP58TD8WNyIphqT
https://eu1.documents.adobe.com/verifier?tx=CBJCHBCAABAA7apL4SanQPYoTIzh8FP58TD8WNyIphqT
https://eu1.documents.adobe.com/verifier?tx=CBJCHBCAABAA7apL4SanQPYoTIzh8FP58TD8WNyIphqT
https://eu1.documents.adobe.com/verifier?tx=CBJCHBCAABAA7apL4SanQPYoTIzh8FP58TD8WNyIphqT
https://eu1.documents.adobe.com/verifier?tx=CBJCHBCAABAA7apL4SanQPYoTIzh8FP58TD8WNyIphqT
https://eu1.documents.adobe.com/verifier?tx=CBJCHBCAABAA7apL4SanQPYoTIzh8FP58TD8WNyIphqT
https://eu1.documents.adobe.com/verifier?tx=CBJCHBCAABAA7apL4SanQPYoTIzh8FP58TD8WNyIphqT


Appendix 6. Copies of papers included in the body of the 
synthesis 6 

6 Reprints of papers 1, 2 and 7 with permission from Wiley under the Creative Commons Attribution-

NonCommercial 4.0 International licence (CC BY-NC 4.0) [https://creativecommons.org/licenses/by-nc/4.0] 

Other papers are reprinted under the same open access terms as when originally published.



Haemophilia. 2020;00:1–9. wileyonlinelibrary.com/journal/hae  | 1© 2020 John Wiley & Sons Ltd

1  |  INTRODUC TION

Results from clinical trials of gene therapy in adults with severe hae-
mophilia suggest that a long-lasting, clinically significant increase 
in clotting factor activity is feasible.1 Gene therapy is not currently 
being evaluated in children with haemophilia (CwH) due to lack of 

information about long-term safety and uncertainty about the dura-
tion of effect. However, few would disagree that this option should 
be considered for the future and for those where access to treat-
ment is currently limited.

Gene therapy for childhood life-limiting diseases is not a new 
concept2 and is being used as a treatment option for children with 
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Introduction: Gene therapy is used in life-limiting conditions of childhood. While not 
a current therapeutic option for children with haemophilia, it may be considered in 
the future especially for those where access to treatment is limited.
Aim: To assess the attitudes and opinions of parents of children with haemophilia 
about gene therapy as a potential future treatment, by understanding their aware-
ness about gene therapy and what they need to know now and in the future; gauging 
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(88.3%) saying they would consider it for their child. In the interviews, participants 
(N = 10, all mothers) discussed their awareness and understanding of gene therapy 
and opinions about it for children, including how this should be communicated to the 
child and parents.
Conclusion: A coherent, community-wide strategy for communicating information 
and news about gene therapy should now be provided for children and families liv-
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life-threatening disorders.3,4,5,6,7 The decision-making process for 
children (aged <18 years) is different to that for adults, because par-
ents are required to undertake complex decision-making about the 
potential risks and benefits of gene therapy.8,9,10

As haemophilia can be effectively managed by replacement ther-
apy, the balance of risk and benefit of gene therapy for children is 
different to other long-term conditions. There is little information 
about parental understanding of gene therapy in haemophilia, or 
about their attitudes to its potential as a treatment for their chil-
dren. In 2003, DiMichele et al called for public debate, including 
the “voices of parents of young children and children themselves” 
about gene therapy in haemophilia.11 The Exigency study is a com-
prehensive qualitative exploration of the impact of gene therapy on 
the haemophilia community. The study includes an element that as-
sesses the attitudes and opinions of parents of CwH, with the aim 
of determining levels of awareness and understanding about why 
children cannot currently have gene therapy; what parents need to 
know about gene therapy now and in the future; gauging levels of 
interest in gene therapy for children; and exploring current motiva-
tions and barriers.

2  |  METHODS

Participants (parents with a child with haemophilia aged eighteen 
or less) were recruited via an online survey managed by Haemnet, 
advertised using social media platforms accessed by the bleeding 
disorders community. The survey collected details on respondents’ 
family history of haemophilia, views of gene therapy and their feel-
ings about gene therapy for their children (Table 1). Respondents 
could also opt in to an online focus group. Of those who agreed to 
this, participants were purposely selected (haemophilia type, family 

history, current inhibitors, mother/father, age of children and geo-
graphical spread across the UK).

Two 90-min online video-based focus groups took place in May 
2020. The discussion was led using an interview guide (Table 2) 
and the word cloud, with word size based on number of comments, 
formulated from the free text in the survey (Figure 1). To stimulate 
discussion, participants were shown visual prompts depicting gene 
therapy with a short explanation of the procedure (Figure 2) on 
which they were invited to reflect. The focus groups were recorded 
(following verbal consent), transcribed verbatim and thematically an-
alysed. Ethical approval was deemed unnecessary according to the 
UK Heath Research Authority decision-making tool.12 Direct quotes 
are anonymised to ExiP (Exigency parent) followed by participant 
number.

The focus group participants each received a gift voucher; three 
online survey participants who were drawn at random also received 
a gift voucher.

3  |  RESULTS

In all, 158 participants initiated the online survey; 63 were fully com-
pleted (39%) taking an average of 5.13 minutes. Analysis of the ap-
parently high drop-out rate reflects successful filtering of non-UK 
residents, non-parents and those who had no interest in or knowl-
edge of gene therapy. Responses were received from all regions of 
the UK. Sixty respondents were mothers; 31 reported a previous 
family history of haemophilia (six haemophilia B, eight non-severe 
haemophilia; Table 2).

Nearly all respondents (60/63) had heard of gene therapy for 
haemophilia, with most (46/60 [76.6%]) receiving their information 
via haemophilia-specific social media. While few (17/60 [28.3%]) 

TA B L E  1  Overview of questions asked in the online survey

Demographic data of parent Where they live

Mother or father of affected child?

Past history of haemophilia?—if yes what relationship to child/children

Number of affected child/children

Information about child/children with haemophilia Age of affected child/children

Type and severity of haemophilia

Treatment regimen

Inhibitor—yes/no, past/current

About gene therapy Have they heard of it?

Where did they hear about it from?

Rating of understanding about gene therapy overall

Rating of knowledge of gene therapy for children

Personal knowledge of someone who has had gene therapy? (if yes—are they related?)

Child/children have asked about gene therapy?

Knowledge of regulatory status of gene therapy.

Word-cloud development Write down up to five words/phrases that spring to mind when you think of gene therapy
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felt they had a good understanding of the topic, most were positive 
about it; 53/60 (88.3%) said they would consider it for their child; 
38/60 (63.3%) respondents did not know that gene therapy will not 
be available for children. Figure 1 represents words/phrases that 
expressed respondents’ thoughts about gene therapy based on fre-
quency of mentions. Discussions regarding gene therapy had princi-
pally taken place within the family (38/60; 63.3%) rather than with 

clinical teams (25/60; 41.6%); 13/60 (26.6%) participants reported 
that their child had asked for gene therapy.

Of 42/63 survey respondents who expressed a wish to join an 
online focus group, 19 were invited to participate and 10, all moth-
ers, agreed. Each focus group discussion comprised five mothers 
from across England and Wales with a total of 12 affected children 
(aged 1–19 years, median age 9 years), all with severe haemophilia 

TA B L E  2  Interview discussion guide

Gene therapy for children

Primary question/point Probes

When did you first hear about gene therapy?

How did you first hear about gene therapy?

Understanding around gene therapy not being available for children Do you know why this is?

How do you feel about this?

Is this something you would consider for your child/children if it were available? Motivations and barriers to considering gene therapy

What are your hopes for gene therapy?

Under what circumstances would you consider it? Severity, number of bleeds, inhibitors, difficult 
treatment regime, impact on life, age of child, other

Do you think this will be a treatment that your child/children will want to have? Why/why not? What do you think is good/bad about it?

What do you think HCPs should do to ensure your child/children is/are fit for gene 
therapy when they are older?

What do you know about how (or if) gene therapy would cure your child? What questions do you have about it?

What levels would you expect?

How do you feel about the known and unknown risks?

Do you have any worries about long-term safety?

Share information about gene therapy to educate Now what are your views?

Would your partner feel the same? How might views differ in the family?

What is new to you?

Any areas of concern?

Any areas of interest?

Anything else you would still want to know before deciding about gene therapy for 
their child/children?

The genetic defect would still be there and would still be passed on to future 
generations

How do you feel about that?

Would it affect your decision on whether to undergo gene therapy?

What would your children say about opting for gene therapy based on this 
information?

Is there anything else you think your child/children would say about gene therapy?

Communication from healthcare practitioners

How do paediatric treaters need to inform parents/adolescents about gene therapy 
as potential therapy option?

Who should have this conversation with you?

Role of pharmaceutical companies

Literature

What key information would be needed?

What questions would you be asking?

What reassurances would you need?

How much would you want to know/need to know?

At what stage of life or the haemophilia ‘journey’ should these conversations happen 
to instil the correct knowledge at age-appropriate stages?
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(one haemophilia B); half had no previous family history of haemo-
philia. Two families had multiple children with haemophilia includ-
ing affected carrier daughters; thus, they discussed their views of 
gene therapy for their adult sons (both aged 19 years). All children 
received prophylaxis, mostly with recombinant factor VIII/IX, al-
though three were treated with emicizumab (Hemlibra; Roche), one 
for a current inhibitor.

3.1  |  Awareness about gene therapy

The focus groups revealed a lack of consistency in how families 
heard and learned about gene therapy (Table 3). Awareness was high 
but tended to be vague and fragmented.

Mothers of older children (aged nine years and above) felt they 
had been aware of gene therapy for “quite a long time” but could 
not be specific about when they first became aware. The majority, 

especially those with younger children (aged less than nine years), 
had typically heard about gene therapy within the last 1–2 years.

Most participants felt they were not well informed and had 
gathered knowledge randomly or from their own research (some im-
mediately prior to the focus group), rather than through formal ex-
planation. Most had only been told that gene therapy was something 
that may become available for their children as adults in the future.

3.2  |  Understanding of gene therapy

The participants had a general understanding of gene therapy. Some 
were well informed but lacked confidence about the accuracy of the 
information they had acquired. Others reported consciously choos-
ing not to engage with gene therapy: they felt it was not worth con-
sidering because it was too far in the future or not relevant for their 
child yet.

F I G U R E  1  Word cloud generated from responses to the online survey (size of word represents number of times word used)

F I G U R E  2  Illustration of the process of gene therapy (based on Pierce GF. The Science of Gene Therapy for Hemophilia; Medline; https://
www.medsc​ape.org/viewa​rticl​e/899793)

https://www.medscape.org/viewarticle/899793
https://www.medscape.org/viewarticle/899793
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Survey respondents

Mother Father total Child/children diagnosis
Total affected 
children

Age of affected 
children

Haemophilia A

4 0 4 Mild 7 1-12 years

3 0 3 Moderate 4 1-9 years

44 2 46 Severe 56 1-19 years

Haemophilia B

0 0 0 Mild 0 -

1 0 1 Moderate 1 7 years

8 1 9 Severe 10 0-24 years

60 3 63 78

Focus group participants

9 0 9 Haemophilia A (severe) 11 1-19 years

1 0 1 Haemophilia B (severe) 1 19 years

10 12

TA B L E  3  Participant demographics.

TA B L E  4  Comments offered by participants about gene therapy.

Sources of awareness 
about gene therapy, 
in order of frequency 
of mentions

1. The haemophilia treatment centre (HTC) and medical team

2. General media

3. Facebook, usually haemophilia-related groups

4. Personal blogs

5. Friends and family

Participants’ descriptions 
of gene therapy

Something to do with changing proteins to get the body to start producing clotting factor [ExiP7]

An infusion into the liver cells that replaces the missing factor [ExiP10]

A gene with ‘normal’ factor wrapped in a non-active virus that then reproduces the factor [ExiP8]

Something injected into the vein through a drip, almost like an antibody, that goes to the liver and produces clotting factor 
[ExiP2]

Piggybacking a bacterium to trigger factor production [ExiP6]

Something that supresses the immune system’ [ExiP2]

Involves an intensive course of treatment to change the body. Involves a period of time in hospital to change the cells [ExiP5]

Is administered more than once as it is not lifelong [ExiP5]

Involves the need to come off treatment to get the body back to natural levels of factor [ExiP4]

Completely cures haemophilia [ExiP3]

Is far in the future and not anywhere near reality [ExiP4]

Participants’ questions 
about gene therapy

How invasive would the treatment be? [ExiP5]

What side-effects might there be, now and in the future? [ExiP5]

How long does successful gene therapy last? Would more be needed after a certain amount of time, and would that even 
possible? [Exi10]

How much of a commitment to the treatment would be needed? [ExiP3]

Is any other treatment needed alongside gene therapy? [ExiP6]

What clotting factor levels does gene therapy take those who have it up to, and do factor levels fluctuate after treatment? 
Would gene therapy only produce moderate factor levels, so although prophylaxis would not be needed, you might still 
need treatment on demand? [ExiP8]

Do factor levels go up immediately or take time to rise? [ExiP9]

Could you return to prophylaxis if the gene therapy was not successful, or are there any other options? [ExiP10]

What would the advice be for surgery or trauma after gene therapy? [ExiP8]

Can you still pass on the defective gene to children? [ExiP7]

Could you be introducing a change to routine that might not be as effective? [ExiP10]
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I like the idea that it’s going to exist, but also it feels 
quite abstract. I’m interested in it, but it just feels 
quite far away – possibly further than it actually is. 

[ExiP9]

Others wanted to feel informed and know the fundamentals of 
what gene therapy is and how it works. Those who had researched 
gene therapy online described the information as scientific and diffi-
cult to understand.

Individual comments suggested that participants understood 
the principles of gene therapy though the details were often incom-
plete or incorrect (Table 4). After viewing the visual depiction of 
gene therapy (Figure 1), participants noted that their awareness had 
lacked clarity and understanding:

It looks a lot more simple. I know it’s meant to in the 
picture. But it’s definitely not what I thought it was. 

[ExiP4]

Not all participants were aware that gene therapy did not eradi-
cate the hereditary genetic nature of haemophilia, believing it would 
end haemophilia within their family. However, this did not affect 
their interest in gene therapy as an option at the right time.

It doesn’t make me think, “Oh, it’s completely worthless 
because the next generation are still going to have it”. 

[ExiP4]

3.3  |  Attitudes towards gene therapy

All participants felt their attitude towards gene therapy was con-
flicted. Individual participants felt full of hope and excitement but 

also worried about loss of control: gene therapy was life-changing 
but also scary. The main driver for this conflict was lack of long-term 
knowledge, with many of their fears and concerns based on un-
knowns rather than existing accounts of gene therapy not working 
or being dangerous (Table 5).

Some participants recounted lessons learned from contaminated 
blood products; patients and families had thought treatment was 
safe when it was not, and there was concern this could be repeated 
with gene therapy. Those who had participated in clinical drug tri-
als were experienced in weighing risks and benefits to inform deci-
sion-making; however, this did not allay their concerns about gene 
therapy.

The word cloud generated from the responses to the online sur-
vey was discussed during the focus groups. All participants said the 
words represented their views.

3.4  |  Parents’ opinions about gene therapy 
for their children

The focus group participants knew that gene therapy was not avail-
able for CwH. Most had developed their own ideas about why this 
was, but none were certain or confident about them. They were re-
luctant to consider gene therapy while it was still new, associated 
with uncertainty, and while current treatments were working well.

I think it would have to be a pretty bad situation to 
want to try it now. It would be a situation where it was 
probably one of our only options. 

[ExiP8]

Gene therapy raises ethical issues, worries and feelings of 
uncertainty:

Drivers Barriers

Administration of prophylaxis is 
problematic

The responsibility of making a decision for a child 
because gene therapy fundamentally changes that 
person

Gene therapy offers the potential 
for fewer bleeds

The potential for future rebellion from the child due to 
the parent making the decision for them

Target factor levels cannot be 
achieved

Taking haemophilia away from a child when it could be 
a large defining part of them

An older child wanted to travel 
to a country or region where 
treatment was not available

Needing the child to decide for themselves

Safety concerns

There are too many unknowns

Possible side effects

Suppressing the immune system

Disrupting a stable treatment routine that is associated 
with few or no bleeds

Having an inhibitor

TA B L E  5  Drivers and barriers when 
considering gene therapy for a child.
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We’re almost being the guinea pigs, our generation. 
Do we want to look back in 40 years’ time… to look 
back and go, ‘Why did we even think that was an okay 
thing to do?’ 

[ExiP5]

At the current stage of development, the number of medical and 
ethical barriers to gene therapy outweighed the number of drivers 
(Table 5). The responsibility for decision-making about gene therapy 
for CwH should not be underestimated and participants were con-
cerned they might make the wrong choice – either because they con-
sented and the outcome was poor, or they declined and denied their 
child life-changing treatment.

We would absolutely not consider it until he was 
old enough to make that decision for himself. At the 
moment, we give him medication that makes it man-
ageable, and he could stop that and that could be 
changed. I think because it’s permanent and it’s al-
most like it’s changing him, and I’d want him to be able 
to make that decision, I think. 

[ExiP6]

Mothers of older children reported not wanting to make the deci-
sion on behalf of their child but also being worried about their child’s 
own decision-making as this meant relinquishing control. However, 
they were keen that their child should be involved in the decision:

Because I wouldn’t want it to have any comebacks 
when he’s older, if he gets to a certain age where he 
decides that he wouldn’t have wanted to go through 
it. I would want him to be 100% happy with it. 

[ExiP2]

All participants said they would be devastated if their child pre-
pared for gene therapy and was subsequently informed they could not 
proceed. However, they felt they would be able to cope with this if 
the process was transparent and psychological support was in place 
for both the child and family, as “gene therapy would affect the whole 
family”.

Participants were aware that the cost of gene therapy was high 
and acknowledged the need for payers to recoup spending on in-
vestment. However, compared with prophylaxis, they believed it 
would be cost-effective over a lifetime.

Many participants expressed interest in finding out more about 
gene therapy, even if they would not consider it at this stage. They 
understood that gene therapy was a reality rather than a futuristic 
dream, and learning that the treatment was less invasive than they 
initially thought (albeit still a big commitment) made it feel slightly 
more appealing.

I was quite positive to begin with. I think knowing 
for definite now that it doesn’t get passed on to 

the next generation, the cure, is a bit… it’s a bit of 
a downer. I suppose it is still quite a positive one on 
the whole. 

[ExiP2]

3.5  |  Communicating information about 
gene therapy

There is an unmet need for simple, reliable sources of trusted and 
impartial information about gene therapy, including trial updates. 
Most participants felt their treatment teams were the best sources 
of advice and information; however, some believed they might not 
yet know enough to talk to parents informatively, partly because 
gene therapy is still relatively new. One participant felt that teams 
were focused on other new treatments for children and therefore 
might not prioritise discussion of gene therapy in paediatric clinics.

Participants felt that being kept informed gave them hope and 
would ensure they were prepared for a future when gene therapy 
was available. This was seen as valuable and reassuring, particularly 
in the early days after diagnosis or when struggling with treatment 
or inhibitors.

The more exposure they have and we have every 
time we go to the centre, and go over it and learn 
a bit more, it gets time for us to take in that infor-
mation bit by bit over the years, rather than all in 
one go. 

[ExiP1]

Some felt it would be important to start conversations about gene 
therapy with children from around the age of ten years. The rationale 
for including children in conversations about gene therapy was to de-
liver age-appropriate information, gradually building their knowledge 
so they would be fully informed and make their own decisions about 
treatment as adults.

It’s like sex education, that you start off young and 
you give children the facts, and as they’re getting 
older they learn a bit more, and hopefully they make 
the right choices as they grow up. 

[ExiP5]

Participants wanted to have impartial facts about gene therapy in 
plain, simple language, without scientific detail. Some reported liking 
personal stories and social media blogs because they added colour and 
texture to their understanding

Whereas at least with following [named person] on 
Instagram, […] he’s not being paid by anyone to do it 
or anything, I can see a personal approach and how 
it’s changing his life. That’s more important to me. 

[ExiP4]
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Discussion with haemophilia nursing teams was by far the most 
preferred source of communication about gene therapy: nurses 
were seen as the most trusted and best placed people to provide 
tailored, age-appropriate advice and support. Fact sheets from hos-
pitals and gene therapy companies were also mentioned as an ap-
propriate form of communication, though there was some hesitancy 
around literature from pharmaceutical companies with potentially 
vested interests.

4  |  DISCUSSION

This study found that most parents were aware of gene therapy but 
were sometimes unclear about the details and principles of treat-
ment. The focus groups included only mothers; their views may dif-
fer from those of fathers, and further research is needed to explore 
this. Participants had reservations about the balance of risks and 
benefits and were reluctant to make decisions to have gene ther-
apy on their child’s behalf. It is interesting to note that when gene 
therapy was discussed in relation to children, ethical concerns about 
personal choice were raised. When current treatment was effective 
and imposed a low burden on the family, the appeal of gene therapy 
was low. Nevertheless, participants wanted to remain informed 
about this future treatment, rating haemophilia nurses and patient 
organisations as the best sources of information.

Parental views about gene therapy for life-threatening genetic 
disorders are influenced by the severity of the condition and avail-
able treatment. Parents of children with Angelman syndrome, a 
genetic disorder causing severe intellectual and physical disability, 
overwhelmingly identified cure as a research priority.13 By con-
trast, a survey of parents of children with Down syndrome found 
that while 61% favoured treatment that would reduce symptoms, 
only 41% supported a curative approach.14 Parents of children with 
Duchenne muscular dystrophy weighed the potential benefits of 
gene therapy against their child’s functional capacity and possible 
limitations on future access to treatment.15,16

This study has revealed a complexity in decision-making for 
parents of CwH, perhaps due to a lack of knowledge and education 
about gene therapy at this early stage or because haemophilia is a 
treatable long-term condition rather than a life-limiting disorder. 
People with haemophilia consider their disorder part of their iden-
tity, a belief reinforced by the psychological adaptations required 
by them and their families for self-management.17,18 If gene therapy 
were to become a treatment option for children, they and their fam-
ilies would require age and developmentally appropriate information 
to enable them to make joint, informed decisions about this thera-
peutic option. Gene therapy has the potential to ‘normalise’ lives, 
effectively converting severe haemophilia to a condition that does 
not require routine treatment.19 This is an appealing future, but 
one requiring a different approach to a life with less support from 
healthcare professionals. It is presently unclear how families should 
be supported when considering gene therapy where the impact ex-
tends beyond the affected individual.

5  |  CONCLUSION

A coherent, community-wide strategy for communicating informa-
tion and news about gene therapy should be provided for children 
and families living with haemophilia. This should come primarily 
from trusted haemophilia nursing teams, who can give tailored, age-
appropriate, factual advice. Using a combination of information from 
relevant, trusted sources may be the best way to ensure that people 
with haemophilia and their families are able to obtain the knowledge 
needed to support informed decision-making about gene therapy 
now and in the future.
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Abstract

Introduction:Formany peoplewith haemophilia (PwH) gene therapy offers a potential

functional cure. However, some have stated that they do notwish to have gene therapy

either now or in the future.

Aim: This sub-study, part of the larger Exigency programme, assesses the attitudes,

views and understanding of those who do not wish to undergo gene therapy.

Methods: Participants were approached via social media and word of mouth referral

and invited to participate in a focus group or individual interview to discuss their views.

Interviews were recorded, transcribed verbatim and analysed thematically.

Results: Ten adult men with severe haemophilia (eight haemophilia A and two

haemophilia B), mean age 34.3 years, participated in a 1-h focus group (n= 9) or inter-

view (n= 1). All were on prophylaxis. None reported significant treatment burden, and

all had annual bleeding rates of less than five in the previous 12 months. Four major

themes emerged: self-identity and its loss, lack of long-term safety and efficacy data,

ongoing concerns about past viral infection, and lack of current treatment burden.

Conclusion: There are many concerns about gene therapy, including eligibility, effec-

tiveness and safety, which may result in individuals declining it as a therapy. These

concerns may recede as more data are published. This study reveals a psychological

dynamic around self-identity and belonging for PwH. The nature of this dynamic is

poorly understood and needs exploration to facilitate support for those making deci-

sions about gene therapy.

KEYWORDS

decisionmaking, gene therapy, haemophilia, informed consent, self-identity, treatment burden

1 INTRODUCTION

Recent developments in haemophilia treatments include the introduc-

tion of novel non-replacement therapies (factor VIII [FVIII] mimetics

and coagulation pathway rebalancing products) with the potential to

further improvequality of life inpeoplewithhaemophilia (PwH).1 How-

ever, to date, these cannot offer a complete or even functional cure

(one that enables a person with haemophilia to live a life free from the

effects of their condition and the treatment normally associated with

it).1,2

Trials of gene therapy for both haemophilia A and B show its poten-

tial to offer affected individuals a clinically significant and sustained

increase in factor expression which would reduce bleeding risk.3,4,5

Current technologies for gene therapy for haemophilia utilise viral vec-

tors to insert a functioning FVIII or factor IX (FIX) gene into the liver

cells of people with severe haemophilia. Once the new gene has been

Haemophilia. 2021;1–9. © 2021 JohnWiley & Sons Ltd. 1wileyonlinelibrary.com/journal/hae
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F IGURE 1 The exigency programme

delivered to the liver cells, they begin to express the missing clot-

ting factor, normalising the individual’s factor levels and preventing

the bleeding associated with the underlying condition.4 Gene therapy

therefore holds out hope for lifelong freedom from prophylactic fac-

tor replacement therapy. It is not without a number of risks, including

liver inflammation and the attendant need for immunosuppression in

some individuals, as well as the as yet unquantifiable risk of hepatocel-

lular carcinoma. It is also not suitable for all PwH as it is currently only

in clinical trials for those adults with the severest forms, of whom one

third may be ineligible as they have pre-existing antibodies to the viral

vectors currently used to package and deliver the FVIII or FIX genes.6,7

Qualitative studies have begun to explore the reasons why PwH

might consider gene therapy.1,8,9,10,11 They show that while individu-

als are concerned about the reliability of gene expression, length of

expression and safety, most remain willing to consider gene therapy a

potential treatment option. To date, few studies have sought to inves-

tigate why some PwH decide that gene therapy is not an option for

them and what influences their decisions. Understanding this will help

ensure that clinicians are better placed to determine what educational

or supportive strategies are required to enable PwH to make fully

informed decisions either to undertake or decline gene therapy.

The Exigency programme has been designed to explore the knowl-

edge, expectations for and experiences of gene therapy among a broad

a range of people in the UK haemophilia community. Through canvass-

ing the opinions of seven stakeholder groups, the programme aims to

enhance our understanding of what motivates PwH to undertake gene

therapy, the reality of what it is like to go through it, and the specific

impacts of improvements on health-related quality of life (Figure 1).

This sub-study assesses the attitudes and views of men with severe

haemophilia who do not want to have gene therapy.

2 MATERIALS AND METHODS

Two qualitative focus groups and a single qualitative interview were

undertaken by SF and KK in October 2020 with 10 men (≥16 years

of age) with severe haemophilia who self-identified as not wishing to

have gene therapy. An interview guide (Table 1) was created based on

a review of the current literature and the clinical experience of the two

interviewers (SF is a Registered General Nurse with 10 years’ experi-

ence in haemophilia care and clinical research and KK is a paediatric

nurse with more than 20 years’ experience in haemophilia care and

clinical and academic research). This included questions on the individ-

ual’s haemophilia history, including past and current treatment, their

lifestyle and activities, and their views and understanding about gene

therapy.

A sample size of 10 was set prior to commencement of the study.

This decision was made pragmatically based on previous studies,

including the PAVING study which showed that while there were

PwH who were unwilling to have gene therapy the numbers were low

(15%).9 As this was the case, a sample size of ten was deemed large

enough to achieve data saturation.

Participantswere recruited through advertisements on socialmedia

accessed by the bleeding disorders community and word of mouth

referral. Ten individuals responded and all agreed to take part in the

study. Five were known prior to the study to one or other of the two

interviewers and one was known to both. Fully informed written con-

sent was received from each participant. Participants were assigned

to focus groups as they were recruited; the first five were assigned

to group one and the second five to group two. One participant was

unable to attend the focus group to which he was assigned and was

therefore offered an individual interview.

Due to the ongoing Covid-19 pandemic, all the focus groups and the

individual interviewwere conducted using the Zoomonline conferenc-

ing platform. In each case the two interviewers signed into Zoom from

their own respective homes. No instructions were given to the either

the focus group members or the individual interviewee as to the loca-

tion they should join the call from. Each individual chose for themselves

where this should be and in all cases it was their own home.

Both focus groups and the individual interviewwere recorded, tran-

scribed verbatim and analysed thematically using an inductive coding

methodology. Each focus group transcript was analysed by both inter-

viewers separately, either manually (KK) or utilising NVivo 12 for Mac

(SF). Once this had been done and prior to the next focus group or

interview, the interviewersmet to discuss, review and refine the emer-

gent codes so that they could be explored in the following focus group

and individual interview. Once the final individual interview had been

completed and analysed the interviewersmet to discuss all of the tran-

scripts, further refine the codes and define the themes.

All participants received a gift voucher as a ‘thank you’ for the time

they gave to attend interviews.

Ethical approval for all elements of the study was granted by the

UK Healthcare Research Authority and Research Ethics Committee

(SS/20/0061).
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TABLE 1 Interview guide

Questions Prompts

Can you tell me about your haemophilia–whenwere you

diagnosed?What kind of treatment you are on now?

Howmany bleeds did you have in an average year?

How are your joints? Did you have any joints that bleedmore

than others? How did youmanage those?

Have you ever had an operation in hospital?What was it for?

What impact has your haemophilia had on your life? How do you feel about having haemophilia?

How did it affect your schooling?

How does it affect your work?

Does your current treatment allow you to dowhat youwant?

How active are you at themoment? Do you play sports regularly?

Are you able to tailor your current treatment to enable you

to do this?

Is that control of your treatment important to you?

What do you understand about gene therapy, and how do you

see it as a treatment for haemophilia?

When and how did you first hear about gene therapy?

What were your first thoughts about it?

Were you/are you excited by the possibilities?

Have you discussed gene therapywith your family andwhat do

they think about it?

Do they have any concerns about gene therapy and if so

what are they?

What do they think of your decision not to have it?

You’ve said that you don’t think that gene therapy is something

youwant to take part in.Why is this?

What concerns do you have about it?

Do you know of anyonewho has taken part in any of the

gene therapy studies?

What have they said about it?

Has this put you off?

Has it changed yourmind in anyway?

Have you heard about any other treatments that might be

available in the future?

What are your hopes for your future?

How do you see haemophilia treatments going in the future?

What advice would you give to others considering having gene

therapy?

Is there anything else youwould like to say or ask of me?

3 RESULTS

Ten male participants, mean age 34.3 years (range 19-62), were

recruited to this sub-study. All had severe haemophilia (eight

haemophilia A, two haemophilia B), were using prophylaxis (four

standard and four extended half-life factor products, two FVIII mimet-

ics), and reported fewer than five bleeds in the previous 12 months.

Five had a history of blood-borne viral infections (hepatitis C and HIV)

from contaminated factor treatment. Three participants were born to

families with a known history of haemophilia. Nine participants took

part in one of two focus groups. The mean age was 48.2 years (range

38-62) for Group A and 21.8 years (range 19-24) for Group B. One

participant (42 years) took part in a one-to-one interview.

All participants were interested in the concept of gene therapy and

believed it could offer a cure for haemophilia. Six had carried out their

own researchongene therapy (including theprocesses involved, safety,

efficacy, and durability) and understood the concept and practicalities

of treatment, including the personal commitment required in terms of

time and travel. Two participants had been formally invited by their

treatment centre to take part in a gene therapy clinical trial; of these,

one had declined to participate before receiving any further informa-

tion and the other after discussing the study with the centre.

Four participants expressed concern that the cost of gene therapy

might be prohibitive to payers, that its availability in the longer term

would make it more rather than less limited, and that for some it was

a ‘now or never’ opportunity. Despite this, all participants stated that
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they did not want to have gene therapy. Different reasons for this

were expressed, but four major themes arose, supported here with

direct quotes anonymised to study number (ExiFG01-ExiFG10); fur-

ther quotes are given in Table 2.

3.1 Efficacy

Five participants felt too many unanswered questions remained about

the efficacy of gene therapy to make it an attractive option for them.

They were aware of the degree of variability in the levels of fac-

tor expressed following gene therapy, and that there was no guar-

antee they would achieve a normal factor level or even a level that

would allow them to lead the lifestyle their current treatment regimen

allowed.

‘From what I’ve been told, my levels would go to about 15%

on gene therapy, and currently with the sport I play – base-

ball and cricket, to quite a high level – that doesn’t give me

the flexibility that I want from it.’ [ExiFG09]

Four participantswere particularly concerned about the duration of

factor expression.

‘What will my factor levels be at the end and then what will

my expression levels be long- term? If it’s only going to last

five years, actually, I’ve given up six months of my life for

what? And of course, we all knowat themoment that, in the-

ory at least, you can’t have it again.’ [ExiFG02]

3.2 Safety

Five older participants voiced concerns about gene therapy that are a

legacy of the contaminated blood era:

‘Safety, that’s a big issue, of course, for all of us [. . . ] we’ve

been through the very dark past of the haemophilia com-

munity, so that undoubtedly scars us to a large extent.’

[ExiFG02]

‘It would be the most hideous irony if, in ten years’ time,

there was a problem with genetic cure [. . . ] I’d hate to be an

agent in history repeating itself.’ [ExiFG04]

For the younger participants,whohadnot lived through the contam-

inated blood era, this appeared to be less of a concern:

‘I don’t think there’d be anything as badas the contaminated

blood scandal go on again. I’d like to hope that the govern-

ment had kind of learned from their lesson. So, I would feel

pretty safe trying any sort of new commissioned drug, so to

say.’ [ExiFG07]

Two participants were concerned there might be a negative impact

on their health, either as a result of the treatment itself or immunosup-

pression, that would affect their ability to look after their family. One

explained:

‘I’m healthy, I’m treated well, my haemophilia doesn’t dam-

age me day-to-day in terms of looking after my family – so

did I need to risk anything to change that?’ [ExiFG10]

3.3 Treatment burden

Six participants felt their current treatment regimens did not pose such

a burden that it wouldmake themwant to consider gene therapy:

‘For me it doesn’t faze me if I’ve got to treat, inject intra-

venously for the rest of my life and live with haemophilia.’

[ExiFG06]

‘I don’t find needles a burden at all.’ [ExiFG08]

There was also a concern about the time commitment associated

with the current gene therapy programmes and the likely burden this

would impose, even if only in the short term:

‘I think there’s a lot of time that you need to invest in doing

it, so to an extent it’s not practical for me.’ [ExiFG02]

Three participants felt too many unanswered questions and too

muchuncertainty remained in the gene therapy trial protocols for them

to consider it an option. One noted a concern that when told a particu-

lar therapy would ‘involve X’, he was being sold ‘a best-case scenario’ and

that the researchers were ‘not being open and honest with me about it’’

[ExiFG02].

Four respondents cited time lost from work as a barrier to them

undertaking gene therapy:

‘I don’t really want to be seen as . . . my peers, like, “Oh, he’s

the one who’s always slacking off work,” even though that

wouldn’t be a case of slacking, as such. But I think it comes

down to the perception as well. At the moment, I don’t feel

like I would be ready to commit all that time.’ [ExiFG07]

3.4 Self-identity

Six participants said their haemophilia was an integral part of their

identity and that their experiences of living with it defined who they

were as individuals. Three felt that undergoing gene therapy would in

some way remove that identity. One stated explicitly feeling that if he

underwent gene therapy ‘a little bit of [his] identity is going to be lost in

a funny sort of way’ [ExiFG01]; one said he did not really want ‘not to
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TABLE 2 Further quotes to support thematic analysis

Theme 1. Efficacy

ExiFG01 ‘At themoment, whilst Emi is working and I’m not getting any side-effects or anything like that, then I’m really, really

happy. So, I wouldn’t really nowwant to consider gene therapy.’

ExiFG02 ‘Again, it comes down to similar to what I said about Emicizumab in relation to the lack of long-term data.’

ExiFG03 ‘Just that it has the potential to eventually wear off again, so it might be successful for the first number of years.’

ExiFG05 ‘I would have to see what the long-term effects, see other people, long-term effects, to see if it’s worthme doing it or

not. But it’s a hard one. It really is a hard one. But I wouldn’t at theminute.’

ExiFG06 ‘The other thing fromwhat I’ve also done a bit of research into it is it’s not guaranteed 100% it’s going to work. ‘

‘I’d also probably add it got explained tome as like a one-hit wonder. So, you have literally got one shot, and if it doesn’t

work then it might not. . . youmight not be able to ever have another go at it again. And that’s probably another

reasonwhy I think, “Ooh. . . I’m a bit hesitant to start,” because if it doesn’t work now, and for whatever reason, ten

years’ time, I still don’t have a family andmy lifestyle is a lot less active, and then that’s the right time to do it, have I

blownmy chance at potentially a life-changingmedication? ‘

ExiFG07 ‘It’s not guaranteed 100% it’s going towork. So, I think if you’re putting all this time and effort into it and you get to the

line and then it’s like, “Oh. . . ” and you’ve gone through all of that for kind of nothing.’

Theme 2. Safety

ExiFG02 ‘Obviously, it doesn’t always go smoothly as you’re promised.’

ExiFG03 ‘I think it’s the liver, isn’t it, that the virus has to attach to, the virus to get to your liver. I think, historically, that’s bound

to send shivers up the back of most haemophiliacs.’

‘I think there are toomany questions around how it’s delivered.’

ExiFG07 ‘But themain reasonwhy I’m not interested at themoment is where we are with it. So, ten years, five/ten years down

the line, maybe, where there is harder andmore long-term evidence, I’d probably re-look at it. But as it stands right

now, that’s why I’m not really interested in it.’

‘To start with, I don’t think there’d be anything as bad as the contaminated blood scandal go on again. I’d like to hope

that the government had kind of learned from their lesson. So, I would feel pretty safe trying any sort of new

commissioned drug, so to say.’

ExiFG10 ‘And then other little things likemy daughter was just doing her GCSEs at the time and I thought, “Do you knowwhat?

If I’m exhausted, if there are any side-effects, I’ve got my own family to look after.”’

Theme 3. Treatment burden

ExiFG02 ‘And like somany others on the call now, I’ve got to a stage in. . . I have been for a long time, where I’m actually settled

and content withmy treatment regime. Yes, actually, going down to two times a week instead of three times a week

has undoubtedly helpedmy venous access – that’s been a benefit of sorts.’

‘But I daresay there are a fair few people who almost. . . I say almost, but have probably been duped into having it, to an

extent, in the sense that they’ve been promised the earth and, actually, I think it’s probably been a bit of a

rollercoaster for some people.’

ExiFG03 ‘But weighing up the options of gene therapy and all of the bits and pieces that go with it – the six months out of your

life, the hassle, the potential reversal to injecting yourself in the stomach – it wouldn’t makemuch difference.’

ExiFG04 ‘Is it worth betting the farm again and doing something to every liver cell in my body just to achieve what? Nothing

much different than at themoment. I take a tiny little bottle, whack it in my stomach, and thewhole thing is done in

fiveminutes, no side-effects, forget about it. I can’t see it getting any better incrementally from here.’

ExiFG06 ‘So, I think if you’re putting all this time and effort into it and you get to the line and then it’s like, “Oh. . . ” and you’ve

gone through all of that for kind of nothing. . . ’

‘At themoment, now, it’s only twice a week, doesn’t really fazeme. Before I went onto Elocta I was having ReFacto, I

was treating every other day, and going fromReFacto to Elocta, it didn’t really fazeme that I was having seven

injections in twoweeks compared to four injections in twoweeks.’

ExiFG09 ‘I don’t think it would be anymore attractive than just going intomy veins. Like everyone else has said, it doesn’t

bother me.’

ExiFG10 ‘Because it’s the practicality that is the far overriding thing. If there was ever a point in the near future where I could

sort that with work, then I would do it. But at themoment, I don’t know how that is possible.’

(Continues)
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TABLE 2 (Continued)

Theme 3. Treatment burden

‘At the time, I lived an hour and a half away fromwork and an hour away from hospital, and actually, that wouldmean a

really significant amount of my time and travel and an impact onmy job, which is quite high-pressured and quite

important to the business that I’m in.’

Theme 4. Identity

ExiFG01 ‘I would feel as though a little bit of my identity is going to be lost in a funny sort of way.’

ExiFG03 ‘I think there’s potential that you could feel you’ve lost part of your identity if youwere no longer a proper

haemophiliac, as such.’

‘I think it tookme quite a long time to identify myself as a haemophiliac without having to sort of try and hide it away

or rebuke it. So, I think I’ve only kind of come to termswith that in the last probably eight to ten years, and it’s not

really something I want to give up, as such, at themoment.’

‘If you’d toldme about gene therapy when I was 18, I would have bit your arm off for it – but not somuch now.’

ExiFG04 ‘I’m not bothered about if I’m a haemophiliac or not. I’ve spent most of my life swearing blind I wasn’t anyway.’

ExiFG06 ‘Haemophilia definesme but it doesn’t limit me, and it’s just. . . I kind of compare having haemophilia with someone

who’s got dyslexia.’

ExiFG08 ‘We still belong to the community.’

ExiFG10 ‘It would be pretty remiss to say that haemophilia hasn’t impactedmy life – it kind of is my life.’

‘It probably sounds daft, but I actually feel that my 41 years of living with haemophilia has turnedme into who I am.’

be a haemophiliac anymore’ [ExiFG10], while another stated that even

though he might technically still be a haemophiliac he would not think

of himself as a ‘proper haemophiliac’ [ExiFG03].

However, three participants felt that even if they did decide to have

gene therapy and they would in someway no longer have haemophilia,

their experiences as a person with haemophilia would remain part of

them and they would still think of themselves as haemophiliacs:

‘I strongly disagree when people say that if I was to have

gene therapy I’d losemy sense of having haemophilia. That’s

my personal opinion on it. Genes are things we can’t see,

so I don’t know how having gene therapy would completely

remove you from the community of bleeding disorders, as

such.’ [ExiFG07]

‘It’s part of who we are.’ [ExiFG08]

Of the six participants who said their haemophilia was an integral

part of their life, none believed they had been limited by it. If any-

thing, they felt that their current treatment enabled them to live their

lives free from the constraints of their condition. One felt that his

haemophilia gave him an advantage in terms of resilience:

‘I think we had a soft skill that its only made me realise

was an advantage a few years ago, in our ability to change

at short notice, our flexibility and adapting is quite good.’

[ExiFG01]

Some participants’ relationship with their haemophilia had not

always been so comfortable. Three spoke of having tried to deny its

existence and had rebelled against it in the past.

‘As a teenager you go against that [haemophilia]. You delib-

erately – or I did, anyway – I rebelled, so when I should have

done a jab I didn’t do a jab and everything else. It’s not going

to control me; I’m going to control it. So you go into the old

classic denial phase.’ [ExiFG01]

Most were nowmore reconciled to their condition, though one par-

ticipantmaintains amore ambivalent relationshipwith his haemophilia

to this day, stating that he is ‘not bothered about if I’m a haemophiliac or

not’ [ExiFG02].

4 DISCUSSION

A growing number of qualitative studies have shown that PwH express

a spectrum of concerns when they are considering gene therapy,

including its safety and efficacy.1,8,9 However, these studies have also

found that the majority of those interviewed remain willing to have,

or indeed have actually undergone, gene therapy. At this time, only the

PAVING Study9 has shown that some PwH might not consider under-

taking gene therapy in any circumstance. No studies prior to the Exi-

gency programme have sought to explore this unwillingness and more

fully understand the reasons why PwH may choose not to have gene

therapy.

Participants inour study sharedmanyconcernswith thosewhohave

decided that gene therapy is a treatment theywould consider, including

cost of treatment,11,12 the ‘unknowns’ of the process, the safety of the

technology, potential side-effects and long-term durability1,8,9. How-

ever, the way in which they understood, weighed and processed these

concerns appears to be different from those in previous studies.
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One of the main themes discussed by participants was that of iden-

tity, and the role that haemophilia has in their life and the decisions

they make. For many, their diagnosis was an important part of their

understanding of who they are as individuals and as a member of a dis-

tinct community. It is known that haemophilia can impact negatively on

health-related quality of life (anxiety, depression and low self-esteem

haveall beendescribed13,14,15,16,17), but the concept of identity and the

implications thismight have for treatment decisions about future ‘cura-

tive’ therapies is not well understood.

Previous studies have explored the nature of chronic disease and

identity formation in diseases such as diabetes, Crohn’s disease, and

juvenile idiopathic arthritis.18,19,20 These show that long-term condi-

tions can have a significant negative impact on identity development

and the concept of self and can be associated with an increased risk

of disease-related symptoms including increased pain and risk of co-

morbidities. Several studies have shown that these issues can also be

seen in individuals whose conditions (including cystic fibrosis, thalas-

saemia and haemophilia) have been lifelong rather than having devel-

oped during childhood and adolescence.21,22,23 Despite these possi-

ble difficulties, the implication for individuals who stand to potentially

’lose’ their diagnosis of haemophilia is not yet fully understood. Studies

have shown that the loss of an underlying diagnosis can have a signifi-

cant negative impact on the wellbeing of both the individual with the

condition and on members of the immediate family.24,25,26 However,

it should be noted that the majority of these studies involved individ-

uals who had undergone deep brain stimulation or psychosurgery for

epilepsy, Parkinson’s disease or OCD, and peculiarities of the surgery

and the nature of the underlying conditions may be as important a fea-

ture as the loss of the condition itself.

Nevertheless, a similar negative impact might still be expected to

be seen in some PwH post-gene therapy. Indeed, a number of the

older participants had a strong attachment to their haemophilia and

expressed concern that they would, in some ways, lose their identity if

they had gene therapy. By contrast, while their identity as haemophil-

iacs was important to them, the younger participants were less con-

cerned about its possible loss. Unlike many of the older participants,

they have had access to prophylaxis since diagnosis which has reduced

manyof the long-termco-morbidities of haemophilia, such as arthropa-

thy, immobility and chronic pain. Haemophilia has therefore had and

continues to have less impact on their daily lives, and its loss may have

a similar lack of impact. What the notion of identity might mean for

any individual PwHwho chooses to have gene therapy is not clear, but

health care professionals involved in gene therapy should be aware of

the possibility of psychological distress and have mechanisms in place

to help deal with it.

A number of the participants were concerned about the amount of

time they would need to invest in the process of gene therapy; that the

commitment required was too great for them to consider it as a poten-

tial viable treatment. It should be noted that a large part of this per-

sonal input is the result of gene therapy currently being an investiga-

tional medicinal product. As such, participants are subject to increased

scrutiny because of safety concerns. This burden may decrease when

the therapy is finally licenced, and certain elements of the trial proto-

cols may be eased. At this time, it is not known which requirements

are likely to be eased, though it is likely there will still be a need

to closely monitor liver enzymes and the effects of any immunosup-

pression required. Until such time as licensed treatment regimens are

announced it is not possible to truly know how high the treatment bur-

den is likely to be.

Half of the participants in our study, and in particular those older

participants who had lived through the contaminated blood scandal,

had concerns about long-term safety and variability in the expres-

sion of factor following gene therapy. These concerns, including the

potential risk of hepatocellular carcinoma, have been raised in other

studies9,11,16 and show that there is a need for an ongoing, coher-

ent, structured and multi-agency educational approach, which should

seek to address the science, expectations and safety concerns of

gene therapy.27 Khair et al. have suggested that this should start in

childhood.10

Although the intention of this study had been that all participants

would take part in one of the two focus groups, one person was unable

to take part in either of the groups. Because of the size of this partic-

ipant group, the study team decided to offer this one individual the

chance to take part in a single in-depth interview. The mixing of qual-

itative methods, in this manner, is an accepted practice within social

science.28,29 There are, however, inherent differences between the

twomethodologies, including the interaction between individualmem-

bers of a focus group enhancing the discussion of sensitive subjects

and facilitating greater engagement of the vulnerable. This should not

make the interpretation of the data from the twomethodologies signif-

icantly problematical, however.30 The authors also sought to mitigate

any methodological differences by performing the in-depth interview

after both of the focus groups. In this way, both SF and KKwere able to

code the focus groupsprior to the interviewanduseboth the codes and

themes identified aswell as quotes from the focus groups as prompts in

the in-depth interview.

This study has shown that the way individuals process and inter-

nalise their haemophilia plays an important part in how they under-

stand and accept new treatment options, including gene therapy.

While the psychological attachment of an individual to a diagnosis of

haemophilia has been reported elsewhere,31 our study suggests this

may also play a significant factor in how individual PwH make treat-

ment decisions now and in the future. Due to the small sample size

of this UK-based study, with participants who are well-treated on

prophylactic treatment regimens and report satisfaction with current

treatment,32,33 the implications and applications beyond this milieu

maybe limited.However, thePAVINGStudy9 in theNetherlands,which

has a similar socioeconomic and healthcare system to the UK, has

shown that these results may not be isolated or specific to this cohort.

Further studies are therefore needed to understand what a diagno-

sis of haemophilia means to individuals across different age groups,

geographies, socioeconomic situations and treatment paradigms, how

haemophilia is internalised and manifested, and what impact this may

have on future treatment decisions.
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5 CONCLUSIONS

There is growing excitement in the haemophilia community that gene

therapy may provide a functional cure. Concerns around effectiveness

and safety, and the burden of treatment that exists in ongoing clinical

trials, appear to be a barrier to some PwHat this time andmay result in

them declining gene therapy as a treatment option. Such concernsmay

recede as more safety and efficacy data are published along with per-

sonal testimony from those who have undergone gene therapy. PwH

need access to these data, supported by education and counselling,

to enable them to participate in shared decision-making around gene

therapy as a treatment option.

This study has shown that diagnosis, identity and the concept of

self are important considerations for PwHcontemplating gene therapy.

Some of these elements have been identified in other disease areas but

have not previously been well described in PwH and are currently not

addressed in clinical practice. Psychological support must therefore be

an essential part of ongoing and future gene therapy trials as well as

routine clinical care and follow-up, to support the significant decisions

that PwHwill need tomake if they decide to undergo gene therapy.
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Participants in clinical trials for new haemophilia 

treatments are routinely asked to complete quality 

of life (QoL) questionnaires using validated and 

disease-specific instruments. Yet too often in clinical 

research we know very little about the life stories of 

individuals, making it difficult to know how they have 

been affected by a new therapy and what exactly has 

changed for the better – or for the worse. In my own 

research, I wanted to understand the differences that 

new treatments are really making to people’s everyday 

lives. While traditional QoL instruments can be helpful, 

using a qualitative approach that involves speaking 

directly with people with haemophilia (PwH) and their 

family members has enabled me find out what has 

really been going on their lives, including impacts on 

the wider family. The Covid pandemic and the need to 

maintain social distancing changed the way in which 

my research has been carried out, but in fact provided 

an opportunity to see an even bigger picture. I believe 

that using videoconferencing platforms to conduct 

interviews and focus groups has both allowed me to 

see more of the world in which the participants live and 

has enabled participants to be more relaxed and open 

in their conversations, resulting in a potentially richer 

dataset. While this approach to qualitative QoL research 

should not replace interviews and focus groups, the use 

of videoconferencing should be considered as another 

methodology researchers can and should use to enable 

them to glean the richest data possible. Qualitative 

interviews offer an important complementary addition 

to the validated QoL measures used in clinical trials, 

enabling us to hear more about where improvements 

have occurred, where further improvements can be 

made, and the real-life impact of a new treatment for 

PwH and their families. 

Keywords: haemophilia, gene therapy, qualitative 

research

A
s a research nurse based at a comprehensive 

care centre in the United Kingdom, I’ve been 

involved in clinical research in haemophilia 

for about nine years. Much of this has 

involved people with haemophilia (PwH) who are 

taking part in trials of novel therapies. Participants in 

such trials are routinely asked to complete quality of 
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life (QoL) questionnaires for regulatory purposes using 

instruments such as the EQ-5D, Haemo-Qol and, 

more recently, PROBE. Results using these instruments 

are often positive but can be poorly or inadequately 

reported. Consequently, we rarely know what effect any 

stated improvement means to individual people.

The World Health Organization defines quality of 

life as “individuals' perceptions of their position in life in 

the context of the culture and value systems in which 

they live and in relation to their goals, expectations, 

standards and concerns” [1]. As such, quality of life refers 

to subjective evaluations that are embedded in cultural, 

social and environmental contexts and norms.

Yet too often in clinical research we know very little 

about the life stories of individuals, making it difficult to 

know how they have been affected by a new therapy 

and what exactly has changed for the better – or, 

indeed, for the worse. This prompted me to consider a 

qualitative research approach when I decided to pursue 

a PhD by published works. I wanted to understand the 

differences that new treatments were really making to 

people’s everyday lives.

Traditional QoL instruments can be helpful and 

sufficiently sensitive to describe changes in an 

individual’s experiences of a disease or condition, 

especially if administered when they attend their care 

centre for clinical visits. There are, however, some 

inherent flaws in their design and application which 

can mean they can be inaccurate or misleading [2,3]. 

There is also a tendency to lose the individual in the 

aggregated scores. Many tools also focus on the 

presence or severity of the functional aspects of a 

condition but fail to take account societal attitudes, or 

issues of healthcare access, which may have a deeper 

impact on the lives of PwH [4]. It has been suggested 

that respondent-generated tools could help overcome 

this and also enable the capture of data on what really 

matters to individuals in terms of their QoL [5]. 

Rather than relying on these traditional QoL 

assessment tools, the research projects on which 

my PhD is based have involved speaking with PwH 

and their family members directly [6,7,8,9]. The aim 

has been to find out what has really been going on 

in their lives – what their thought processes were 

when they decided to go into a clinical trial, why they 

remained in that trial, what they gained from it, what 

improvements did it make to their lives, whether it had 

it made life worse in any way, and whether or not their 

expectations had been met. I’m interested to know 

both what has gone well and what hasn’t gone as well 

as it might have done. The very act of listening to an 

individual narrative of lived experience has multiple 

benefits including increasing our understanding of a 

given patient group [10]. In the context of haemophilia 

care, it acknowledges the voices and experiences of 

PwH as they navigate a changing treatment landscape 

and enables them to be heard. And it allows us, as 

caregivers, to empathise – a process associated with 

improved patient outcomes [8,11,12].

My research has used a mixed methods approach 

that includes both focus groups and individual 

interviews. These different approaches to collecting 

qualitative data offer different benefits, but ultimately 

work together to build a rich picture [13,14]. An individual 

interview offers the opportunity to really focus, explore 

and probe each element of that person’s story, while in 

a focus group participants will bounce off one another, 

the tale of one person’s experience bringing up an idea 

with someone else. Within a focus group there is always 

a risk that one individual will be more vocal than the 

others. The focus groups in my studies have been small 

(five participants at most), making it easier to ensure 

that quieter participants join the conversation. It is also 

easier to avoid ‘groupthink’, and to employ strategies 

such as playing devil’s advocate [15]. 

Those in clinical practice know that haemophilia and 

its management impacts both the affected individual 

as well as their wider family, and any change in QoL, 

whether for better or worse, will also affect others 

within the family. So in my research I always knew that 

it would be important to interview family members 

alongside those who have participated in clinical trials. 

While the ultimate decisions around joining a gene 

therapy trial may rest with the individual, I wanted to 

understand their decision-making process and what 

part their family played in it. I have heard, for instance, 

from some wives and partners of PwH who have had 

gene therapy that while they would never have disagreed 

with their partner’s decision they had concerns about 

the process which they felt unable to discuss with 

them. It is important for us to hear and understand what 

impact any decision has on a family because as health 

care professionals we may not ordinarily see the wives, 

children and/or parents of the individuals we treat. But 

my research gives the opportunity to see and understand 

more about their lives and experiences – what is going 

on within the family, whether there are concerns among 

their children about their condition, what the family as 

a whole understands about it. There is a whole family 

behind each individual who walks through the door of 

the haemophilia centre and being able to hear from 

them enables us to see more of the bigger picture.

http://www.haemnet.com
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The Covid pandemic and the need to maintain 

social distancing practices has changed the way 

everyone in healthcare has had to work. It has 

also changed the way in which research has been 

carried out – the traditional methods of face-to-face 

interviews and large focus groups have had to be 

curtailed. Despite this, in some ways, these enforced 

changes have allowed me to see a bigger picture 

than I might have expected. My original plan had 

been to visit people’s homes to interview them, or to 

find a venue where we could hold a conversation or 

conduct a focus group. When the pandemic struck, 

I had to radically rethink what was possible – and 

like so many others began using videoconferencing 

platforms. What could have been seen as a second-

best option has in fact, I believe, given a richer data set 

as I’ve been able to see more of the world in which the 

participants live. Because I used a videoconferencing 

platform to carry out the interviews and focus groups, 

I have interviewed people in their kitchens while they 

were cooking or eating their tea; I have interviewed 

people cosied up for the evening in their loungewear; 

I have seen how they interact with other members of 

their family as they’ve momentarily stepped into the 

interview. Most importantly, though, I think they have 

been more relaxed in their conversations. The fact that 

there has been a computer screen between them and 

me seems to have somehow enabled them to be more 

open – perhaps because although I was there, I was 

not completely in their space.

Discussions about remote interviewing and the 

use of videoconferencing platforms for qualitative 

interview studies are increasing [16,17,18], and as we come 

out of the pandemic I think this is a trend that is only 

likely to increase. Videoconferencing is not an infallible 

technique – technical issues can occur, sound can drop 

out as interviewees move away from the microphone, 

or there can be issues with internet connections. 

Awareness of these issues, though, mean they can be 

mitigated if they occur. 

My approach to analysing the study data has 

remained the same as it would have been if I had 

interviewed research participants in person. After each 

interview or focus group, I wrote up my field notes, 

identifying elements of the interview that struck me as 

immediately important, interesting or relevant, as well 

as personal comments about how I felt at the time or 

how some of the comments made me feel. While the 

notes were never formally analysed, they have provided 

a useful tool and guide when analysing the interviews, 

providing important contextual reminders. All of the 

interviews and focus group recordings have been 

transcribed, and I have gone through the transcripts 

line by line to identify common themes. I have often 

gone back to the recordings too, to listen to what an 

individual has said and the way in which it has been 

said. I want to know if a particular issue is raised by just 

one person, or whether it is something that is more 

commonly experienced. And if it is more commonly 

experienced, I want to know how people are describing 

it, whether they are describing it in the same way or 

differently. It is an ongoing and iterative process: having 

heard something in an earlier interview or focus group I 

have been able to introduce it into later groups so that 

it can be further explored. Again, this analysis helps to 

build a bigger picture.

Although familiarising myself with the technology 

and gaining proficiency in its use was initially a 

challenge, I personally feel there are few, if any, 

downsides to using videoconferencing platforms to 

conduct qualitative research: indeed, from what I have 

seen to date their use has been a positive experience. 

Face-to-face interviews and focus groups will always 

remain the dominant methodologies, but if we are to 

glean the richest data possible then researchers should 

use all available methodologies.

With respect to new treatments for haemophilia, 

I now believe that qualitative interviews offer an 

important complementary addition to the validated 

QoL measures used in clinical trials and that, as such, 

both regulatory authorities and the pharmaceutical 

companies should seek to incorporate them into future 

clinical studies. Without them, we may simply miss 

hearing about the improvements that have occurred 

and, more importantly, where further improvements 

can be made. 

Undertaking this research has certainly given me 

a new view of my own role. Clinical research is very 

process-driven and too often researchers remain 

unaware of the real-life impact of a new treatment for 

PwH and their families. Qualitative interview-based 

research enables us to see and understand this – and it 

can be a joyous and rewarding experience.
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Abstract 

Background:  Gene therapy has the potential to change the life experience of people with haemophilia and family 
members. Few studies have sought to explore the impact of gene therapy on both individuals and families. The aim 
of this study was to capture real-life experiences of gene therapy in People with haemophilia and their families.

Results:  Sixteen participants with severe haemophilia (11 haemophilia A, five haemophilia B), mean age 41.4 years 
(range 23–75 years), took part in a single qualitative interview; ten were accompanied by a family member. Mean time 
since transfection was 3.56 years (range 1–10 years). Participants saw their involvement in gene therapy as a positive 
experience, freeing them from the personal burden of haemophilia and furthering treatment options for the wider 
haemophilia community. However, participants reported being unprepared for the side effects of immunosuppres-
sion. Some also reported feeling unsupported and having little control over what was happening as their factor levels 
became the focus of the process.

Conclusion:  The results suggest that strategies need to be put into place to enable PwH fully to understand the 
process of gene therapy, and thereby make an informed choice as to whether it is a treatment they might wish for 
themselves. These include early and ongoing education, increased provision of psychosocial support and ongoing 
qualitative research.

Keywords:  Haemophilia A, Haemophilia B, Genetic therapy, Decision making, Informed consent, Clinical trial
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Background
Haemophilia affects 1:3333 men worldwide [1], resulting 
in recurrent joint and muscle bleeding leading to joint 
arthropathy, muscle contracture and significant disabil-
ity [2, 3]. The treatment of affected individuals involves 
the prophylactic replacement of the missing factor, which 
reduces the incidence of spontaneous bleeding events 
and resultant joint damage [4, 5]. Replacement therapy 

has improved life expectancy and quality of life of peo-
ple with haemophilia (PwH), though limitations such as 
high costs and the treatment burden of frequent intra-
venous infusions remain [6, 7]. The latter has decreased 
with the development of extended half-life factor replace-
ment products and factor VIII (FVIII) mimetics [8–10]. 
With the development of a number of gene therapy plat-
forms for both haemophilia A and B, a potential cure also 
appears to be ever closer.

Gene therapies for haemophilia currently use an 
adeno-associated virus to insert the gene of interest (B 
domain deleted FVIII or factor IX [FIX] Padua) into 
hepatocytes, which then begin to produce the relevant 
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clotting factor [11–14]. In the UK, 31 individuals (22 
haemophilia A, nine haemophilia B) have so far under-
gone gene therapy in clinical trials examining the safety 
and efficacy of the technology [15]. Once biotechnology 
companies receive authorisation for their gene thera-
pies [16] gene therapy may become a standard of care 
[17].

Qualitative studies have begun to explore the reasons 
why PwH might wish to consider gene therapy [18–20]. 
Some have sought to examine the impact gene therapy 
has had for those in clinical trials [21, 22], but none has 
considered the nature and impact of gene therapy itself 
and the immediate follow-up care it requires. While 
follow-up processes and requirements may change as 
gene therapy moves from clinical trials to a standard of 
care for haemophilia, many are likely to remain similar, 
including the need to monitor liver enzymes and fac-
tor levels and the need for immunosuppression. With-
out a clear understanding of the experiences of PwH 
who have had gene therapy, those who opt to have it in 
future and the haemophilia treatment centres that pro-
vide it will not truly understand the potential implica-
tions and may be ill prepared to deal with them.

The Exigency programme was designed to explore the 
knowledge, expectations and experiences of gene ther-
apy among a range of stakeholders in the UK haemo-
philia community (Fig.  1). This sub-study assesses the 
experiences of men with severe haemophilia who have 
undergone gene therapy in clinical trials. It is the first 
investigation by a team not involved with or affiliated to 
a gene therapy dosing centre.

Results
Sample characteristics
We invited 27 PwH (87.1% of those known to the UKH-
DCO) who had undergone gene therapy in the UK to par-
ticipate. Sixteen PwH (51.6%) were interviewed along with 
10 family members. Eleven participants had haemophilia A 
and five haemophilia B. The mean age of participants was 
44.1 years (range 23–75 years). The mean time since gene 
therapy transfection was 3.56 years (range 1–10 years) and 
the mean self-reported factor level at the time of the inter-
view was 0.33iu/ml (range < 0.01–1.37iu/ml). Three par-
ticipants had been in phase 1 safety studies; the others had 
participated in subsequent phase 3 safety and efficacy stud-
ies. Recruitment was discontinued after 16 interviews as 
data saturation had been achieved. Three participants were 
known to SF and Six to KK prior to taking part in the study. 
None were known to both. For participant data see Table 1.

Overview of findings
Four major themes emerged from the interviews: altru-
ism, side effects of immunosuppression, control, and 
liberation.

Altruism
All participants spoke of their reasons for wanting to take 
part in gene therapy. Nine spoke of their desire to help 
future generations of PwH.

“I’ve done it for the next generation. I don’t want 
anyone to have to go through what I went through.” 
[Exi06]
“One of the big factors of moving it forward was, of 
course, our daughter being a carrier, because clearly, 
from our point of view, it was all about if by the time 
she gets to the point of having a family and fate rolls 
the dice and she has a haemophiliac then wouldn’t it 
be amazing if someone went, ‘That’s not a problem’.” 
[Exi11]

This was especially true for those who had participated in 
the phase 1 studies, who knew they would only see mini-
mal increases in their factor levels.

“I don’t want to sound like I’m a saint because I’m 
not a saint – but I felt I ought to give something 
back.” [Exi09]

For others the primary reason for trial participation was 
more personal; they were seeking a cure for themselves.

“I think to be a cure for me, to be honest.” [Exi12]

“I did [it] for my own little kind of mental state 
and my ability to be able to do things.” [Exi06]Fig. 1  Exigency diagram
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Side effects of immunosuppression
Thirteen participants required immunosuppression 
(eleven haemophilia A and two haemophilia B) either 
prophylactically, to prevent transaminitis, or to treat 
a transaminitis that occurred. The mean length of 
time on immunosuppressive therapy was 16  weeks 
(17.9  weeks haemophilia A (range 6–36  weeks) and 
21  weeks haemophilia B (range 6–36  weeks)), with 
some requiring multiple courses of therapy. Ten par-
ticipants and six family members stated immunosup-
pression and its side effects were the worst part of the 
gene therapy experience. One participant described the 
experience as “absolutely horrendous” [Exi06]. Another 
said he would only think about having gene therapy 
again (if the technology reaches a point where redosing 
is possible) if he was certain he would not have to have 
immunosuppressive therapy:

“[If they said], ‘You could have this gene therapy 
again, you don’t need to go on steroids, we’ve found 
another drug you can do that, will do the same, 
there’s no real side-effects,’ I would probably take it 
again.” [Exi03]

Both participants and family members described 
insomnia (n = 7), anger (n = 5) and feelings of depres-
sion (n = 2).

“I did not sleep. I didn’t need to.” [Exi06]

“I felt like it wouldn’t take much for me to flip out 
at someone, so I’d think, ‘If I just keep myself to 
myself, then I can’t upset anybody.’” [Exi02]

“That was a real dark, depressed… after a couple 
of weeks on them. I was angry, I was just… I broke 
down.” [Exi03]

Six participants said they had received immunosup-
pression for longer than they had expected and four 
had needed multiple courses.

“It was longer than I thought it was going to be for. 
I thought… I remember being told it would be six 
to eight weeks.” [Exi02]

“So, yes, in this next course of immune suppression 
– this is like chapter three of the immune suppres-
sion, the immune suppression diaries – that was
the most intense time, for sure.” [Exi07]

While the overwhelming response to immunosuppres-
sion was negative, four participants reported some posi-
tive effects.

“Once I started taking the steroids and the 

Table 1  Participant demographics

*iu/ml
• Self-reported figures
† Whole years at time of interview

Trial number Age range Factor prior to 
gene therapy

Current factor 
level*•

Haemophilia type Years since gene 
therapy treatment†

Immunosuppression 
required

Exi01 45–54 EHL 1.37 Haem A 1 Yes

Exi02 18–24 EHL 0.21 Haem A 1 Yes

Exi03 25–34 SHL 0.50 Haem A 1 Yes

Exi04 45–54 EHL 0.90 Haem B 1 Yes

Exi05 25–34 SHL 0.11 Haem A 5 Yes

Exi06 25–34 SHL 0.05 Haem A 3 Yes

Exi07 35–44 SHL 0.06 Haem A 1 Yes

Exi08 35–44 SHL 0.02 Haem B 9 No

Exi09 75–84 SHL 0 Haem B 10 No

Exi10 65–74 SHL 0.25 Haem A 2 Yes

Exi11 35–44 SHL 0 Haem B 10 No

Exi12 25–34 SHL 0.07 Haem A 3 Yes

Exi13 55–64 SHL 0.13 Haem A 2 Yes

Exi14 25–34 SHL 0.40 Haem B 4 Yes

Exi15 35–44 SHL 1.20 Haem A 1 Yes

Exi16 25–34 EHL 0.06 Haem A 3 Yes
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tacro[limus] I felt quite good […] I had the sort of… 
the rush of blood to the head sort of energy of ster-
oids.” [Exi07]

Others reported relief from their usual hay fever (n = 1) 
and relief from pain caused by arthropathy (n = 4):

“My inflammation that I keep getting in my joints or 
my muscles just did not happen at all for one month. 
So, I felt extremely healthy.” [Exi16]

For a full list of side effects experienced see 
Table  2.When asked to reflect on participation in gene 
therapy, all participants said it had been worthwhile, 
including those who now had no appreciable factor 
expression and were back on factor prophylaxis.

“I’d say yes, but just be prepared, really. Because it 
sounds really, really good – and it is good when it 
works – but you’ve got that period where – well, not 
for everyone – where it could be not very nice. Just be 
prepared for that, really.” [Exi02]

Control
Half of the participants (n = 8), reported a need to con-
trol their haemophilia and its effect as important.

“It’s a bit difficult for somebody who’s not affected 
by the haemophilia to understand that you have to 
be able to control your life, and the home treatment 
was something that changed my life beyond all rec-
ognition. It allowed me to hold down a full-time job, 
which otherwise I would not have been able to do. It 
allowed me to go out of the house. It allowed me, or 
facilitated me rather, gradually overcoming my psy-
chological fear of the world.” [Exi09]

For some, this search for control involved pushing 
boundaries of what was ‘allowable’ or ‘advisable’ to see 
what they were capable of. Four participants said this was 
important to their own sense of identity and wellbeing, 
although they admitted it had also led them to ignore 
their haemophilia and caused more harm than good.

“I think I’ve probably only just recently calmed down 
a little bit more. I was definitely the one that… I 
would… I put my body through probably more than 
I should have.” [Exi07]

“I’d had a really difficult probably three years of my 
life, with probably my physical and mental health, 
I suppose. And the haemophilia, I got really, really 
neglectful and I ended up… I ended up in hospital, 
very unwell.” [Exi05]

Half of the participants (n = 8) reported that rather than
gaining control they had lost both control and individual-
ity as they became subject to study-specific requirements.

“It was just everything for the results, and the blood 
tests and everything were more important than any-
thing.” [Exi03]

“I suppose I’m saying that it’s the protocols that treat 
you as a number rather than the people.” [Exi04]

Some participants (n = 4) and family members (n = 2) felt 
this meant many of their concerns and issues were nei-
ther recognised nor adequately responded to.

“There was naturally stuff happening throughout the 
trial that I was noticing, and I was recognising and 
trying to have a conversation with them about – and 
it was like just falling on deaf ears.” [Exi05]

“Looking back, I’m starting to question a bit more 
why was I not just taken off that treatment the min-
ute I expressed the level of discomfort that I was feel-
ing.” [Exi07]

Two participants and their family members felt that men-
tal health concerns were particularly poorly dealt with.

“Like, anything around mental health or psychologi-
cal wellbeing was just like, nah… they did not want 
to know about that.” [ExiF03]

“I felt like at the time the trial was more important, 
the results of the trial were more important than 
[husband’s] mental health. I don’t think we really 
had the support for his mental health at the time.” 
[ExiF05]

Table 2  Side effects of immunosuppression

*Self-reported symptoms

Side effects of immunosuppression* Number of participants 
experiencing symptoms

Weight gain 7

Insomnia 7

Anger 5

Mood swings 3

Shaking hands 3

Hypersensitivity 2

Raised blood sugars 2

Depression 2

Pressure of speech 1

Constipation 1

Mania 1
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Three participants thought some short-term loss of 
control was inevitable due to the constraining nature of 
study protocols. Four felt they had to wrest back some 
level of control, which took the form of refusing to 
attend appointments, weaning immunosuppression more 
quickly than advised, or refusing to have further courses 
of immunosuppression.

“They told me to prepare for it, because basically my 
liver enzymes kept rising and my factor’s been on a 
consistent downward slope. So, there was that time 
where… I think they said to me if I didn’t go on… 
Because they wanted me to go on immune suppres-
sion a fourth time and I said no. I said, ‘I can’t… 
for my own physical and mental health, and for 
my partner’s mental health, I don’t think we can go 
through that, so I’ll take my chances.’” [Exi07]

Liberation
Despite the issues discussed above, the majority of those 
interviewed (participants, n = 12; family members, n = 3) 
described gene therapy as life changing.

“I can do most of the physical actions that I couldn’t 
do before. I can work in the garden, I can easily 
carry heavy bags from the grocery shop… And I don’t 
have to worry that my elbows or my shoulder joint or 
anything like that will just give me a bleed. So, it’s a 
peace of mind.” [Exi15]

“It’s unbelievably life-changing. Life-changing.” 
[ExiF08]

For others (n = 3) their improvement was down to ease
of travel (not have to take large volumes of factor with 
them and navigate customs with needles and syringes) or 
the ability to participate in sports in ways not previously 
open to them.

“I play golf twice a weekend, I carried a bag five and 
a half miles, swung a golf club, and I never had a 
single problem. I’d get back and be completely fine. I 
wouldn’t even dream of doing that when I had hae-
mophilia.” [Exi06]

Fourteen participants, including those in the early safety 
studies, had experienced a rise and then a decline in their 
factor levels. Four were on a prophylactic factor therapy 
regimen at the time of their interviews: two had returned 
to baseline levels of < 0.01iu/ml and two were experienc-
ing bleeds despite having a factor level > 0.01iu/ml. The 
remaining 12 were not receiving factor replacement and 
11 had not had any factor replacement therapy since 
transfection.

Of the 12 participants not currently on prophylaxis, all 
were aware there was a possibility of their levels drop-
ping and that, at some point in the future, they may need 
to restart factor treatment, though there was hope this 
would not happen.

“I’m hoping that it comes down to such a level that 
I actually don’t need factor anymore at any time in 
the future.” [Exi01]

One participant thought gene therapy had “not really 
made much difference” [Exi03], as it was not able to fix 
the problems he had with his joints. He felt that if he had 
had it at age 18 “it would have been probably a different 
story”.

Further supporting quotes can be found in Additional 
file 1.

Discussion
A growing number of studies have sought to examine 
the impact of gene therapy on the lives of individuals 
who have undergone the procedure [21, 22]. Most have 
focused on the positive results, many of which were also 
seen in this study, including ‘liberation’ from their con-
dition and the worry of bleeds, the ability to participate 
in sports in ways previously not open to them, and to 
holiday without worrying about taking factor with them. 
The nature of the questions asked in a number of these 
studies have, however, been leading, guiding participants 
to talk about certain predefined negative aspects rather 
than those that were important to them.

Previous studies have also been undertaken by research 
teams involved in the dosing of the participants, which 
is a concern. There are well documented ethical con-
cerns about unequal power relationships in clinician-led 
research, including coercion and bias, as participants can 
feel indebted to the interviewers and therefore inhibited 
talking about concerns they have [23–26]. A strength of 
our study is that neither of the interviewers worked at 
any of the dosing sites, and although several participants 
were known to one or other of the interviewers, none 
were known to both.

There are clearly many positives to gene therapy, but 
this study has highlighted a number of concerns that have 
not been described elsewhere, with the side effects of 
immunosuppressive therapy being the most difficult and 
troubling element. Although not seen in all cases, post 
vector infusion transaminitis is a recognised side effect of 
gene therapy [27, 28]. The underlying pathophysiology of 
this inflammation, and why some individuals are affected 
and others not, has not yet been fully described [29, 30]. 
However, even moderate rises in transaminase levels are 
associated with dramatic falls in factor expression [13, 
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31]. Many gene therapy studies have therefore included 
the use of immunosuppression, either prophylactically or 
reactively, in an attempt to prevent this [29]. The duration 
of immunosuppression required is not fully understood 
and, as has been shown in this study, can vary between 
individuals.

Immunosuppression is associated with significant safety 
concerns due to the side effects profile of the medications, 
including weight gain, hypertension, hyperglycaemia, 
altered mood, muscle spasm, neuropathy and psychiat-
ric reactions [32]. Many of these were reported by par-
ticipants in this study. The use of immunosuppression and 
perceived pressure from research staff to continue immu-
nosuppressive treatment, despite side effects, meant some 
participants felt they were losing control rather than gain-
ing it. There was recognition and understanding that this 
pressure existed due to concerns that factor levels could 
drop, but a feeling that maintenance of expression became 
the primary focus for research staff and that other ques-
tions and concerns were ignored or downplayed. Four 
participants felt self-advocacy was the only way to regain 
control and took themselves off immunosuppression 
sooner and more quickly than study teams advised. The 
need for control (over individuals’ lives, conditions and the 
research process) has been described in other studies [33].

Lack of psychosocial support, including lack of rec-
ognition of the need for it, was perceived by a number 
of participants as a concern. Provision of psychosocial 
support has been an ongoing concern within the UK 
haemophilia treatment community, with two thirds of 
comprehensive care centres and most haemophilia treat-
ment centres having little or no access to services [34]. 
While access to support services is a wider issue, the 
concerns raised by the interviewees suggests that there 
should be greater emphasis on psychosocial needs, and 
that this should be integral to the package of care if gene 
therapy is to become a standard therapy. Psychosocial 
needs should also be acknowledged by the biotechnology 
companies running gene therapy studies and supportive 
measures incorporated into trials.

Future recipients of gene therapy, either in clinical trials 
or through licensed treatment must fully understand the 
therapeutic goals, the processes involved, and potential 
side effects. Known and unknown complications should 
be discussed alongside mitigation strategies that might 
be necessary. Consent to treatment should therefore be a 
process rather than an event, particularly as it is not pos-
sible to discontinue treatment once the vector has been 
given. This information process should begin in child-
hood and continue throughout life [35, 36]. In this way, 
when PwH decide that gene therapy is something they 
wish to receive, they will have a greater understanding 
and expectation of the process and potential outcomes.

Limitations
This study involved a self-selecting, UK-based sample of 
participants with ready access to prophylactic haemo-
philia treatment prior to their gene therapy. There could 
therefore be an inherent, unintended selection bias in 
this group. This bias has however been mitigated to a 
degree by the size of the sample (> 50% of the UK gene 
therapy cohort).

Data saturation usually requires 20–25 individual 
interviews [37, 38] but there is a degree of consistency in 
this study due to the homogeneity inherent in the gene 
therapy participant group. As no new codes or themes 
emerged in interviews 15 and 16, the research team felt 
that data saturation had been achieved. There may be a 
greater diversity of opinion and experience as gene ther-
apy becomes more widely available, and it will be neces-
sary to continue to interview future recipients and family 
members to continue to understand what affect it has.

The Exigency programme [19, 35] has been carried out 
in a high-income country where PwH have good access 
to intensive treatment. The concerns and issues raised 
may differ from those of low- and middle-income coun-
tries, or the emphasis placed on them may be different. 
Further research needs to be undertaken to delineate a 
greater understanding of these concerns. We believe it 
is important that such studies are undertaken by groups 
not linked to any single dosing centre to avoid researcher 
bias, thereby enabling participants to voice their con-
cerns without fear that their comments could upset the 
teams looking after them.

Conclusion
When it becomes more widely available, gene therapy 
for haemophilia may become a standard of care, poten-
tially changing the face of future haemophilia care. If 
this is to happen and is to be seen as a safe and attrac-
tive treatment, PwH need a greater understanding of the 
processes and implications of the therapy, some of which 
have been highlighted in this study. Strategies including 
early and ongoing education, and the adequate provision 
of psychosocial support throughout the process should 
be established. Ongoing longitudinal qualitative research 
will be needed to understand what impact gene therapy 
for haemophilia has throughout all life stages.

Methods
Study design
A qualitative interview study was conducted with men 
with severe haemophilia who had undergone gene ther-
apy in the UK. Interviews were undertaken between 1 
August 2020 and 31 August 2021.
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The interviews followed an interview guide based on a 
review of the literature and the experience of the study 
team (see Additional file  2). Questions addressed the 
individual’s haemophilia and treatment history, the deci-
sion-making process of opting for gene therapy, and their 
experience of gene therapy.

Recruitment and data collection
Participants were recruited through haemophilia centre 
referral, social media, and word of mouth referral. All 
participants took part in a single 1 h interview conducted 
by two researchers (SF and KK) via the video conferenc-
ing platform, Zoom®. Participants were given the option 
to be interviewed with a family member. The initial 
recruitment target was 25 individual interviews though 
recruitment could be discontinued at the discretion of 
the researchers if data saturation was achieved, or further 
recruitment was unlikely. The latter condition was added 
as UK data show that just 31 PwH have received gene 
therapy [16].

Analysis
Each interviewee was randomly assigned a study number 
(PwH, Exi01-Exi16; family members, ExiF01-ExiF10). All 
interviews, which were recorded and transcribed verba-
tim, were facilitated by SF and KK who each have more 
than 30  years’ experience in nursing. Transcripts were 
thematically analysed by both researchers after each 
interview using inductive coding (SF: NVivo® for Mac; 
KK: manual coding). Prior to each scheduled interview 
the researchers met to discuss, review and refine emer-
gent codes, enabling their exploration in subsequent 
interviews. On completion and analysis of the final inter-
view, the researchers met to discuss all transcripts, fur-
ther refine codes and identify final themes.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s13023-​022-​02256-2.

Additional file 1. Supporting Quotes.

Additional file 2. Interview Guide.
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Introduction: There is a historic but persistent belief in 

haemophilia care that women do not suffer with the 

condition, they merely carry and transmit it. However, 

around 250 women worldwide are known to have 

factor levels within the severe to moderate haemophilia 

range (<1 IU/dL to 5 IU/dL), and the true figure may be 

greater than this. The experience of these women may 

be the same as or similar to those of men with similar 

factor levels, but there may be significant differences. 

What these differences are and what they mean to the 

women affected are not well understood as their voices 

are not heard. This case study highlights the issues and 

experiences of one woman living severe haemophilia. 

Methods: A single semi-structured qualitative interview 

was undertaken to explore the experiences of a young 

woman who has factor VIII levels of <1 IU/dL. The 

interview was recorded, transcribed and thematically 

analysed. Results: Four interlinked themes were 

identified: recognition, self-advocacy, identity and 

access to treatment. Conclusion: This case study 

indicates that, despite recent attempts to improve 

the diagnostic nomenclature, women and girls with 

haemophilia continue to find it difficult to access similar 

levels of care to men and boys. As such, they may 

fail to achieve parity in terms of safety, integrity and 

wellbeing, and have a reduced quality of life. If women 

and girls affected by haemophilia are to receive levels 

of treatment comparable to men, diagnostic criteria 

need to change further. Focusing on genotype, levels of 

factor expressed and phenotypical presentation rather 

than biological sex will acknowledge and validate their 

experiences, and improve treatment for all people with 

haemophilia in the future. 

Keywords: Haemophilia, Identity, Clinical trials, Women, 

Case study

H
aemophilia is an X-linked condition 

characterised by a reduction or absence of 

clotting factor VIII (FVIII) in haemophilia A or 

factor IX (FIX) in haemophilia B [1,2]. Resulting 

in an impaired or incomplete clotting pathway and 

attendant bleeding risk in affected persons, it is 

categorised according to the amount of factor 
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expressed (mild >5–45 IU/dL; moderate 1–5 IU/dL; 

severe <1 IU/dL) [3]. Bleeding tendency correlates with 

the severity of the condition, those with severe 

haemophilia bleeding more frequently than those 

with milder forms. 

Affecting approximately 1:3,500 births worldwide [4], 

there are approximately 1.25 million men in the world 

with haemophilia, 420,000 of whom have severe 

haemophilia [5]. Current treatments consist of factor 

replacement, coagulation pathway rebalancing or, in 

the near future, gene therapy [6-8]. Haemophilia and its 

treatment come with significant individual, family and 

organisational burdens [9,10].

As haemophilia is an X-linked recessive condition, 

it has been accepted historically that women are 

largely unaffected and merely carry and transmit 

the condition [11]. However, this is far from the truth. 

Some women who carry the genetic mutation may, 

because of compound heterozygosity, incomplete X 

chromosomal inactivation or skewed lyonization, have 

factor levels commensurate with men with a diagnosis 

of haemophilia [12]. Miller and Bean [10] report that there 

are thought to be 250 women worldwide with factor 

levels in the severe to moderate range, though the 

true figure may be even higher, with many cases going 

unreported. The number of women who carry the 

haemophilia gene and are symptomatic to any degree 

is not known, but Kasper and Lin [13] suggest there may 

be nearly 2 million women worldwide who carry a 

mutation of haemophilia. 

Similar to men with haemophilia, treatment for 

women with low factor levels depends on the severity 

of the presentation but can include factor replacement. 

Unlike men with haemophilia, however, the care of 

women with low factor levels can be complicated by 

the presence of additional haemostatic challenges 

throughout their lives [14], as well as a perceived inherent 

sexism in bleeding disorders care [15]. Treatment for 

women, therefore, depends upon adequate testing, 

accurate diagnosis and comprehensive follow-up.

This case study presents the experience of a 

woman with severe haemophilia A and explores what 

implications these experiences might have for all 

healthcare professionals involved in the care of people 

with haemophilia (PwH) now and in the future. 

METHODOLOGY

Case selection

This case study emerged from the ongoing Exigency 

programme [16-18], a nested group of studies looking 

into the views and experiences of gene therapy among 

six stakeholder groups: parents of children with 

haemophilia, PwH who have undergone gene therapy, 

PwH who have either withdrawn or were withdrawn 

from a gene therapy study, PwH who do not want 

Healthcare 
professionals

PwH who withdrew 
or were withdrawn 

from a study

PwH who have 
not yet been offered 

gene therapy

PwH who do not want 
gene therapy

Parents of children 
with haemophilia

PwH who have had 
gene therapy

Figure 1. Diagrammatic representation of the Exigency study
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gene therapy, PwH who have not yet been offered 

gene therapy, and healthcare professionals (Figure 1).

Other than parents of children with haemophilia 

and partners of men with haemophilia, women were 

excluded from the Exigency programme. This was a 

pragmatic decision based on the exclusion of women 

from haemophilia gene therapy studies. Despite this, 

Jayne (a pseudonym), a woman with haemophilia, 

contacted the study team asking to participate. Her 

approach prompted the study team to acknowledge that, 

rather than canvassing the views of PwH about gene 

therapy, they were only canvassing those of men with 

haemophilia, potentially giving an unintended skewed 

view. Jayne was therefore invited to participate in a 

separate intrinsic descriptive case study [19], in which her 

experiences – those of an individual from an excluded 

and potentially disadvantaged group [20] – could be heard. 

Data collection and analysis

A single semi-structured qualitative interview was 

carried out by the author using the video-conferencing 

platform Zoom® in January 2022. The interview guide 

was adapted from that used in the Exigency study 

and addressed issues including Jayne’s personal 

haemophilia story, her treatment history and ongoing 

care, and her thoughts on the future of haemophilia 

care (see Table 1 of the Appendix for the interview 

guide). Zoom® was used because of ongoing social 

distancing guidelines in the UK and because the travel 

requirements involved in meeting face to face would 

have been prohibitive. Zoom® has been found to be a 

useful and positive tool in qualitative research. [21,22].

The interview lasted 60 minutes, and was recorded, 

transcribed verbatim, and thematically coded using an 

inductive coding methodology [23].

Ethics

The Health Research Authority (HRA) decision-making 

tool was used to decide whether a formal application 

to the HRA and NHS Research Ethics Committee 

(REC) would be required for the interview [24]. As the 

interview would not generate any transferable or 

generalisable data and would not necessitate any 

change to Jayne’s normal treatment regimen, it was 

deemed by the tool that no requirement for REC 

review and approval would be needed. The participant 

was asked to sign a consent form to confirm that she 

was happy to be interviewed and for pseudonymised 

quotes from the interview be used in any publications 

generated. It was stressed, however, that complete 

anonymisation may not be possible because, as a 

member of a rare subgroup of a rare condition, she 

may still be recognisable. A copy of this publication 

was sent to her prior to its submission to further 

confirm consent and correct any factual errors. 

RESULTS

Biographical information 

Jayne (pseudonym) is in her 20s and was born into 

a family with a known history of haemophilia A. Her 

maternal grandfather had severe haemophilia and her 

mother is therefore an obligate carrier. Her mother has 

a history of easy bruising and heavy menstrual bleeding; 

her factor levels were never formally tested, and 

although she was informed that she was a symptomatic 

carrier of haemophilia, no specific management options 

were made available to her.

When her mother became pregnant with Jayne, 

she informed her care team that she was a carrier of 

haemophilia. She was told by them that she had nothing 

to worry about as her child was a girl; it would not be 

a problem as “only boys can get haemophilia”. Jayne’s 

birth was uneventful but it was soon noticed that, like 

her mother, she was prone to easy unexplained bruising. 

This was not picked up on by her health visitor, but at the 

age of six months Jayne developed a significant bleed 

at which point her GP suggested she should have her 

factor levels checked. When the results revealed a factor 

level of <1 IU/dL, further blood was taken and tested as it 

was thought there had been a mix-up and an incorrect 

result had been reported. The second sample confirmed 

a level of <1 IU/dL, her diagnosis was established and she 

was started on factor replacement therapy.

Jayne describes her childhood as one with few 

constraints: “I can’t say that I ever felt I was restricted 

in any way.” Her mother would ensure that she always 

sought advice if there was anything Jayne wished to do, 

but “she found a way to do it”. Despite ongoing factor 

replacement therapy, Jayne had regular breakthrough 

bleeds, most noticeably in her ankles, and felt like she 

was taking factor so frequently that she might as well 

have been taking it daily. At this time, she went through 

a period of rebellion and admits to having taken her 

factor less frequently than advised. She felt that she 

needed to have some control over her life and to be 

allowed “to make the decisions for myself”. 

Jayne now uses an extended half-life factor 

prophylactically but states that she continues to 

have “frequent bleeds”, particularly into her ankles. 

She is hoping to be able to start emicuzumab in the 

near future, though has had difficulty convincing 
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her treatment centre to consider it as an option. The 

paucity of data on the use of emicizumab in women 

of childbearing age has meant that Jayne's treatment 

team were reticent to prescribe it until she decided to 

have no further children. 

Jayne is married and has two children, neither of 

whom are affected by haemophilia.

Thematic analysis

Four major themes emerged during the interview: 

recognition, self-advocacy, identity, and access to 

treatment.

Recognition

Jayne spoke throughout her interview of the difficulty 

she has had in her condition and its severity being 

recognised. As described in the biographical sketch, this 

began at the point of diagnosis when her results came 

back: “Their first thought was ‘no, that can't be right’.” 

This attitude of disbelief has continued to be a 

common occurrence. Jayne reports still being told by 

non-specialist healthcare staff when she informs them 

of her condition, “Oh right, ok, yes […] that’s fine,” 

and yet appropriate advice or the assistance of her 

haemophilia care team is rarely sought by them. She 

feels that, because of the relative rarity of haemophilia 

and it typically being understood as a condition that 

women “can’t actually have”, there appears to be a 

disconnect between her reality and the understanding 

of haemophilia, even within a healthcare setting. This 

disconnect means that, at times, she has been left feeling 

unsafe in the care she has received.

“That’s really upsetting, to think I don’t feel safe 

[…] I don’t feel like they’re taking me seriously, 

I don’t feel like they’re getting the right advice. 

That’s scary.”

Self-advocacy

Because of lack of recognition of the importance of her 

condition, Jayne feels she must constantly advocate 

for herself to ensure she receives appropriate care. This 

often means having to contact her treatment centre 

to inform them that she is about to have a procedure 

when the relevant care team have not done so. She 

feels that this is not something she should always have 

to think about and do. 

“I shouldn’t be having to think, ‘Right, what do 

I need to tell them to do? Who do I need to tell 

them to contact?’”

She accepts that, as a woman with severe haemophilia, 

her condition is rare within an already rare condition 

and that it’s “just one of those thing[s] where they just 

don’t see it enough”, but that equally it does not “really 

excuse the fact that it’s happening”. 

Jayne wonders whether an increase in training, not 

just in the bleeding disorders community but “in women’s 

services and things that are only really affecting women”, 

is what is needed to improve both her own experience 

and that of all women with bleeding disorders. 

Identity 

Jayne spoke about the differences that exist for her as a 

result of her haemophilia. This manifested most clearly 

in adolescence, around the time of her menarche.

“I found that quite embarrassing, because it’s 

something that every woman has to go through 

but you don’t usually have to talk with doctors 

and nurses about it at such a young age in detail 

[…] Other girls didn’t have to speak to a doctor 

about it unless… unless they had to go to the 

doctors about it for some reason. Even before 

I’d started they [the doctors and nurses] were 

talking about it.”

She also spoke about being seen as different from men 

with severe haemophilia:

“If it’s a man and he says, ‘I’ve got a bleeding 

disorder,’ it is like, ‘Oh right, ok, 100% we 

understand that,’ but if it’s a woman it will be 

like, ‘Oh, right, ok… So, are you a carrier?’”

Jayne sees herself as more a member of a community 

of women with bleeding disorders than a member of 

the haemophilia community.

“I understand that in my situation, yes, it is quite 

rare […] but are they not taught about bleeding 

disorders and women with bleeding disorders 

and how to deal with it?”

It is not that she feels deliberately excluded from the 

haemophilia community, but that being seen as ‘only’ a 

carrier lessens and demeans her experiences.

Access to treatment 

A major issue for Jayne is access to new treatments and 

the disparity that exists because she is a woman rather 

than a man. 
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Discussing new treatments and those currently 

in development, including gene therapy, Jayne 

is concerned that few, if any, women affected by 

haemophliia will be able to access them. Citing her 

own experience, she reports that it has taken a lot of 

negotiation with her care team for them to consider 

emicizumab as a treatment option: “They’re too scared 

[…] because what if it affects fertility or what if it affects 

periods, things like that.”

Much of the problem, she believes, stems from 

the fact that women are not included in many, if any, 

clinical trials of new therapies for haemophilia. She 

wonders whether this is due to a combination of 

women with haemophilia being rarer or not recognised, 

or that pharmaceutical companies are too cautious. 

Jayne says she has applied to take part in studies and 

believes there are other women who might be similarly 

willing but have been told that, as women, they are not 

able to participate. She says the exclusion of women 

in this way has to change because it feels like they are 

being “punished for having children or wanting to have 

children or having periods”. The right to choose to 

have a treatment or not, as some men with haemophilia 

are choosing not to with gene therapy [17], should 

be fundamental. To have those decisions enforced 

because of a lack of available safety data resulting from 

exclusion from clinical trials would appear to be unjust.

Further quotes supporting the themes arising 

from Jayne’s interview can be found in Table 2 of the 

Appendix.

DISCUSSION

Though four major themes emerged in the interview 

– identity, recognition, self-advocacy and access to

treatment – it became apparent that they were not

completely distinct and that there was a great deal

of interaction between them. It was impossible, for

example, to think about identity without recognising

how that impacted upon and in turn was impacted by

recognition, access to treatment and self-advocacy

(Figure 2). The themes’ overlapping nature means that

it is difficult to discuss one single element of Jayne’s

condition without reference to another.

One of the major issues Jayne discussed is difficulty 

accessing treatment because of the reluctance of her 

medical team to prescribe treatments that have not 

been tested on women. The problem, as she noted, 

is that women have generally been underrepresented 

in clinical trials and almost entirely excluded from 

haemophilia clinical trials. 

Seen as vulnerable group, women have traditionally 

been excluded from clinical research [14,25,26]. This 

led to the rise of the male norm bias [27], where 

women’s participation in clinical research was seen as 

unimportant due to the belief that data from studies 

which included only men could also be applied 

to women. More recently, sex-related differences, 

including differences between the progression and 

physiological characteristics of diseases, have been 

noted [28-30]. As such, the importance of including 

women in clinical research has again come to the fore.

The underrepresentation of women in haemophilia 

care is, in some senses, understandable for two 

reasons. The first, as highlighted above, is that 

historically only men have been thought to be affected, 

and as such the inclusion of women in clinical trials for 

haemophilia treatments was not seen to be necessary. 

The second is that, even though some women may 

benefit from a particular treatment, there are too 

few to make their inclusion in a trial practical or even 

possible. While both of these issues perhaps make the 

recruitment of women into haemophilia clinical trials 

complex, neither should necessarily have excluded 

them. Ineligibility purely on the basis of sex when other 

inclusion criteria are met – including the presence of 

the genetic mutation, a severe bleeding phenotype, 

factor usage, bleed data and willingness to participate 

– would seem to be wrong. A second X chromosome

should not preclude women from taking part in clinical

studies [15]. The advent of improved testing and new

treatments, some of which may have applications

in other (non-haemophilia) bleeding disorders, also

Identity

Recognition

Access to 
treatment

Self- 
advocacy

Figure 2. Thematic interactions observed in the case study
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highlights a growing need to redress this balance and 

ensure that women are recruited to any future studies 

so that there is an adequate body of evidence to allow 

parity of treatment with men. 

More recently, sex-related diagnostic criteria 

have been called into question with the recognition 

of gender dysphoria and transgenderism [31,32]. Valk’s 

2018 case study [33], in particular, of a person with mild 

haemophilia (10 IU/dL) transitioning from female to 

male, and therefore from a carrier with low factor levels 

to person with haemophilia, shows that any diagnosis 

for haemophilia based purely on sex may no longer be 

valid or morally and legally defensible.

Identity as a woman with haemophilia has always 

been difficult for Jayne but it has also been an 

issue for many other women with haemophilia and 

other bleeding disorders. Sanigorska et al. [34] have 

shown that for many women the term ‘carrier’ has 

negative connotations, dismissing and devaluing their 

experiences, and resulting in feelings of insecurity and 

the avoidance of healthcare settings. 

In an attempt to mitigate some of these concerns, the 

Scientific and Standardization Committee (SSC) of the 

International Society on Thrombosis and Haemostasis 

(ISTH) has proposed a number of changes to the 

nomenclature for affected women and girls [35]. However, 

these changes, while seeking to improve both diagnosis 

and clinical care for women and girls with haemophilia, 

may achieve less than hoped as they continue to 

perpetuate the sex-based discrimination that exists. 

Rather than streamlining and simplifying the definition of 

haemophilia for women, the guideline has created five 

new definitions, maintaining the distinction that while 

women may be symptomatic they fundamentally remain 

carriers rather than people with haemophilia. 

Limitations

As with all case studies, the focus on a single individual 

whose concerns and issues may not be the same as 

other women with haemophilia means this case study 

has limited generalisability [36]. However, while Jayne’s 

case may be the voice of an individual, it is the voice 

of an individual from an excluded and disadvantaged 

group [14]. There are obviously fewer women with 

severe haemophilia than there are women affected 

by haemophilia – but if a woman with a diagnosis 

of severe haemophilia is not recognised and cannot 

access care and treatments at parity with men, what 

hope do women less severely affected have?

The rarity of this case and other women with 

severe haemophilia makes the generation of any data 

important. This can add greatly to our knowledge of the 

aetiology, natural history and treatment [37,38], as well as 

our understanding of women with bleeding disorders’ 

experience through narrative analysis [39]. 

CONCLUSION

Women with severe haemophilia form a rare group within 

an already rare disease. As such, their condition and/or 

specific needs are poorly understood. This case study 

shows how one woman with a phenotypically severe form 

of haemophilia feels about her condition and treatment. 

She feels that she and other women in the bleeding 

disorders community, including those with milder forms 

of haemophilia, are being disadvantaged in the treatment 

options available to them both now and in the future.

If there is to be equitable availability of treatment 

for women and girls affected by haemophilia, then 

two issues need to be addressed. The first is that 

the diagnostic criteria, based predominantly on an 

individual’s sex, need to be reviewed and formally 

amended. Women should not be penalised for having 

a second X chromosome but should be treated 

according to their level of expressed factor and the 

severity of their symptoms. Secondly, women with 

haemophilia should have equal opportunity to be 

involved in clinical research and contribute to the safety 

and efficacy data of any new treatment in the same way 

as men with similar factor levels can. 
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Table 1. Interview guide

Thank you for agreeing to take part in this interview. Everything you tell us in this interview will be treated with 

complete confidence but some comments may be used in a publication, subject to your prior review – your identity 

will never be revealed.

In this interview we want to know, as a woman, what your experience of haemophilia is, what it has been like 

growing up with it, and how it impacts on your day-to-day life. 

Are you OK to proceed and are you happy that we record the interview?

QUESTIONS PROMPTS

Can you begin by telling me how old you are and a little bit 

about what hobbies you have?

Can you tell me about your haemophilia? • When were you diagnosed?

• Do you have a history of haemophilia in your family?

• How did your parents cope with the diagnosis?

Can you tell me about what it was like growing up with 

haemophilia?

• What was school like?

• Did you feel excluded because of your haemophilia?

• When did your periods start and how was that for you?

Can you recall how many bleeds you have on average?

How are your joints? • Do you have any joints that bleed more than others?

• How do/did you manage those bleeds?

What about pain? Do you have any pain now? 

Imagine a scale of 1 to 6, where 1 is very little pain and 6 is 

the worst pain. How bad is that pain?

• How has it been over the past month?

• Do you get pain every day?

• Is it joint-related/arthritic, or is it haemophilia-related?

• How does arthritic pain differ from the pain of a bleed (if

applicable)?

What impact has having haemophiila had on you and your 

family?

• Have there been any negative impacts?

• Do you think there are any positive impacts?

• How worried are you about an injury?

• 	Was it difficult talking about your haemophilia to

boyfriends/your spouse?

Do you feel that because you are a woman your care is 

different from that of men with haemophilia.

• In what ways?

• How long have you been on it?

• Have you been on any other treatments?

What treatment are you on?

Have you ever had an operation in hospital? 

What was it for?

Do you have any children of your own?

Have you heard about any other treatments that might be 

available in the future?

• What do you know about them?

• Do you think any of them are an option for you?

• If not, why not?

Is there anything else you would like to say or ask of me?

Thank you for taking part in this interview. 

It is my intention to publish the interview as a case study in a haemophilia journal. As mentioned at the start of the 

interview, I will endeavour to keep protect your identity by removing any identifying data and using a pseudonym for you. 

Once it is written I will send you copy for you to comment on. 

If you have any questions between then and now, please don’t hesitate to contact me. 

http://www.haemnet.com
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Table 2. Supporting quotes

Recognition She [mother] took me to the GP, and it was the GP that said, “I think we should test her for 

haemophilia.”

I don’t know how the GP… I don’t know if it happened that my mum said, “Oh, I do have haemophilia 

in my family but they said it couldn’t be that,” and whether they just thought we’ve got to rule it out. I 

don’t know how it happened, really. But I just know that the GP was the one who sent my mum and 

me to the hospital to get the blood tests done.

I don’t know what the things were like [all those years ago], but perhaps they could have thought 

at the very least that maybe I was a carrier and would still have… just maybe have low levels but not 

enough to make me a haemophiliac.

I’ve found they’ve been like, “Oh – really?” and “I’ve never had a woman with haemophilia.” The 

attitude has been not necessarily that they don’t believe me, but the attitude has been, “Well, I don’t 

know anything about haemophilia, never had a woman with haemophilia, so I don’t know.”

Well, I mean, haemophilia isn’t the only bleeding disorder, so you can’t say that the next day they 

wouldn’t see someone, see a woman, with a different bleeding disorder. I understand that in my 

situation, yes, it is quite rare. But why aren’t they… I don’t know, obviously, what goes on in their 

medical training and how much time they spend on different areas, but are they not taught about 

bleeding disorders and women with bleeding disorders and how to deal with it? 

Self-advocacy It was like, ok, so they diagnosed me with that, they said what they wanted to do – they wanted to 

do surgery. And it was like, “Ok, but I have haemophilia A.”

And he said, “Probably going to be surgery.” I said, “Right, ok. I have haemophilia A, severe,” and they 

were like, “Oh, right, ok.” I said, “You need to contact my centre. Or you need to speak to an on-call 

haematologist here. But you need to speak to someone. I’m not happy to have surgery without you 

having spoken to someone and have a plan in place.” 

When they took us aside to speak to the midwife about what to expect and everything, I said, “What 

about my haemophilia? Is that going to have an effect? Should I do anything different?” And she 

went, “Oh. I don’t know because I’ve never had a woman with haemophilia,” and it was just left at 

that. And it was kind of like… well, ok, it’s good that you’re admitting that you don’t know, but could 

you find out, could you speak to someone? And instead I went home and I actually contacted 

my haemophilia centre myself, and obviously had to explain to them what had happened and ask 

them for advice or what I should do. And I just feel like I probably shouldn’t have had to do that. 

Something that was so upsetting at the time, why did I need to go and seek out my own medical 

care, my own advice and things like that?

I’d say all my life me or my mum have had to advocate for me.

Identity I mean, I think one of the big things is that so many people still think that women don’t get these 

certain bleeding disorders, and that’s probably the biggest thing.

I’ve spoken to people when I’ve been doing interviews or surveys and things like that, and they’ve 

sort of been like, “We’re really excited to speak to you because we didn’t know that women… we 

didn’t know there’d be a woman with haemophilia.” So, they don’t even sort of wonder if it’s out 

there. They don’t wonder if there’s women out there with haemophilia or certain bleeding disorders. 

They’ve been told that there’s not, so they don’t include them, I’m guessing. 

I’ve spoken to a lot of mums whose daughters might have haemophilia mildly or they’ve been told 

that they’re a carrier and they’re experiencing some symptoms, and I talk to them and they seem to 

have a lot of the experiences that I have in terms of heavy periods, bleeding in joints and things like 

that, which I can say, “Oh, well, yes. Because it’s actually documented that I have haemophilia, this is 

what I… this is the medication that I can use, or this is what the doctor prescribed me, or this is what I 

do.” And they still find that helpful.

http://www.haemnet.com
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Identity Interviewer: Do you think there should be a move now… You talked earlier about women who are 

symptomatic carriers, they have low levels of factor VIII, whatever it may be, whether it corresponds 

with a mild or a moderate or a severe. Do you think we should stop calling symptomatic carriers 

symptomatic carriers, we should call them women with haemophilia?

Jayne: Yes.

Interviewer: Because it’s the same thing?

Jayne: Because, yes, because I think if we started calling them or diagnosing them with haemophilia, 

all of a sudden there would be all these women with haemophilia who people could talk to and 

could be included in clinical studies

And on the Friday when I’d been up to have blood tests I’d said to them I’ve got haemophilia A, 

severe. They were like, “Oh right, ok, yes.” And I was like, “Yes. Ok?” and they were like, “Yes, yes, 

that’s fine. Never met a woman with haemophilia A.”

Access to 

treatment

I do want to go to Hemlibra, but […] it’s been delayed and delayed. And that’s what’s prompted me 

to be like, “Why is there never any data on women?” I know that it’s probably a lot harder to find 

women with haemophilia, but I don’t know… I kind of feel like is there not another way to find some 

data around women and these different drugs?

I don’t have a lot of understanding on it [gene therapy] because it’s not something that I’ve ever been 

approached about. I didn’t really even know anything about Hemlibra until I read that it was… it had 

been approved on the NHS for severe and people with inhibitors. I sort of… I think I’d sort of seen 

that maybe something like that was in the works, but I didn’t know that it was here, that it was an 

option, until it sort of was.

Interviewer: So the information you’re getting you’re having to get yourself.

Jayne: Yes.

Interviewer: It sounds like it’s not being offered because nobody’s really sure whether it’s 

appropriate or not at the moment.

Jayne: Yes.

Why are they never… When they put the feelers out for, you know, “We want to speak to men of this 

age, this background,” or whatever they’re looking for to include in their study, why isn’t it… why are 

there never feelers out for women? I know that it might be harder to find them, but can they not 

reach out to centres and say, “Do you have any patients with any of these conditions – or anything 

like that – and would they be interested in taking part?” I mean, some people wouldn’t be and that’s 

just personal preference. They might not be suitable, whatever they’ve got as the criteria. But there 

must be ways to find women. But when I see studies it is like… it’s asking for men. And most of the 

time, if I apply – when it starts involving medical treatments and things like that, it’s like they’re too 

scared to ask.
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ABSTRACT
Introduction  Gene therapy has the potential to change 
the life experience of people with haemophilia and their 
families. A growing number of studies have examined 
the experience for those who have had gene therapy. A 
few studies have examined the process with other gene 
therapy among a wider cross-section of the haemophilia 
community.
Exigency is a nested group of studies investigating 
the experience and understanding of the haemophilia 
community to identify what place gene therapy is likely to 
have in haemophilia care.
Five groups have been identified: those who have already 
undergone gene therapy, those who do not want it, those 
who wanted to have it but withdrew or were withdrawn 
before dosing, those who have not yet been offered it and 
parents of children with haemophilia.
Methods  A qualitative, mixed-methods process will 
identify what each group understands about gene therapy 
and what it might mean for the haemophilia community in 
the future.
Analysis  All of the transcripts will be analysed by the lead 
and coinvestigator using a grounded theory approach. The 
texts will be coded into themes for further analysis. The 
data will be summarised and synthesised, and the views 
expressed will be represented descriptively.
Ethics and dissemination  Written consent will be 
required, and participants will be anonymised. All elements 
of the study will be reviewed by UK statutory bodies.
The study findings will be submitted for publication in 
peer-reviewed journals, and at haemophilia conferences 
and symposia.
The study results will also be disseminated directly to 
study participants. Each participant will receive a copy of 
any publication and a summary report at the end of the 
study.
Trial registration number  NCT04723680

INTRODUCTION
Haemophilia A and B are rare congenital 
disorders caused by an inherited genetic 
defect of the X chromosome, resulting in a 
deficiency in factor VIII or IX production 
in haemophilia A and B, respectively. Factor 

VIII and IX play pivotal roles in the coagu-
lation cascade, facilitating the formation of 
a blood clot to help stop bleeding. Haemo-
philia results in impaired clot formation and 
can lead to uncontrolled and often spon-
taneous bleeding. It affects approximately 
one in every 5000 males.1 Different types of 
severity are recognised2:
► Severe—factor activity is less than 1%.
► Moderate—factor activity is 1%–5%
► Mild—factor activity is 6%–40%.

In its severe form, haemophilia results in
recurrent joint and muscle bleeds that predis-
pose to arthropathy, muscle contracture and 
disability. Treatment of affected individuals 
in the UK involves prophylactic replacement 
of the missing factor, which decreases spon-
taneous bleeding events and resultant joint 
damage.3 Although replacement therapy has 
improved life expectancy and quality, limita-
tions include high costs and the frequency 
of infusions. Prophylaxis requires frequent 
intravenous infusions, which can be as often 
as daily but are usually 2–3 times per week.

Recent years have witnessed the devel-
opment of gene therapy for the treatment 
of haemophilia. Most gene therapies now 

STRENGTHS AND LIMITATIONS OF THIS STUDY
⇒ First large-scale study of the lived experience of in-

dividuals who have gone through gene therapy.
⇒ First study in the world to look at the lived expe-

rience of family members of individuals who have
undergone gene therapy.

⇒ First study in the world to examine why people with
haemophilia might not want gene therapy.

⇒ This study is being carried out in a high-income
country with good access to intensive treatment,
therefore, the concerns and issues expressed may
differ from those in low-income and middle-income
countries.
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undergoing clinical trials rely on a viral vector to achieve 
transduction of liver cells so that they produce the 
replacement gene. The majority of vectors are derived 
from adeno-associated viruses (AAV). Initial infusions of 
an AAV vector expressing a human factor IX transgene 
resulted in therapeutic but low factor IX plasma levels 
and clinical improvement for up to 7 years in 10 men with 
severe haemophilia B.4 5 However, following the intro-
duction of gene therapy with the Padua variant of the 
factor IX gene, near normal levels of factor expression 
have been seen in more recent cohorts.6 Infusion of an 
AAV5 vector encoding a B-domain-deleted human factor 
VIII gene was associated with sustained normalisation of 
factor VIII activity level over a period of 1 year in six of 
seven participants who received a high dose, with stabili-
sation of haemostasis and a profound reduction in factor 
VIII use in all seven participants.7

With many more gene therapy trials in development, 
and with the possibility of regulatory approval in the near 
future, gene therapy may become a standard-of-care treat-
ment.8 9

However, a number of challenges remain including, 
the presence of pre-existing AAV antibodies, the need for 
immunosuppression to avoid hepatotoxicity, the lack of 
data as to variability and durability and concerns about 
genomic integration and malignancy.10–13

Furthermore, gene therapy is unlikely to be available to 
those under the age of 18 years for some time.

Rationale for the study
In potentially offering a ‘cure’ for haemophilia, expecta-
tions within the haemophilia community are high. Many 
patients have voiced optimism on haemophilia-specific 
social media forums and websites for a treatment that is 
likely to have a significant impact on all areas of an indi-
vidual’s life, including mobility and pain, and to result in 
freedom from infusions.

Quality-of-life (QoL) measurement tools have been 
integrated into all current gene therapy studies to assess 
the benefits of the treatment to the patients. Existing 
QoL tools have many limitations and may not offer 
adequate insight into outcomes that are relevant to those 
who undergo gene therapy.14 A number of the individ-
uals involved in these studies have anecdotally expressed 
a degree of psychological distress as a result of a perceived 
change of identity (personal communication within the 
UK haemophilia nurse community). This phenom-
enon has been seen in other treatment areas including, 
Parkinson’s disease and epilepsy,15 16 but has not yet been 
described in haemophilia care.

Gene therapy represents a substantial shift in the entire 
life experience of living with haemophilia. As such, there 
is a need to look beyond the quantitative data collected in 
clinical trials and to assess and understand the real impact 
of gene therapy on the everyday lives of patients and 
their families. This data is best captured using qualitative 
research techniques. As yet, no group involved in gene 

therapy studies has sought to undertake in-depth qualita-
tive research into the lived impact of this treatment.

Patient populations are rarely homogeneous in how 
they react. For some people with haemophilia (PwH) and 
their families, gene therapy is likely to hold little interest; 
for others (perhaps those with blood-borne infection or 
anti-factor inhibitors, or those with non-severe haemo-
philia) it may not currently be a realistic treatment 
option. Furthermore, it seems that around one third of 
the population with haemophilia will not be eligible for 
gene therapy due to the presence of pre-existing viral 
vector antibodies.9 Being screened for a potentially life-
changing therapy only to find that it is not available is 
likely to result in significant disappointment, for which 
healthcare professionals will need to offer support. It may 
affect current treatment-taking behaviours and is also 
likely impact the lives of close family members (partners/
parents/carers/children/siblings).

METHODS AND ANALYSIS
This is a prospective, observational, multiple cohort, 
qualitative research study to be conducted among diverse 
groups within the haemophilia community whose lives 
may be impacted by gene therapy.

Most experienced practitioners familiar with haemo-
philia have preconceived ideas and theories that may 
potentially bias data capture. To help overcome this, 
grounded theory methodology is incorporated into the 
study design. Grounded theory involves gathering rich 
data using a variety of methods, including interviews, 
ethnography and textual analysis to identify themes. Data 
are coded and the themes analysed; research questions 
can be reshaped as themes evolve and new concepts are 
identified; and finally, theories are developed about the 
data that has emerged.17 This approach has been used 
extensively in research with children and families18 and 
within haemophilia.19 In this study, it will allow PwH and 
their families to tell their own life stories through narra-
tive accounts that represent a true sharing of experiences 
valued by the tellers, listeners and gatherers,20 and will 
therefore offer insight into how PwH and their families 
cope with haemophilia.

The study will form part of a PhD by published works 
undertaken by the lead researcher and supervised by KK.

Primary aims
► To gather a deep and thorough understanding about

the real impact of gene therapy on the everyday lives
of PwH and their families.

Secondary endpoints
► To understand the motivation of PwH for taking

part in gene therapy studies, both at an early stage
and when the procedure is known to be safe and
efficacious.

► To understand the expectations of gene therapy
among PwH, and whether these have been met.
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► To understand how gene therapy impacts the lives of
PwH and their families with regard to levels of factor
expression and the postgene therapy monitoring
regimen.

► To understand the impact on PwH of being told they
are ineligible for gene therapy, and how this affects
their subsequent approaches to treatment.

► To understand why some PwH are not interested in
gene therapy, and whether it will be possible to over-
come these barriers in the future.

► To understand the considerations that may influence
uptake in the future among PwH who are interested
in gene therapy but have not been offered a trial.

► To understand the concerns of PwH who are unde-
cided as to whether to have gene therapy, and whether
the burden of initial follow-up is a factor at the present
time.

Data gathering
Data gathering will be undertaken through a combina-
tion of focus groups and interview-based assessment, in 
each case using grounded theory methodology. In some 
interviews, ‘dyads’ comprising a patient and a close family 
member will be interviewed to identify both patient and 
family/carer perspectives. In all cases, each participant 
will be interviewed once only.

Focus group discussion will be guided by the lead 
researcher. The focus groups will use a grounded theory 
approach to explore a variety of issues relating to gene 
therapy and its impact on the participants’ everyday expe-
rience of living with haemophilia, and to generate and 
test ideas where appropriate.

In-depth qualitative interviews can be conducted with 
both members of the dyad together, though the inter-
views can be conducted separately at the request of the 
participants. Initial subject interviews will follow a guide 
developed by the research team (see online supplemental 
interview guide). Each interview will be conducted by the 
lead researcher with a coinvestigator in attendance.

The semistructured nature of both the interviews and 
the focus groups have been specifically chosen as they 
allow researchers to understand complex and sensitive 
topics. They also allow the discussion to be directed by 
the participant rather than the researcher and therefore 
allow for a bottom-up approach, one that focuses on the 
concerns of the individual participants21 22

All focus groups and individual interviews will be 
recorded digitally so that the researcher can pay full atten-
tion to the subject.23 After each of the focus groups and 
interviews, the sound files will be transcribed verbatim.

Study population
The study population will comprise people over the age 
of 16, who fall into the following categories:

Inclusion criteria
► PwH A or B who consented to and have undergone

gene therapy in the early dose-finding studies.

► PwH A or B who consented to a gene therapy trial but
who withdrew from, were withdrawn from, or were
ineligible for the study.

► PwH A or B who are definitely not interested in gene
therapy.

► PwH A or B who are interested in but have not been
offered gene therapy.

► Parents of children (<18 years) with haemophilia.
► Those who have given written consent to be in the

study.

Exclusion criteria
► Anyone with a bleeding condition other than severe

haemophilia A or haemophilia B.
► Non-English speakers.
► Those who do not consent to be in the study.

We hope to recruit up to 105 participants to the study
in total, to include:
► Approximately 65 men with haemophilia.
► Approximately 40 family members (spouse/partner/

parent/carer/sibling of the person with haemophilia) 
to form patient/family member dyads.

Data analysis and sample size calculation
This is a qualitative study using established qualitative 
research methodologies. Statistical evaluation is there-
fore not appropriate.

Immediately following each focus group or interview, 
the researcher and coresearcher will record any thoughts, 
reflections or observations that arose during the inter-
view. These will be analysed as part of the framework anal-
ysis described below.24

All of the transcripts will be analysed by the lead and 
coinvestigator using a grounded theory approach. The 
texts will be read and reread, then coded into themes 
for further analysis using a transformational framework, 
identifying themes or concepts, summarising and synthe-
sising the data, and using descriptive analysis to repre-
sent the views expressed.25 A table of themes will then be 
produced, characterising recurring ideas and thoughts 
captured in the focus groups and interviews. These will 
form the basis for further analysis. Individual direct 
quotes may be used; this will be outlined in the informa-
tion sheet(s) and consent.

Inferential testing will be used to describe how outcomes 
differ between groups. Correlation between groups may 
be achievable with explanatory factors (eg, age, treatment 
regimen, bleeds, joint health).

Recruitment screening and study procedures
Once ethical approval has been received, PwH A or B who 
have undergone gene therapy and PwH A or B who with-
drew from were withdrawn from or who were ineligible 
for gene therapy will be recruited through six partici-
pant identification centre (PIC) sites (ie, sites that were 
responsible for either referring patients to dosing sites or 
were the primary dosing sites for the gene therapy).

The PIC sites are:
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► Royal Free London National Health Service (NHS)
Foundation Trust.

► Guy’s and St Thomas’ NHS Foundation Trust.
► University Hospital Southampton NHS Foundation

Trust.
► Hammersmith Hospital, London—Imperial College

Healthcare NHS Trust.
► Royal London Hospital—Barts Health NHS Trust.
► Addenbrooke’s Hospital—Cambridge University

Hospitals NHS Foundation Trust.
Once identified, potential participants will be given 

information about the study by their clinical team and 
will be invited to participate. If they agree to partici-
pate, they will be contacted by the research team from 
the Oxford Haemophilia and Thrombosis Centre at the 
Oxford University Hospitals NHS Foundation Trust (the 
lead site) to organise a mutually convenient time for their 
study interview/focus group. These may be undertaken at 
hospital, in their home or other mutually convenient site, 
either face to face or via videoconference.

The study will also be advertised on social media plat-
forms to recruit those PwH A or B who have thought 
about gene therapy but are not interested, those who are 
interested in gene therapy but have not been offered gene 
therapy, and those who do not know about gene therapy, 
including parents of children where gene therapy is not 
yet a treatment option (see online supplemental social 
media plan).

Study visits
For all participants, there will be a single study visit at 
which all study data will be collected. This is summarised 
in the panel below. Each participant and/or dyad will 
participate once only either in a focus group or a face-to-
face interview, either in person or via videoconference.

The participant and dyad interviews can be carried out 
as a pair or individually, according to the preference of 
the interviewees.

Study sequence
Subject to patient availability, data-gathering activities will 
be conducted in two phases.

The first phase will involve four focus groups lasting 
1–2 hours with individuals from two subgroups:
► PwH who did not want to be part of gene therapy

trials.
► Parents of children with haemophilia.

Each focus group will be composed of up to five indi-
viduals and will be conducted either face-to-face or via a 
videoconferencing platform.

The second phase will involve approximately 65 
in-depth qualitative individual interviews, each lasting 
around 1 hour, conducted with PwH/family member 
dyads from three subgroups:
► PwH who have undergone gene therapy.
► PwH who were withdrawn from or withdrew them-

selves after initial consent to gene therapy.

► PwH who have not been offered gene therapy at this
point.

In all cases, each participating PwH and family member 
(if one is available) will be interviewed once only, either 
face-to-face or via videoconferencing platform.

Patient and public involvement statement
This protocol has written with the assistance of a patient 
representative (Luke Pembroke) and has been reviewed 
by two patient representatives. Both reports are available 
for review.

LIMITATIONS
This is a UK-based study in a self-selecting sample of indi-
viduals who have ready access to prophylaxis and report 
high satisfaction rates with their treatment. As such the 
results may have limited applicability beyond that cultural 
milieu. The sample size, though small represents the 
largest and broadest sample studied thus far and will be 
the first to include family members as participants. The 
study will, therefore, at the very least, establish a base-
line that can be further elaborated on as gene therapy 
becomes more widely available. It will also be important 
to follow-up these early adopters of gene therapy to see 
what their experiences are as they age and as the therapy 
matures.

ETHICS AND DISSEMINATION
There is minimal risk to participants or researchers from 
this study. Participants will be invited to either one focus 
group or one interview to discuss their hopes, fears, 
expectations and the realities of gene therapy.

In the event that any patient or family member becomes 
distressed by this, they will be referred (with consent) to 
the psychology services affiliated with the haemophilia 
centres from which they have been recruited.

Informed consent
Study participants will be required to consent to be in 
the study; their consent can be withdrawn at any stage 
and will not have any impact on their haemophilia care. 
Consent will be reaffirmed before the focus groups and 
interviews take place.

Anonymity/confidentiality
The use of focus groups and interviews raises issues of 
confidentiality, especially when direct quotes and/or 
the circumstances of quotes may be used in reports and 
publications. It is therefore imperative that individuals 
are anonymised. This will be achieved by the individual 
reports and quotes using study numbers which are known 
only to the research team.

Ethical approval
The study will be registered with the research and devel-
opment office at Oxford University Hospitals NHS 
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Foundation Trust. It will also be registered on the National 
Institute for Health Research (NIHR) portfolio.

Ethical approval for the focus groups and patient/
family member dyad interviews will be sought from the 
Health Research Authority (HRA) using the standard 
IRAS application forms.

Reward for participants
Participants who agree to attend focus groups or inter-
views will be given a gift voucher for their participation, 
up to a maximum of £100 per household, along with 
reimbursement of any travel costs if incurred.

In both cases, details of these will be included in the 
participant information sheet(s).

Data protection
Participants in the Exigency study will be anonymised and 
will be known by study number only and managed in line 
with the European Union General Data Protection Regu-
lation (successor to the UK Data Protection Act 1998).
► All audiorecordings will be transcribed verbatim by

a professional transcriptionist unknown to the study
participants. The transcriptionist will have signed a
confidentiality agreement.

► All data (paper records and audiorecordings) will be
kept in locked cupboards by Haemnet for the dura-
tion of the study.

► Recordings will be deleted once the study has been
analysed.

► Paper records, including transcripts of interviews, will
be kept for 10 years after the study, after which they
will be shredded.

► Any data on computers will be password protected in
line with NHS data protection procedures.

Dissemination
Abstracts will be submitted to national and international 
haemophilia conferences, including the European Asso-
ciation for Haemophilia and Allied Disorders Congress, 
the Haemophilia Nurses Association Conference and the 
Word Federation of Haemophilia Congress.

The study findings will also be submitted for publica-
tion in peer-reviewed journals serving medical/nursing/
allied health professionals who work with PwH.

The study results will be disseminated directly to study 
participants. Each participant will receive a copy of the 
publication relevant to their particular arm of the study 
and a final summary report at the end of the study. 
Results will also be shared on social media and through 
the UK Haemophilia Society and European Haemophilia 
Consortium websites, and through member newsletters.

All investigators will contribute to study publications 
and will be named as coauthors. Authorship will be 
confirmed in line with journal publication guidance, 
including International Committee of Medical Journal 
Editors recommendations.
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Abstract

Background: Qualitative studies have explored why people with haemophilia (PwH)

might consider or forgo gene therapy, the impact it has had on those who have

received it, andwhat supportmight beneeded throughout theprocess.No studies have

yet examined what withdrawal prior to transfection might mean for PwH and their

families.

Aims: To understand the experiences of PwH and their families of withdrawal from

gene therapy and to understandwhat support mechanismsmight be required.

Methods:Qualitative interviewswere conductedwith peoplewith severe haemophilia

who consented to take part in a gene therapy study in the UK but either withdrew or

were withdrawn before transfection.

Results: Nine PwH and a family member were invited to this sub-study. Eight partic-

ipants were recruited: six PwH (five haemophilia A and one haemophilia B) and two

family members. Four participants were excluded from a study after consenting but

before transfection, having failed to meet all the inclusion criteria; two withdrew after

consentingbutbefore transfectiondue to concerns includingdurationof factor expres-

sion and the time commitment involved in follow-up. Themean age of participants was

40.5 years (range 25–63 years). Two major themes emerged during the interviews:

Expectation and loss.

Conclusions: PwH have many expectations about the difference gene therapy can

make to their lives. Studies show that these expectations may not be fully realised. For

those who have either withdrawn or been withdrawn from gene therapy, any expecta-

tions they hadmay nowbe unachievable. The nature of these expectations and the loss

expressed by the participants indicate that support needs to be provided to help them

and their families manage it.

KEYWORDS

clinical trials, decisionmaking, gene therapy, grief and loss, haemophilia

1 INTRODUCTION

Haemophilia is an X-linked recessive clotting disorder affecting 1:3333

men worldwide,1 which results in a reduction or absence of factor

VIII (FVIII) or factor IX (FIX). Untreated, it can cause spontaneous

joint andmuscle bleeds, progressive joint arthropathy, muscle contrac-

tures and disability.2,3 Treatment involves replacement of the missing

factor to reduce the incidence and severity of bleeding events.4,5

Life expectancy and quality of life have improved for people with

haemophilia (PwH) with the availability of replacement therapy, but

limitations remain, including high treatment cost, risk of inhibitors

and high treatment burden.6,7 The recent introduction of extended

Haemophilia. 2023;1–8. © 2023 JohnWiley & Sons Ltd. 1wileyonlinelibrary.com/journal/hae
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half-life factor products and FVIII mimetics has helped reduce treat-

ment burden.8,9 However, until the development of gene therapy

platforms for haemophilia, the possibility of a cure, functional or

complete, has been beyond reach for PwH.10,11

In current gene therapies for haemophilia, the gene of interest (a

truncated FVIII gene or a full-length FIX (Padua) gene) is transferred

into the nuclei of hepatocytes via an adeno-associated virus (AAV),

instigating production of the relevant clotting factor.12,13 The number

of people worldwide who have received gene therapy is not read-

ily available; UK records indicate that 31 PwH (22 haemophilia A,

nine haemophilia B) have had gene therapy in ongoing clinical trials.14

Access to gene therapy remains limited, restricted to a clinical trial

setting. However, with the European Medicines Agency’s provisional

approval of valoctocogene roxaparvovec (Roctavian; BioMarin) for

haemophilia A15 and the US Food and Drug Administration’s acceler-

ated approval of etranacogene dezaparvovec (Hemgenix; CSL Behring)

for haemophilia B,16 the number of PwH wanting and having access

to gene therapy is expected to increase dramatically. Van Overbeek

et al.17 indicate that over80%ofpeoplewith severehaemophiliawould

consider gene therapy if it were available. Some PwH will be unable

to have gene therapy due to pre-existing or historic factor inhibitors

or significant concomitant liver damage.18 Others may be precluded

because they have pre-existing neutralising antibodies to the AAVs

used,19,20 but theywill not know this until they put themselves forward

for gene therapy.

Qualitative studies are now exploring PwH’s views and experiences

of gene therapy, why they might choose or decline it,21,22 and the

impact it has had on those who have received it.23–25 These show that

the side-effects of adjunct supportive treatments, increased treatment

burden during and immediately post-therapy period, and perceived

changes to individual identity are among themost important consider-

ations. To date, no studies have examinedwhatwithdrawal from a gene

therapy studymight mean for individual PwH and their families.

As part of the Exigency programme, exploring the knowledge,

expectations and experiences of gene therapy among a range of stake-

holders in the UK haemophilia community,26 this sub-study seeks to

explore the experiences of men with severe haemophilia who either

withdrew from a gene therapy clinical trial or who were excluded dur-

ing the screening process. Against the background of gene therapy

being approved as a treatment option, it is important to under-

stand what the impact of withdrawal or exclusion from gene therapy

might mean for these individuals and their families, and what support

mechanismsmay be needed.

2 METHODS

2.1 Study design

Qualitative interviews were conducted with people with severe

haemophilia who had consented to participate in a gene therapy study

in the UK and who either withdrew or were excluded from a clinical

trial before transfection. Each participant was given the option to be

interviewedwith amember of their family.

The interviews followed an interview guide26 designed by the study

team and a patient representative (a person with haemophilia who has

had gene therapy). Questions addressed the individual’s condition and

treatment history, their decision to undergo gene therapy, the screen-

ing process, the reasons for withdrawing or being excluded, and how

they felt following the experience.

2.2 Recruitment and data collection

Participantswere recruited through haemophilia centre referral, social

media advertising, and word-of-mouth referral. All participants took

part in a single interview with the principal investigator (SF) using the

Zoom videomeeting platform.

2.3 Analysis

A study number was sequentially assigned to participants at con-

sent (Exi101–Exi106 for those with haemophilia; ExiF101–ExiF102

for family members). All interviews were recorded, transcribed verba-

tim and inductively analysed to identify emergent codes and themes.

After each interview, all codes and themes generated were reviewed

before the subsequent interview. This iterative process enabled the

exploration of themes as they emerged. Once all interviews were

completed, all emergent codes were re-reviewed, further refined,

and the final themes identified. No pre-defined code trees were cre-

ated to ensure that all codes and themes defined emerged from

the interviews rather than pre-existing researcher experience or the

literature.27,28

3 RESULTS

Nine PwH were invited to take part in this sub-study. Seven PwH and

two family members were recruited. Six PwH and two family mem-

bers were interviewed between January 2021 and January 2022. One

participant withdrew before interview. At this point, based on avail-

able data for the number of PwH who had been excluded or withdrew

from gene therapy clinical studies, a pragmatic decision was made to

discontinue recruitment.

Five participants had haemophilia A and one haemophilia B. Four

were on prophylaxis with a standard half-life product and two with an

extendedhalf-life product. Themeanageof participantswas40.5 years

(range 25–63 years). Demographic data are provided in Table 1; no

demographic data for family members have been reported though rel-

evant comments have been included. Four participants were excluded

from a gene therapy study after consenting but before transfection:

one failed screening due to a transient FVIII inhibitor history in child-

hood (unknown to the team prior to his consenting visit), one due to

liver enzyme abnormalities, and two because they had AAV inhibitory

antibodies. Two withdrew after consenting but before transfection:

one was concerned about the durability of the treatment and follow-

up sampling requirements; one withdrew over concerns about the
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TABLE 1 Biographical information.

Participants with haemophilia

Subject number Age range Ethnicity Haemophilia type Treatment Reason for withdrawal

Exi101 20-29 White British Haemophilia A EHL Liver enzymes out of range

Exi102 30-39 White British Haemophilia A SHL Previous transient FVIII inhibitor

Exi103 20-29 White British Haemophilia A EHL Personal choice

Exi104 40-49 White British Haemophilia A SHL Personal choice

Exi105 40-49 White British Haemophilia B SHL AAV antibody positive

Exi106 60-69 White African Haemophilia A SHL AAV antibody positive

Familymembers

Subject Number Age Range Ethncity Sex

ExiF101 20-29 White British Female

ExiF102 60-69 White African Female

variability of factor expression and the unquantifiable risk of cancer.

Both were also concerned about the time commitment requirements

of the follow-up processes.

Two major themes emerged during the interviews: Expectation and

Loss.

3.1 Expectation

Each of the participants had clear reasons for wanting to participate

in a gene therapy clinical trial and clear expectations about what they

wanted from it. Two participants wanted to be able to do things that

others take for granted.

‘Part of the reason that gene therapy sounded so appealing

is that it would mean I would be able to maybe go abroad

without having to take loads of stuff with me’

[Exi103]

‘Not be reliant on having to treat myself with prophylaxis,

not being reliant on the treatment in order to governmy life,

and to be able to be normal, and to be able to do things that

other people do.’

[Exi106]

For two participants, the notion of gene therapy as a cure for their

haemophilia was a strongmotivating factor.

Investigator: ‘You mentioned earlier the “C” word, the

“cure” word. Did you think of gene therapy as a cure?’

PwH: ‘Yes.’ Investigator: ‘So, you’d thought of it as this was

going to give you normal levels for the rest of your life.’

PwH: ‘That’s right, yes.’

[Exi101]

Two participants reported altruistic reasons for wanting to take

part in a gene therapy study, thinking of future generations and family

members rather than themselves.

‘I wanted to go for that trial for all the reasons I said

before and tobeable to lookmydaughter in theeye, and

to be able to lookmygrandkids in the eye, and to say, “So

that youcouldhaveabetter treatment I’ve trialled it. I’m

one of these pioneers. . . ”’

[Exi105]

None of the family members interviewed spoke of specific expec-

tations for gene therapy; they spoke more of affirming their partners’

decision and supporting them through the process. One spoke of

putting her desire to have children on hold to enable her partner to

have gene therapy. Although disappointed for him, not having gene

therapymeant that they could now focus on this:

‘I sort of thought to myself, maybe selfishly, I thought, “Well,

actually, maybe this clears the way for us to now start our

family,” and I thought, “Well, one door closes, another door

opens,” sort of thing, and that’s what was meant to be,

really.’

[ExiF101]

3.2 Loss

Participants expressed various feelings associated with grief and loss,

including denial, anger, bargaining, depression and acceptance.29

∙ Denial

One participant and his partner described a feeling of having had

‘the rug pulled out from underneath’ and feeling like their hopes had

been taken away [Exi106; ExiF102]. One participant described how,
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following his exclusion, he began to stop ‘expecting the new good thing,

better treatment or whatever’ [Exi102]. Another spoke of going through

a period of denial of his condition, to the point of not adhering to his

treatment:

‘I had a few weeks of me absolutely loathing the whole idea

of haemophilia and anything to do with it.’

[Exi101]

The wider family were reported as having experienced similar emo-

tions. One participant’s wife described her parents’ upset, saying her

motherwas ‘heartbroken’ [ExiF101]. Another participant said thatwhile

it was ‘a downer’ [Exi05] he feels it was worse for his parents than for

him.

∙ Anger

All four participants who had been excluded from studies talked of

being angry after being informed. One described it as ‘a kick in the teeth’

[Exi101].

This angerwas not always directed at the haemophilia care teams or

research teams:

‘I was a bit angry at myself for allowing myself to think that

that would be it [a cure]. Having that hope and having it

taken away is horrible.’

[Exi102]

Family members also experienced anger, one spouse describing her

husband’s exclusion as ‘galling’ [ExiF101].

∙ Depression

One participant described how, despite being pragmatic at first, he

went through a period of depression following his exclusion from a

study.

‘I remember beingOK about it. For some reason, in the room

I was just like, “Oh that’s rubbish” and just sort of. . .But as

soon as I left the centre, I honestly had a bit of an emotional

breakdown, basically. I was devastated.’

[Exi102]

One described a period in which he stopped taking his prophylaxis.

‘There were a few weeks where I just didn’t even take an

injection afterwards, until the point where my ankle pain

started and I kind of had to go back to it.’

[Exi101]

His spouse spoke of being uncertain of how to help him and her

concern that he was doing himself significant harm.

‘I know that if I had medication that I’m supposed to be tak-

ing every day, if I stop taking it that would be it. So, I was a

bit panicked. I remember feeling quite panicked. And it was

just. . . it was quite sort of dark times.’

[ExiF101]

∙ Bargaining

Two participants rationalised their decision not to have gene ther-

apy in light of questions about the technology, its safety and their

current situations.

‘The main thing that kind of stuck with me was the cancer

risk. And that’s. . . that’s probably one of the main reasons I

decided against it because I feel I can go on injecting myself

twice a week. It takes 10, 15 minutes out of my week for

both injections and I continue to lead a normal life.’

[Exi104]

Having initially been excluded from a trial due to having antibodies

to the viral vector, Exi105 turned down an opportunity to take part in

a subsequent phase of the same trial that allowed PwHwith antibodies

below a certain level to participate.

‘If it wasn’t for Covid, I would have done it this time around,

hands down, without hesitation. But because of Covid, I

can’t reconcile it.’

[Exi105]

∙ Acceptance

All participants spokeof having to accept the inevitability and reality

of exclusion or withdrawal from gene therapy.

‘Everything happens for a reason, and I just had to say,

“Okay, that hasn’t happened, but life does go on. You’ve lived

with this for years of your life anyway, so what’s changed?”’

[Exi101]

This included acceptance of the ‘experimental’ nature of the studies

they had hoped to participate in.

‘For me, it was always, “Well, there’s no guarantees.” There’s

no guarantees with science.’

[Exi105]

‘In hindsight I’m glad I sort of. . . I stepped in when I did.

Because it’s a trial and they’re trying to gauge what works

andwhat doesn’t work, and that’s why you’re part of a trial.’

[Exi106]

However, for five participants, the process ofmoving on– and there-

fore dealing with their sense of loss – involved re-evaluating their lives
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FLETCHER ET AL. 5

and resetting personal goals. Acceptance for two participants (Exi102,

Exi105), involved the belief that, if the technology changes, it may be

possible for them to have a different formof gene therapy in the future.

Consideration of other novel treatments or the possibility of accessing

a new replacement factor was key for two participants.

‘There’s an ‘Elocta-Plus’ coming out and potentially I’ll go

down to doing my treatment once a week.’

[Exi104]

Further supporting comments for all themes, with associated codes,

can be found in Table 2.

4 DISCUSSION

Discussions about the effect of participant withdrawal and exclu-

sion in clinical trials have tended to focus primarily on the loss

of reliable data, under-representation of minority groups and poor

generalisability.30,31 These are known and well-understood problems.

What is less well understood is the effect that withdrawal and/or

exclusion has had on trial participants. This issue has been studied in

palliative care andmalignant haematology, highlighting concerns about

goals of care, emotional coping, andprofessional trust and support.32,33

It has not been studied to any degree in haemophilia care, possibly

because a ‘curative’ treatment for haemophilia has not previously been

available. In treatment areas where it has been discussed, the family

voice has rarely, if ever, been heard. Consequently, the potential impact

of withdrawal and exclusion on PwH and what support they and their

families might require is not understood.

Studies show that important considerations for PwHwhen thinking

about whether they wish to have gene therapy include the possibility

that itmay change theway they understand their haemophilia and how

they see themselves as individuals with haemophilia.21,22 Four partic-

ipants in this sub-study mentioned a desire to be ‘normal’, to be able

to do the things everyone else can, among the reasons they wanted to

have gene therapy. This raises the issue of PwH entering gene therapy

with high and possibly unrealistic expectations around the difference

it will bring to their lives, including normalisation, reduction in disease

burden, and even a cure.22,25 The presence of associated comorbidi-

ties and variances in treatment effect are among the reasonswhy these

expectations may not be fully realised.25,34

Thediscussion as towhether gene therapy in its current form is truly

curative is disputable. Studies have demonstrated both variability in

overall levels of expression and a gradual decline in expression over

time.35,35 While FIX expression following haemophilia B gene ther-

apy seems to be more stable and durable than FVIII with haemophilia

A,13,36,37 it remains too early to tell whether these results will bemain-

tained over a longer timeframe. Despite this, gene therapy is being

seen as a curative treatment among the patient community and general

public,38,39 and two participants in this sub-study spoke of gene ther-

apy being a cure. As such, the implications and expectations for PwH

considering gene therapy may be higher than for other currently avail-

able treatmentmodalities.Managing expectations is therefore key and

should form part of a broader education around known and unknown

possibilities.

There is increasing recognition of the potential need for psycho-

logical support for people who have undergone gene therapy as more

becomes known about its impact.40,41 However, little, if any, thought

has been given to the support that individuals who are unable to have

gene therapy may need. In this sub-study, all participants experienced

feelings of expectation, loss and grief to varying degrees. Although

more pronounced in participants who had been excluded from studies,

these feelings were also demonstrated by those who withdrew from a

study before transfection. In many ways, this should come as little sur-

prise. Thepotential need for some level of psychological support should

have been foreseen and offered as part of the clinical trials.

One of the factors associated with the loss caused by withdrawal

or exclusion from a gene therapy trial is the suddenness of the event.

ManyPwHonly find out they are ineligible after they have decided that

it is something they wish to undertake and have had their expectations

raised. The provision of regular AAV antibody testing, in advance of

when the individual wants to have gene therapy, can help mitigate this

and facilitate ongoingdiscussion andeducation aroundgene therapy as

a potential treatment option.42

The need for ongoing AAV testing, psychosocial support and edu-

cation will have significant implications for the provision of care when

gene therapy becomes a standard of treatment. All proposed modal-

ities, including the hub-and-spoke model favoured by the European

Haemophilia Consortium and European Association of Haemophilia

and Allied Disorders,40,41 refer to the provision of support for PwH

who have received gene therapy. They do not discuss the implications

for PwH who may be unable to have gene therapy, and the impact

of withdrawal or exclusion from gene therapy on partners, spouses

and the wider family. These impacts need to be acknowledged and

considered in any proposedmodel of caremoving forward.

4.1 Strengths and limitations

Although our study includes only a small number of participants, it is

likely to represent a significant proportion of the PwHwhowere either

excluded or withdrew from gene therapy clinical studies in the UK.

Figures on those excluded or withdrawn have not been routinely pub-

lished, despite being a standard reporting requirement.45 One of the

few groups to publish data report a 28% withdrawal/exclusion rate.46

If this is consistent across all gene therapy studies and territories, the

withdrawal/exclusion rate in the UK would be nine (28% of 32 known

to have received gene therapy), though the true figuremay be higher.

Despite this, the small sample size makes it difficult to infer that

the results seen here are applicable beyond the UK. Further qual-

itative studies should be undertaken to ascertain whether similar

concerns are evident in other territories, including lower and middle-

income countries. Through understanding these issues more fully,
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6 FLETCHER ET AL.

TABLE 2 Supporting quotes.

Theme

Participant

number Quote Code

Expectations Exi101 But I’mmore than happy to be a guineapig to find out if it will work for my little brother Altruism

And I thought if we canmake sure it works, we can get him on it andmake his life way better, if you

knowwhat I mean

Exi106 To be able to be normal, and to be able to do things that other people do Normality

Exi102 I would just be normal, if you like. And that was great. That was sort of the goal of it all, to mymind

anyway, in terms of haemophilia, was to get to a point where it’s not even a thing anymore

Exi103 Inmy case, it’s just much less stressful not having to worry about whether I can find a vein or not,

and also because I’m now doing 26 injections a year rather than about 180

Reduction in

burden

I was just like, “Please say it’s gene therapy, because if it is then I’m in.” Shewas explaining it and I just

thought, “Yes.Why not?” Because these injections are a bit of a pain. It was, “Yes, I want to do this.”

At that point, factor VIII injections had been such a toll and super-stressful and not goodmentally

either. It was just like if there was anything I could do to stop taking injections, I’ll take it. I was in

pretty much straight away

Loss Exi101 But like I said, there was that kind of. . . you know, “I’ve done all this, I’ve done all these different

checkpoints.”

Denial

ExiF101 It was, it was gutting, wasn’t it. It was, really.

It was quite sort of dark times. I just remember that sort of hue of depression over [him] and [he] just

couldn’t shake it. Yes, it was quite. . . it was quite sad to see him go through it

Your dadwas really gutted for youwhen it didn’t happen, and hewas really supportive

Well, I just found it a bit. . . to me, him not even taking his medicationwas a bit scary

Exi102 I think it was just like there never was that possibility there because I had the inhibitor. It wasn’t like

that just then I was being told no; I actually didn’t have a chance to have it at that point. So, to be

upset, if you like, was understandable

Anger

I think it was just that I’d allowedmyself to think that that was it in terms of the haemophilia. And

then, to have that gonewas. . .

Exi106 It disappointedme. It disappointedmy parents more. It disappointedmywife

Exi101 Yes, it was just the pain, the swelling, you know. I knew I was doingmyself more harm. You know,

self-harm isn’t good, and not taking the injection is self-harm, in a sense. And I had a lot of support

frommywife and I think that helped as well, so. . .

Depression

Exi102 It was just an unfortunatemisunderstanding rather than anything else, I guess. But no, I was proper

devastated after that.

Exi101 And alsomywife is about to go for IVF in the next fewweeks at Oxford Acceptance

But it’s great that, you know, she starts her treatment in a fewweeks’ time, and it’s finally, hopefully

happening, in a sense

Exi102 Yes, that’s exactly it. It comes at you in waves, doesn’t it, where you’re just sort of. . . you come to

termswith it and you think you are, and then no, you’re not. I don’t know. A goodwhile

Only a fewmonths after that I remember starting reading stuff about Hemlibra, and then obviously

they’ve got the extended half-life products now

Yes, I think that’s. . . yes, you’re right. It wasmore upset at me being upset, if that makes sense. She

knew howmuch it meant tome, but also that. . . She’s verymuch the voice of reason, in that, like I

say, it wasn’t that I could have had it and then I didn’t; it was that I never actually could have done

at the point, how it was, so to sort of come to termswith that

Well, it’s more like I would be just sort of a bit more wary about allowingmyself that sort of. . . you

know, to not be. . . not congratulatingmyself before I’ve crossed the finish line. Do you knowwhat

I mean? Just like it’s donewhen it’s done, but not to have toomuch hope riding on it until it is

actually done and it is actually a thing

Exi105 Myworld wasn’t rocked. I was like, “[sighs frustratedly] At least I’ve tried. At least I went for it. And

theremay be something else coming through the pipeline.”

Exi106 I’m a little past it now and it would have been really nice to have it earlier, but I’ve still got. . . you

know, I’m still relatively unscathed compared to some other people. And I want it to keep that way
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FLETCHER ET AL. 7

pharmaceutical and biotechnology companies will be able to better

identify the support required in gene therapy trials going forward,

especially as those for other haematological conditions such as von

Willebrand’s disease become available.47

5 CONCLUSION

Despite its small sample size, this is the first study of its kind to explore

the experience of PwH who have either withdrawn or been excluded

from a gene therapy clinical trial. It shows that PwH entering into gene

therapy have many expectations about the difference it will make to

their lives, some of which may never be fully realised even if they are

able to have it. For those who have either withdrawn or been excluded

from trials, these expectations become unobtainable inmanyways and

are associated with a degree of loss. The sense of loss expressed by

participants in this sub-study indicates that supportive measures need

to be put in place and available before, during and after trial involve-

ment, and similarly in models of care once gene therapy is more widely

available, for both the individual and their family.
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Shared decision-making (SDM) is an important 

part of patient-centred care in which healthcare 

professionals (HCPs) and patients/caregivers jointly 

reach care decisions through a two-way exchange 

and synthesis of information based on clinical 

evidence and patient preference. SDM was described 

in haemophilia care in 2014 as two-sided intervention 

to aid patient decision-making. However, as the 

range of haemophilia treatments has expanded, 

identifying the optimal haemophilia treatment for 

an individual has become more complex. This is 

particularly so in the case of gene therapy, a one-

time-only, irreversible treatment. In this context, it 

is vital that people with haemophilia (PwH) and their 

families continue to be involved in care decisions in 

an informed and interactive way. For gene therapy, 

this must include being well informed about the 

gene therapy process, enabling the patient to engage 

in fully informed SDM and consent, and ensuring 

that issues around long-term durability, potential 

side effects, the need for long-term follow-up are 

understood with a recognition that the ‘unknown 

unknowns’ are also unknown to HCPs. Both HCPs 

and patient organisations have a key role to play in 

providing PwH with access to relevant information 

and education, tailored to individual needs and free 

of jargon. Considerable education and support are 

required before PwH can make a truly informed 

decision about having gene therapy. Use of structured 

SDM tools such as the SHARE approach can help to 

support this. There is a need for SDM educational 

tools that include written/visual information and the 

use of standardised checklists may be helpful for 

both PwH and HCPs. The most important part of this 

process is that PwH want to undergo gene therapy 

– and this is only an option if they are fully educated 

and informed by fully educated and informed 

healthcare teams. 

Keywords: Shared decision-making, Haemophilia, 

Gene therapy, Patient education, Informed consent
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Education and support during the shared decision-making 
process is key to ensuring that people with haemophilia are able 
to make informed therapeutic choices as gene therapy becomes 
more widely available as a treatment option
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S
hared decision-making (SDM) is a process by 

which healthcare professionals (HCPs) and 

patients or their caregivers jointly reach a 

decision about care, described in haemophilia 

care by Athale et al. in 2014 as a two-sided intervention 

including tools to aid patient decision-making [1]. As 

such, it forms a core part of patient-centred care [2]. 

Approaches to SDM vary according to its context, 

including both generic models and models developed 

for specific healthcare settings [3,4]. However, in all 

contexts, it is based on a two-way exchange and 

synthesis of information between HCP and patient, 

recognising the combined value of the medical 

knowledge of the HCP and the experiential knowledge 

of the patient [3,5]. The exchange should encompass 

clinical evidence and individual patient/caregiver 

preferences, beliefs and values, and must include 

consideration of the risks, benefits and possible 

consequences of different treatment options [2]. The 

patient/caregiver must understand these and the range 

of therapeutic options available to them; the HCP must 

be equipped to provide information to the patient/

caregiver to support their understanding. While SDM is 

widely recommended in healthcare policy, the extent to 

which it is truly practised is unclear [6,7].

WHY IS SHARED DECISION-MAKING IMPORTANT IN 

HAEMOPHILIA CARE?

For many years, the choices for healthcare providers 

around haemophilia treatment options have been 

relatively simple: treatment on-demand to replace 

the missing coagulation factor when bleeds occur or, 

for people with severe haemophilia who bleed more 

frequently, initiating prophylaxis where sufficient factor 

concentrates are available [8]. The choice of treatment 

product, until recently, was limited to plasma-derived 

or recombinant products. Reducing the number of 

bleeds experienced was the greatest priority for people 

with haemophilia (PwH) [9], although the frequency of 

infusions under a prophylactic regimen led to greater 

treatment burden. Over time, the introduction of 

personalised prophylaxis, the modification of coagulation 

factor molecules to facilitate longer-acting treatments, 

and the development of non-factor replacement 

therapies have contributed to reducing this burden [10,11]. 

As contemporary haemophilia care has moved 

from factor replacement to novel therapies [12] and 

gene therapy [13], identifying the optimal haemophilia 

treatment for an individual is now a ‘difficult and 

multifaceted process’ [14]. It is therefore important that 

PwH and their families are involved in decisions around 

their care in an ‘informed and interactive way’. Ensuring 

that bleed protection continues is essential but must 

be considered alongside the hopes and expectations 

of PwH with regard to new treatments. Healthcare 

providers must also recognise that, as patients with 

a long-term condition, PwH have acquired expertise 

through their own lived experiences and may have 

differing opinions about treatment from those of their 

healthcare providers [15]. 

SHARED DECISION-MAKING AND GENE THERAPY 

FOR HAEMOPHILIA 

Gene therapy is a new therapeutic option that may 

become part of routine clinical care for haemophilia. 

The nature of haemophilia gene therapy necessitates 

a commitment to a long-term treatment journey on 

the part of the patient, as once the vector is infused, it 

cannot be removed. It is a one-time only, irreversible 

treatment. In this context, SDM becomes both more 

complex and more necessary. 

PwH need to be well informed about the process 

of gene therapy and must be enabled to engage in 

fully informed decision-making and consent [16]. Issues 

around long-term durability of factor expression and 

potential side effects (which are not fully known) must 

be understood by PwH. It is not possible to predict 

outcomes for haemophilia gene therapy, and a good 

initial response does not preclude loss of expression 

leading to reduced factor expression or failure of gene 

therapy [17]. Data on longer-term outcomes remain 

unknown at present due to the limited long term follow 

up of PwH in gene therapy trials. The known side effects 

of gene therapy currently include infusion related 

reactions, liver function abnormality or toxicity, and side 

effects of corticosteroids or other immunosuppression [17]. 

There is a theoretical risk of integration of the vector 

into the host genome which may predispose to 

malignancy [18]. Currently immune response to the 

vector, inducing vector antibody formation, means 

that re-dosing with the same vector is not possible [17]. 

Potential recipients of gene therapy must understand 

the risks and the need for long-term (potentially life-

long) follow-up within their decision-making process. 

It is, therefore, imperative that the understanding and 

expectations of PwH are central to all discussions about 

gene therapy as a treatment option, including ‘unknown 

unknowns’ about long-term impact [19]. 

HCPs and patient organisations both have a role in 

guiding and supporting PwH through their decisions 

around gene therapy as a treatment option [20], enabling 

them to be a full partner in the decision-making 
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process [14,21]. This should include ensuring that they are 

empowered to choose not to have gene therapy at any 

time in their gene therapy journey prior to infusion [22]. 

There is an assumption that HCPs will be able to support 

non-biased shared decision making. Valentino et al. [23] 

recommend the provision of education and training 

around SDM for all those who ‘evaluate, administer 

and follow’ candidates who may receive haemophilia 

gene therapy. This is important in minimising potential 

therapeutic biases that could result in HCPs who do not 

perceive benefits of gene therapy swaying SDM and vice 

versa, and unconscious bias linked with the ethnicity, 

culture or educational level of individual PwH [2]. 

Patient preferences must be understood in order 

to ensure decision-making that supports the individual 

situations of PwH. Within this, it is important to 

understand the cognitive biases that the patient may 

also bring to the SDM process [24]. Attentional bias, for 

example, may lead to a selective focus on the benefits 

of gene therapy versus the risks or vice versa [22]. Social 

biases may include the influence of family members 

who have different treatment preferences; and as 

gene therapy is a new mode of treatment, familial and 

community links with the contaminated blood scandal 

may raise concerns [22,25]. Information or misinformation 

about gene therapy in the public domain is another 

potential social bias. Self-perception bias linked with 

an individual’s view of themselves as a person with 

haemophilia may also be a factor [22]. SDM provides 

a framework for discussing patient preferences and 

values in the context of available evidence [26].

HOW DO WE ENSURE SHARED DECISION-MAKING IS 

A REALITY?

For PwH to be fully involved in SDM in relation to 

gene therapy, they must have access to clear, relevant 

information and education. This should be based on 

tailored communication to ensure that those with ‘low 

levels of health literacy or socioeconomic disadvantage’ 

are not excluded [16,20]. 

Hermans et al. [14] describe patient involvement and 

education as two key principles in SDM. This includes 

a focus on ‘what really matters to patients and families 

in terms of treatment priorities, expectations and 

ambitions’, and the use of ‘jargon-free terminology’. All 

members of the healthcare team should be educated 

about new treatment options in order to be able to 

support PwH through the SDM process. 

Supporting PwH in decision-making around gene 

therapy as a treatment option is a process (or journey) 

that may take a considerable amount of time from 

first discussion to dosing [21]. Wang et al. describe five 

pillars of the decision-making journey: ‘pre-gene 

therapy information seeking’, ‘pre-gene therapy 

decision-making’, ‘treatment initiation’, short-term 

post-gene therapy follow-up (≤ 1 year)’, long-term 

post-gene therapy follow-up (> 1 year)’ [19]. All of these 

elements must be considered when embarking on SDM 

discussions around haemophilia gene therapy and the 

process must not be rushed. Gene therapy is a complex 

treatment that, due to its nature, involves a complex 

and multifaceted decision-making journey that will 

be different for each individual (Figure 1). PwH will 

therefore require considerable education and support 

before they are able to make a truly informed decision. 

The use of SDM structured tools to support patient 

decision-making is recommended as good practice [6]. 

The SHARE approach, designed by the US Agency for 

Healthcare Research and Quality, is commonly cited 

as an appropriate model in the context of haemophilia 

gene therapy [2,20,21]. This five-stage process is based on 

‘Seeking patients’ participation, Helping patients explore 

and compare management options, Assessing patients’ 

values and preferences, Reaching a decision with 

patients, and Evaluating the patient’s decision’ [27]. While 

this model provides an important point of reference for 

the role and responsibilities of HCPs in SDM, it assumes 

that interaction is led by the HCP rather than the 

patient. However, the discussions that occur as part of 

the SDM process do not necessarily have to begin with 

HCPs. PwH may seek to initiate conversations around 

gene therapy, including SDM, and it is important that 

HCPs foster an environment in which this can happen. 

In either case, PwH must also be aware of their role 

in the SDM process, including education (supported 

by the HCP), careful consideration of benefits and 

risks, and open communication with the HCP around 

treatment goals and preferences [28].

There is a need for SDM educational tools that 

include written/visual information about the benefits 

and risks of gene therapy treatment, expectations 

and realities, and the need for long-term monitoring 

and follow-up [14,16,21]. Standardised checklists may be 

helpful for both PwH and HCPs, within and outside 

of the clinical setting. Having a point of reference 

of this kind can help to ensure that all elements that 

need to be discussed in clinic are discussed [18]. In the 

US, Limjoco and Thornburg have consulted people 

with haemophilia A and HCPs on the development of 

an SDM tool or tools for gene therapy, incorporating 

a checklist and taking both perspectives into 

account [29,30]. PwH felt that having access to an SDM 
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Figure 1. The patient decision-making journey in the current treatment landscape (cf. Wang et al., 2022) [19]
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tool laying out the pros and cons of gene therapy 

would support their decision-making outside of 

clinic through enabling further review and discussion 

with their families. The proposed checklist included 

education about gene therapy, risks, comparison 

with other treatments, follow up, impact on mental 

health and quality of life [29]. A tool aimed at facilitating 

HCP discussion has been developed, which can be 

used during patient discussions on gene therapy in 

combination with the SDM tool developed by the World 

Federation of Hemophilia (WFH) [27,30,31]. The WFH SDM 

tool is designed to assist with treatment selection and 

includes a significant number of downloadable patient 

education materials comparing currently available 

treatments alongside gene therapy [31]. It describes the 

SDM journey of reflecting on current personal goals 

and available treatments, considering future options 

and confirming a decision about treatment. As this 

tool will be widely accessible, it has the potential to 

support both HCP and PwH through the decision-

making process. Going forward, the role and value of 

tools such as these should continue to be assessed 

from the perspectives of both PwH and healthcare 

providers [16,20].

For some PwH, SDM may be a new concept. They 

may have had little engagement in decision-making 

about their treatment previously and may perceive SDM 

as an intimidating prospect [2]. Patient organisations 

can play a valuable role in respect of both explaining 

new treatment paradigms such as gene therapy and 

supporting PwH in SDM [20]. This may include, for 

example, providing educational materials that support 

health literacy [16] and peer support groups to facilitate 

discussion about the process of gene therapy [21]. 

Support should be available for PwH for whom gene 

therapy proves not to be an accessible treatment 

option [32], and for PwH who would like to have gene 

therapy but whose choice is not supported by their 

healthcare provider or organisational policies. 

CONCLUSION

SDM is an important aspect of haemophilia care and 

is a necessity as gene therapy becomes a more widely 

available treatment option. With haemophilia gene 

therapy, healthcare professionals are asking PwH to 

make decisions about a treatment that may not work 

as well as they had hoped, that can currently only 

be undertaken once, and for which we cannot offer 

long-term safety guarantees. It is therefore essential 

that they are equipped with the knowledge, skills and 

confidence to support SDM. Recent recommendations 

from the UK National Institute for Health and Care 

Excellence (NICE) for research around measuring the 

effectiveness and sustained implementation of SDM 

in the clinical setting [6] should be considered in the 

context of haemophilia treatment choices and SDM for 

haemophilia gene therapy. 

Education and support of PwH during the SDM 

process using currently available and developing 

SDM tools [27,30,31] are paramount to ensure fully 

informed individual decision-making and consent. The 

development of tools to ensure equitable access to 

education and information about haemophilia gene 

therapy and the patient journey are now starting to be 

developed. Patient organisations are key in supporting 

their members to make appropriate decisions about 

gene therapy, as well as campaigning for access and 

funding as these treatments become clinically available. 

The most important part of this process is that PwH 

want to undergo gene therapy – and this is only an 

option if they are fully educated and informed by fully 

educated and informed healthcare teams. 
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Abstract 

Background  Gene therapy has the potential to offer people with haemophilia (PwH) a life free from bleeding 
and the burden posed by current treatment regimens. To date, gene therapy has only been available in clinical trial 
settings, to PwH without pre-existing or historical factor inhibitors, significant concomitant liver damage or pre-
existing neutralising antibodies to the adeno-associated viruses used to deliver the therapy. Thus, most PwH treated 
at centres not currently involved in gene therapy trials, either as a referral/follow-up centre or as a dosing centre, have 
been unable to access the therapy. This Exigency sub-study aims to gain a greater understanding of the opinions 
of PwH in the United Kingdom who have not had access to gene therapy: asking what they understand, what con-
cerns they have, and whether they perceive any barriers preventing their access to gene therapy.

Results  Twenty-three PwH were approached; 14 consented, and one withdrew prior to interview. The mean age 
of the participants was 35.7 years (range 25–74 years). Eleven had haemophilia A and two haemophilia B. Two were 
treated with standard half-life factor products, five with extended half-life products, five with a FVIII mimetic and one 
with a clinical trial product. One family member (a participant’s partner) was also interviewed. The participants 
identified four barriers to gene therapy: concerns about the process of gene therapy (Expectations), uncertainty 
about the results (outcomes), (Access) to treatment, and a lack of understanding about gene therapy (education).

Conclusions  This Exigency study subgroup sees gene therapy as a positive treatment development that promises 
an improved quality of life. For this participant group, four issues impact their decision to undergo gene therapy. If 
the promise of gene therapy is to be realised, these barriers need to be acknowledged and addressed by healthcare 
professionals, patient organisations, and gene therapy providers.

Keywords  Haemophilia, Gene therapy, Shared decision-making, Outcomes, Quality of life

Background
Gene therapy offers people with haemophilia (PwH) the 
potential of a life free from prophylactic factor replace-
ment therapy and spontaneous joint bleeding [1, 2]. The 

availability of gene therapy for haemophilia has, however, 
been constrained as it has only been available as part of 
a clinical trials programme. Restrictive inclusion and 
exclusion criteria including age (≥ 18  years), pre-exist-
ing or historical inhibitors, significant concomitant liver 
damage and pre-existing neutralising antibodies to the 
adeno-associated vector (AAV) used have also limited its 
availability [1, 3–5].

Two gene therapy products have now been granted 
marketing approval in Europe and the United States [6, 
7] with more expected in the next 12 months [8]. While it 

*Correspondence:
Simon Fletcher
sfletcher26@aol.com
1 Haemnet, London N15 3JR, UK
2 Oxford Haemophilia and Thrombosis Centre, Oxford University Hospitals 
NHS Foundation Trust, Oxford OX3 7LE, UK

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13023-024-03068-2&domain=pdf
http://orcid.org/0000-0001-9018-6176
http://orcid.org/0000-0002-2704-0606
http://orcid.org/0000-0002-9173-4100
http://orcid.org/0000-0003-2001-5958


Page 2 of 12Fletcher et al. Orphanet Journal of Rare Diseases           (2024) 19:59 

is likely that many of the restrictive inclusion and exclu-
sion criteria seen in the clinical trials will be maintained 
in the marketed product, a growing number of PwH will 
soon be able to access gene therapy. The hub and spoke 
model of care proposed by the European Haemophilia 
Consortium and the European Association of Haemo-
philia and Allied Disorders [9, 10], will mean that those 
centres not previously part of a trials programme will be 
able to access the specialist expertise necessary to facili-
tate access to gene therapy for the PwH in their care.

Qualitative studies have explored the impact of gene 
therapy on those who have had it [11–13] and those who 
were excluded from having it [14]. A number of studies 
have also examined what the wider haemophilia commu-
nity thinks of gene therapy and whether it is a treatment 
they would consider [15, 16]. This sub-study, part of the 
larger Exigency study [17], seeks to build on this body of 
knowledge by investigating perceptions of and concerns 
about gene therapy among PwH in the United Kingdom 
(UK) who have not yet been able to access it, and to iden-
tify the barriers to access they perceive if and when it 
becomes a standard of care (SoC) treatment option.

Results
We approached 23 PwH and consented 14. One with-
drew before interview. Recruitment was discontinued 
after 13 interviews (participant codes Exi201–Exi213) 
as we deemed data saturation had been achieved. The 
method described by Guest, Namey and Chen, was used 
to assess saturation [18]. Five data collection events were 
used to calculate the base size (105), with three data col-
lection events per run length of two interviews. A < 5% 
new information threshold was used for the level of satu-
ration confidence (see Table 1).

The mean age of participants was 35.7  years (range 
25–74  years). Eleven had haemophilia A; two had hae-
mophilia B. All participants were on prophylaxis, two on 
standard half-life (SHL) factor products, five on extended 
half-life (EHL) products, four on a FVIII mimetic and 
one on a clinical trial product. Demographic and treat-
ment details for the participants are given in Table 2. 

All participants saw gene therapy as a positive develop-
ment and one that had the potential to improve the qual-
ity of life (QoL) of PwH,

’I think its advancement in treatment. It’s the next 
stage in treatment.’
[Exi204]
There’s people who’d benefit from that [gene therapy] 
to give them a better quality of life.
[Exi207]

There were, however, four key barriers which they sug-
gested might prevent them and others from having gene 
therapy:

•	 Expectations: concerns about the process of gene 
therapy

•	 Outcomes: uncertainty about the results
•	 Access to treatment
•	 Information: a lack of information about gene ther-

apy.

Expectations
Despite having a limited understanding of all the pro-
cesses involved in gene therapy, many participants were 
aware of some and had concerns about them. Ten were 
worried about possible side effects and associated conse-
quences of having gene therapy. Three participants knew 
of people who had had gene therapy and required ster-
oids to maintain factor expression. Their concerns cen-
tred on the side effects they had seen, including weight 
gain, insomnia and immunosuppression, a particular 
concern during the Covid-19 pandemic.

’I did some reading and then I also know just from 
social media what it was like to go through the pro-
cess, and I just thought the process looked awful, 
really, to be honest.’
[Exi205]
’And granted, the circumstances of [the individual] 
but also when he went on it he had to go on immu-

Table 1  Data saturation calculation

Interview Number 1 2 3 4 5 6 7 8 9 10 11 12 13

New themes per interview 22 19 23 18 23 14 12 9 8 5 2 3 1

# Base themes 105

New themes per run 26 17 7 4

% New terms 24.8% 16.2% 6.7% 3.8%
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nosuppressants, which at the time of Covid and all 
that stuff it… Covid in itself was just another big 
issue.’
[Exi212]

Three participants were concerned about the level of 
commitment and engagement that gene therapy would 
involve. Two acknowledged that it had the potential 
to improve their overall QoL but believed it would also 
increase their treatment burden, particularly in the short 
term.

’The fact is I really enjoy the treatment I’m on. I 
chose this treatment because I can’t be bothered 
dealing with haemophilia – I want to just treat and 
forget. And obviously, that’s maybe one of the selling 
points of gene therapy, but not in its current forma-
tion when there’s so much baggage attached to it.’
[Exi202]
’I just can’t be bothered with the faff [inconvenience], 
to be honest.’
[Exi211]

Three participants thought that the commitment 
required for follow-up was manageable on a personal 
level, but two did not think their employers would be as 
accommodating, potentially impacting their ability to 
have gene therapy.

’For me, it would be fine. Whether my employer had 
the same sort of mindset.’
[Exi208]

Outcomes
Five participants expressed concerns about the outcomes 
of gene therapy, with two citing rumours that the factor 
levels achieved were not as good as they would wish:

’To be fair, if someone said to me, "Ok, we’ll go for 
gene therapy, your levels are going to be 60," I’d jump 
at it now. But the fact of, "Ok, we don’t know what’s 
going to happen and how you’re going to react to it," 
it’s too much of a risk for me at this moment in time.’
[Exi206]

Others had heard that the treatment was not as durable 
as they would hope. One reported he would sooner ’wait 
until there was more longevity data available’ [Exi208] 
before being ready to decide to have gene therapy.

Four participants stated that gene therapy would 
impact their independence and lead to an increased reli-
ance on their treatment centre:

’I knew exactly how to look after myself, for lack 
of a better term. It wasn’t the best treatment 
for me because I was treating daily. However, I 

knew exactly how to play it, and I knew if I did 
my injection in the morning I was covered. When 
I moved to [FVIII mimetic], I went from treating 
every day to once a week and then to fortnightly, 
and I’ll go away for a weekend or I’ll go and do 
something and I get paranoid that I’m not covered 
because I’m so used to having that injection and 
knowing that I’ve topped my levels up and I can go 
and do this thing. So, I think taking gene therapy 
and taking the injections entirely out of the equa-
tion might be a little bit too much.’
[Exi206]
’Right now, I think, my life is quite settled in the 
sense of I’m treating every fortnight, I’m doing it on 
my own, I don’t need to go to my treatment centre 
other than for my six-month check-up.’
[Exi212]

Three participants were concerned that rather than 
reduce their treatment burden, gene therapy would 
add an administrative burden to their lives they were 
unwilling to accept:

‘The biggest impact haemophilia has on me isn’t 
the bleeding, it’s not even the joint damage, it’s all 
the paperwork, it’s all the bureaucracy, the admin, 
managing hospital appointments, managing home 
deliveries that never quite go right. So, any more 
paperwork, like haemophilia admin […] I don’t see 
the need to take on any more bureaucracy. I don’t 
see what gene therapy is going to add to pay that 
value, pay that extra cost.’
[Exi202]
‘[There would be] a lack of independence because 
I’d have to ring my centre – “I’ve got a bleed. What 
do I do?” where I’ve spent so long being like, “I’ll do 
what I want. I’m going to do something stupid, so 
I’ll take an extra dose.”’
[Exi206]
’I think there’s going to be so much health surveil-
lance attached to it right now, compared to I do 
a subcut injection twice a month and have a five-
minute clinic conversation once every six months. 
Why would I trade that in?’
[Exi207]

One participant even stated the treatment he 
received, as someone with severe haemophilia, was bet-
ter than he would have after gene therapy as a person 
with mild haemophilia.

’I’m very much of the belief that because treat-
ment’s available to severe haemophiliacs I some-
times have a better quality of life than some 
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with  mild and moderate [Haemophilia]. So, 
I wouldn’t want to go through all that to then 
become essentially a mild haemophiliac, if you 
will, when mine is much more manageable because 
the treatment is there.’
[Exi206]

Access
Eleven participants had concerns about who would 
decide which PwH would be offered gene therapy and on 
what grounds any decision would be made.

None of the participants in this sub-study were treated 
at centres involved in gene therapy clinical trials and they 
had, therefore, been unable to access gene therapy. Two 
acknowledged that their centre was not large enough 
to have been involved in gene therapy studies; however, 
three believed their centre was large enough to have been 
involved but had actively decided not to participate in the 
gene therapy clinical trials. They also thought their cen-
tre would be unlikely to offer gene therapy if and when it 
becomes available as a SoC treatment option.

’I think [my centre] has made a decision that "We’re 
going to get all our patients we can onto [names 
product]".’
[Exi204]
’It’s almost like you are steered towards a particular 
treatment or a particular brand of treatment.’
[Exi203]

Three participants stated that their care team made 
treatment decisions in good faith, based on benefit to the 
individual; for example, because they ’last longer in your 
system, you’re getting fewer bleeds now’ [Exi203]. Three, 
however, said this was not always the case, and two said 
that despite having compelling reasons to switch treat-
ment, their care teams were not always willing or able to 
consider it.

’The treatment that I am on, I had to argue heav-
ily to get onto it. I’d spent a few years asking for an 
extended half-life, was getting told, "No, your cur-
rent treatment’s working for you." And it was work-
ing for me because I was fiddling the doses I was tak-
ing, and I told them that.’
[Exi206]

One described having never been aware that a choice 
was available, saying it had always been a case of,

’"this [treatment] is coming, we’re about to sign a 
contract, this is the plan." So, it’s more about, "This 
is the plan, this is what we’re going to do, and at 
some point you’ll move across to this."’
[Exi204]

Five were aware that, ultimately, cost drives treatment 
choice and availability of treatment.

’I know the NHS is always focused on this cost-price 
analysis about…you know, the utilitarian argument 
about how do we get the best gain with the smallest 
amount of money.’
[Exi205]

As a result, they felt that, in reality, they had little say 
over what treatments they could access. Most did not 
think the advent of gene therapy would change this due 
to its cost.

’Unfortunately, I personally believe it’s always going 
to come down to cost as number one. And I know 
that might make me come across a bit bitter, but I 
think it will always be cost one, patient two.’
[Exi208]
’From everything I’ve heard about gene therapy, it 
costs a lot of money.
[Exi205]

Two participants thought the cost of gene therapy 
would be so prohibitive that it would be better to direct 
research into treatments that have the greatest impact on 
the greatest number of people with haemophilia.

Information
Though all the participants had been aware of gene 
therapy for more than a decade, seven said they were 
concerned about the lack of easily accessible and under-
standable information. Although four had searched for 
information about gene therapy online, one said the 
propensity for ’misinformation on the internet’ [Emi210] 
made him reluctant to use it as a resource. Four partici-
pants stated that even when information was available, 
much of it was too complicated.

’I think if there’d have been more communication, 
different communication, more layman’s term com-
munication, that would have enabled haemophili-
acs to make a more informed choice on their treat-
ment, that would have been great.’
[Exi203]
’The language [is] still very medically orientated and 
not for the layman.’
[Exi207]

One participant said that some healthcare professionals 
(HCPs) were bad at explaining the therapy’s complexities 
in an easily digestible form.

’I ask a question…a 30-second question and get a 
25-minute answer. [my consultant] can be half an 
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hour, 40 minutes, 50 minutes, and by that time… 
What I would love is simple stuff. Simple, just easy 
for me to break down, easy for me to understand, 
easy for me to make a decision on.’
[Exi203]

Two participants thought there was a lack of informa-
tion simply because it was not known.

’I think they should be putting more information out, 
but I’d like to know if they actually have the infor-
mation themselves. That’s the thing I’m really curi-
ous about because I’m not so sure they do. I’m not 
sure they’ve potentially got this actual data to show 
us all yet.’
[Exi205]

Three participants said that clinicians at their centres 
did not have the time to provide information about gene 
therapy, meaning they lacked the knowledge needed to 
make any decision about gene therapy as a treatment 
option.

’I only have a five-minute conversation with my con-
sultant anyway, about every six months. He phones 
me up and says, "Are you doing all right?" and I say 
yes. He says, "Have you had any bleeds?" and I say 
no. And that’s it.’
[Exi201]
’I have briefly mentioned it over the phone and I 
don’t think it sits right with my consultant at that 
moment in time – but since then there’s been no dis-
cussions around it.’
[Exi208]

Further supporting quotes can be found in Table 3.

Discussion
All participants in this study saw gene therapy as a posi-
tive development in the treatment of haemophilia. How-
ever, they also expressed concerns that present barriers 
to gene therapy.

The most significant concern, related to the need for 
steroids following gene therapy and their potential side 
effects. Even though not all clinical trials necessitated 
the use of steroids [19, 20], there was a widespread per-
ception that, following gene therapy, there would be a 
need to take of steroids for prolonged periods. The level 
of concern expressed about the side effects, particularly 
immunosuppression, may always be a general concern 
but may also have been heightened during the Covid-19 
pandemic when the interviews were taking place. The 
concern may, therefore, decrease as the pandemic contin-
ues to wane. The prospect of further pandemics [21, 22] 
may, however, mean there will always be concern about 

immunosuppressive medication following gene therapy. 
Further research is needed to ascertain whether immu-
nosuppression will remain a necessary feature of gene 
therapy or whether alternative strategies can be used.

In common with other studies [3, 23, 24], many partici-
pants had concerns about the outcomes of gene therapy. 
However, rather than focusing on factor expression and 
durability, these related more to the need for an increased 
level of engagement with clinical services in the first 
6–12 months, and a perceived additional burden related 
to the treatment of bleeds.

The ability to treat bleeds quickly and effectively 
has been a key advantage of home treatment [25]. Par-
ticipants appeared to be concerned that treating bleeds 
after receiving gene therapy would involve contact with 
or a need to attend their haemophilia centre, which rep-
resented a ‘backwards step’, even if bleed frequency was 
reduced.

Many participants also felt their current treatments 
did not significantly impact their lives and were, there-
fore, reluctant to consider a change that might increase 
the frequency of interaction with their treatment cen-
tre, even if it was only in the short term. Consequently, 
some said they would be hesitant to pursue gene therapy 
as a treatment option. Similar concerns were expressed 
in other Exigency sub-studies [13, 16]. This may high-
light a genuine concern among PwH, but may also reflect 
another perceived barrier the participants discussed: a 
lack of accessible, patient-focused information.

A number of participants stated that the language 
used to discuss gene therapy was too complicated and 
not pitched at a level they could easily understand. As a 
result, some said they were unable to decide whether gene 
therapy would or would not be an appropriate treatment 
for them. There is, therefore, a need for gene therapy 
providers, haemophilia care teams and patient organisa-
tions to do more to enable all PwH to fully understand 
its nature and implications. This should include plain lan-
guage summaries, patient education leaflets, visual mate-
rials and engagement events, with consideration given to 
individual communication needs [26].

Recent discussion about gene therapy, education and 
decision-making has focused on shared decision-making 
(SDM). The concept of SDM was first described in the 
late 1980s as a reaction against the paternalistic nature 
of decision-making [27, 28], but it was first used in the 
context of haemophilia care in 2014 [29]. SDM is based 
on a two-way exchange of information between patients 
and HCPs [30–32], and seeks mutual understanding and 
agreement between the medical knowledge of HCPs and 
the beliefs, preferences, and experiences of patients/car-
egivers [33–35]. There is a concern, however, that SDM 
may retain features of the paternalistic decision-making 
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Table 3  Supporting quotes

Expectations

Exi202 Why would I trade [what I have] for having to hike up to London every week or something for bloods for six months?

Exi203 I think if it’s a cure… It doesn’t cure all the joint replacements, it doesn’t cure the arthritis, it doesn’t cure the hepatitis, it doesn’t cure 
the cirrhosis—it just solves a problem, which is bleeding. That’s what it does, it solves a problem. It means that you don’t bleed anymore. 
Does that mean that haemophilia is cured? It may do. I just don’t… The word doesn’t sit right with me for some reason

Exi205 And then also, just the process itself. I thought at the time… I mean, when I was doing some reading, I was still at Uni and I thought 
no way I’m doing anything like this at Uni, going in and out of that process

But just the process of going in and out of hospital multiple times… And then even when I went to [names hospital] last year and did 
some more reading about it at that stage, I thought it was going to get mentioned in some form of a conversation about what it 
is and the future, as it always does now. But I just thought I’m not so sure I want to make my immune system go to tatters when we’re 
part of a worldwide pandemic, and also, I’m not so sure this is the most responsible thing to be doing in an NHS Covid crisis, really

There’s not enough evidence, not enough data behind that, and not enough people really going through the process of it yet

Exi208 At the moment, it’s a little bit, I feel, like… not a waste of time, but I just feel like if you’re going through it you’ll put a lot of strain probably 
on your family as well as your work. I just feel that’s probably quite a massive reason why I wouldn’t feel comfortable going along with it

My lifestyle at the moment, it fits around my treatment process. So, I just kind of want to keep it as much as normal as I can

Exi211 They might be quite open to it, but I’ve only just started this job so… I’d have to… probably give it a while before I…

Exi212 Yes… I mean, thinking of where personally I am now with college and where I’ll be next year, if—if—I were to be, say, going on it 
next year, next year is one of the most important years for not only graduating college but then also setting up my professional life. So, 
that’s not something I’d really want to sabotage by going onto this, and then having the next X, Y, Z. The pay-off just wouldn’t be worth it 
when the medication that I’m on is allowing me to live the lifestyle that I currently am

Exi213 If we’re speaking exclusively on haemophilia, then I think it’s quite a gold mine because there’s just so many options out there. It’s better 
now to be growing up with haemophilia than it was ten years ago, and obviously ten years before that and so forth. Hopefully, children 
that are born with haemophilia A now, for example, they’re not going to have as much joint damage as I do

Outcomes

Exi201 It’s an interesting question, because certainly when they talked about [grandson] having gene therapy, his mother had said a flat 
no until another few years until they see if there are any side-effects that come out

Her reason is give it 20 years and see what happens. Because the last time we discussed it was in the very early days and she was saying 
we don’t know what the side-effects are, we don’t know what the long-term effects are, we don’t know how long the effects will last, we 
don’t know whether it will be worse after if they do come back

Exi202 Maybe in ten years when it is one and done, maybe that will be different

If my treatment wasn’t performing as well, maybe that would be a different question, a different equation almost

Exi203 If they turned around and said, ‘Right, gene therapy is for you for all these reasons,’ and I ask, ‘Well, what are the chances of it working? 
What are the chances of it failing? What’s the chance of me never needing to inject again?’ You know, the fact that I’m 57… ‘What’s 
the risk of bleeds?’ To me, all the answers there are all unknowns because it’s gene therapy, it’s new

I don’t think. I think, for me, it’s the way… I guess the way the language is all about curing haemophilia, and I find that a little bit uncom-
fortable in that haemophilia is therefore defined as this problem to be fixed, and therefore I am… there’s something wrong with me 
that needs to be corrected, rather than ‘Here’s some drugs that can allow you to live a flourishing life’

Exi205 For starters, everyone’s saying it could work, it might not work, so ok we’re in a 50/50 situation, flip of the coin anyway. And then 
it might work but you might only get to 12 percent. You might only get to 12% potentially, or you might be 95%. I mean, it really 
is a flip of the coin, and we don’t really know… And there’s no logical reason… there doesn’t seem to be a logical reason right now 
about where you sit

I think there are so many other things that could come first to make haemophilia better at a far more reasonable cost and would have 
a far more direct impact on 99 percent of people if we started doing it tomorrow morning

Exi206 The same with gene therapy. There’s a lot of talk of roughly eight years because that’s as much data as we have, and maybe levels 
dwindle. So, especially getting older, would I take that one jab for eight decent years and then go back to being a normal haemophiliac? 
Maybe. It’s difficult to quantify it and to make the decision based on that because… it does work for a lot of people… it’s just you don’t 
know… It’s like a lottery, though—you go into it and you don’t know what level you’re going to get

I think it’s the finality of gene therapy. Moving onto [Names FVIII Mimetic Product], if it doesn’t quite work for me—I know, and I’ve 
discussed it with my centre about switching to an extended half-life because that’s still an option. But if you go onto gene therapy and it 
doesn’t quite work, what situation are you left in?

Exi212 But then I also think… well, I also kind of like the security that I have with my medication, knowing that if I take my medication like I’m 
supposed to then nothing’s going to happen. Whereas with gene therapy I feel like there’s still a lot that’s kind of unknown

Access

Exi202 It’s not been mentioned to me. Again, I have struggles trying to get them to elaborate on basic things like what’s happened to those 
scans you did, no I don’t want to be changed from the current treatment I’m on. So, no—no discussions about gene therapy

I changed centre during Covid, so that’s been a huge barrier to just accessing a lot of things in general

Exi203 And I don’t know the politics behind the decision-making that different treatment centres have got. I don’t want to get involved in that, 
but I assume and I’m guessing that different treatment centres have got different views because of different levels of funding or whatever 
it might be
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Table 3  (continued)

But it is kind of ‘We think this is going to be good for you for these reasons,’ and I go, ‘Yes, if it stops me from bleeding then great, fantastic.’ 
I did push the [names treatment] one though. I did say, ‘I want to do this as soon as possible.’ So, that’s the only one time that I’ve gone 
in and said, ‘Can we stop faffing around with this once-every-two-days stuff? I want to change because I’m hearing great things.’ And they 
just said, ‘Yes, we’ll do it as soon you’re fit and ready.’ And we did and it’s been great

Exi204 So there is a financial part of it, but [my centre] is a big centre, similar to other areas, so I presume they have leverage in terms of how it 
would work… So, it’s just understanding how the decisions are made. But we’re not given a choice

I think the NHS has to ultimately derive the greatest value from the smallest amount of money

Exi206 There are still some times where we butt heads, which… rightly so, because they’ll say one thing and I will try and argue my point 
against it. But it’s a much more open conversation. I’m not being dictated to as to what I need to do. They will listen to me and offer their 
advice, so it’s much better

From everything I’ve heard about gene therapy, it costs a lot of money and it’s a bit of a 50/50 thing

Exi207 The centre I was at was not very helpful, would not refer me to the centre to get onto the trial—which at the time I was very annoyed 
about

Exi208 I don’t think I’d be one of the main patients to benefit from it in their eyes. So, when you look at the list of priorities—because it’s 
not going to go to everyone on that patient list—I wouldn’t be top of that list

Exi211 So, I didn’t even know it was a thing until I went on Facebook, to be honest. And then I spoke to a few more people around my age 
and they said they’re all on it, so I just wondered why I’ve not been offered it

Exi212 It was that they got a cheaper deal buying a bigger bunch of, say… I can’t remember what any of them are called, but they get a bigger 
deal for buying more of the same product, so they’ll buy that, put more patients out on it, because obviously it saves them more money 
at the end of the day. So, I understand that it’s not really a possibility to have “Oh, here’s all these different products for all these different 
patients who need what they need.” I understand the constraints on that

Exi213 At all the centres that I’ve been to it’s just not something that’s been brought up with me at all

Information

Exi201 I learnt about it when my daughter told me about it. I’ve always ignored my haemophilia, I’m not part of any real haemophilia group 
or…I’m not a member of the Haemophilia Society and I don’t read things about it. And I don’t have any things that come into my inbox 
about it. It’s just one of those things I’ve tried to… well, I just have ignored. So, I heard about it when [she] told me about it

Not that I’m aware of it. Mind you, I only have a five-minute conversation with my guy anyway, about every six months. He phones me 
up and says, “Are you doing all right?” and I say yes. He says, “Have you had any bleeds?” and I say no. And that’s it

Exi203 I think what has always frustrated me a little bit is there’s no sort of education about the different treatments in layman’s terms. I’m head-
lines and not detail, just like a lot of other people—I do the headline and the detail I expect layman’s terms information

Exi205 I think they should be putting more information out, but I’d like to know if they actually have the information themselves. That’s the thing 
I’m really curious about because I’m not so sure they do. I think that’s why they might all be… none of them are putting information 
out because I’m not sure they’ve potentially got this actual data to show us all yet

And doing some reading about it… The thing I’ve found with reading about it is… like I said, being a person who’s focused by data, there 
just never was anywhere that told me the exact… not an exact number, but ranges were very coy and ranges were too big that I don’t 
want to get involved in that

Exi207 I don’t think so. I’d have to go search it and do a bit of a… like, you’d have to do a dive in the studies because it’s still in trial period, 
so the information’s not that easy to ask, like at the snap of your fingers

So, my first consultation there took about three and a half hours because we literally sat there and went through everything. There are 
still some times where we butt heads, which… rightly so, because they’ll say one thing and I will try and argue my point against it. But it’s 
a much more open conversation

Exi208 But I think the thing for me is… I think I’d want to just see a bit more of the longevity results. And I think if I was to ever make the move… 
I think this time last year I was a definite no, but I think the idea around it is actually… I think it is going to probably be the future. So, 
for me, I’d probably actually want to speak to someone –when I say ‘someone’ I mean not my direct team but maybe someone who’s 
gone through the process, as such—first. But short term, the next 12 to 24 months, I probably would still be a no if it was offered

Yes. I mean, I’m sure there is a vast amount of evidence and results out there. But the next step is probably accessing it and how easy 
it is to access it. I’d like to think I’m at a reasonable level, where I can go out and find that sort of stuff. But other than the AGM for The 
Haemophilia Society, I have found it quite hard to kind of find information, or up-to-date information anyway

Exi209 So, I think it’s a mixture of there is the info out there, but you’ve got to look for it, it’s not fed to you on a plate, and also hearing experi-
ences from people who have actually been through it. I think if you’re not proactive to find someone like that then there’s not enough 
information

Exi211 I feel like there’s still not enough to go on here—which is fine, because it’s still new, they still don’t have as big a pool of people that are 
on it to say, “Here’s what our research shows”

Getting the consultants to speak about it a bit more, really. [My consultant] doesn’t actually really tell me about anything that’s new. The 
nurse tries to but the consultant obviously leads the consultation, so…
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process it initially sought to resolve, including limiting 
the number of available options, framing and nudging 
[36–38], many of which seem to have been experienced 
by many participants in the study. Despite these con-
cerns, the core concepts of SDM—active dialogue, 
mutual understanding and agreement—must remain 
central to the educational process to enable PwH to 
choose the most appropriate treatment option for them 
at any given time, whether gene therapy or another of the 
available therapies [39].

SDM to support access to haemophilia gene therapy, 
however, may be impacted by another concern raised 
by the participants: cost. Aware that treatment for hae-
mophilia is expensive, and that their access to treatment 
has always been limited by its cost, many participants 
were anxious that haemophilia gene therapy may be yet 
more expensive. They were concerned that gene therapy 
might not be considered cost-effective and that, as a 
result, its availability would be limited or even prohib-
ited, as has been seen in other conditions [40]. Indeed, 
at the time of writing, draft guidance from the National 
Institute for Health and Care Excellence (NICE) has not 
recommended the first gene therapy product as a treat-
ment option in the UK [41]. It may be that until more 
long-term data regarding expression, durability, and 
efficacy is available, many PwH will remain unable to 
access gene therapy. Until such time that access is avail-
able to all, some commentators have suggested that 
stakeholders—patients, patient advocacy groups and 
clinicians—should seek to evidence the everyday reali-
ties and difficulties of living with haemophilia, including 
treatment burden and anxiety induced by the ongoing 
fear of potential bleeds [42].

Strengths and limitations
Some aspects of this study may affect the generalisabil-
ity of its findings. These relate to the size and structure 
of the study sample, the study setting, and the qualitative 
aspect of its methodology.

Participants in the study were under the care of cen-
tres not involved in gene therapy clinical trials. How-
ever, as this means they would have had less access to 
the information about gene therapy, the authors believe 
this makes them more representative of the majority of 
PwH in the UK. The sample included fewer people with 
haemophilia B than people with haemophilia A. This was 
not seen as a concern as the majority of the issues raised 
related to gene therapy processes, outcomes, education 
and access, and were not therefore, therapy or condition 
specific.

That the study was conducted in a high-income coun-
try where access to factor prophylaxis is readily available. 
Findings therefore may not be representative of the views 

of PwH in lower and middle-income countries. Further 
research should be undertaken in other economic terri-
tories to address this.

The nature of qualitative research makes it difficult to 
generalise any data collected. Its strength lies in the abil-
ity of qualitative inquiry to provide meaning and deeper 
understanding in specific situations [43, 44]. Through 
both meta-analyses and syntheses, qualitative sources 
can have application beyond their immediate context [45, 
46]. This paper, therefore, should not be seen in isolation 
but within the growing body of qualitative haemophilia 
gene therapy studies [11, 13, 15, 47].

Conclusion
This Exigency study subgroup sees gene therapy as a 
positive treatment development that promises a greatly 
improved QoL. However, four significant issues were 
identified that could present barriers to participants 
considering gene therapy as a treatment option: the pro-
cesses involved, the outcomes of gene therapy, access to 
gene therapy, and the availability of information. If the 
promise of haemophilia gene therapy is to be realised, 
these barriers need to be acknowledged and addressed 
by HCPs, patient organisations, and gene therapy pro-
viders. If, however, it is not possible to resolve these bar-
riers fully, it is essential that PwH are enabled, through 
a SDM process, to access an available treatment option 
that offers the QoL they seek.

Material and methods
Design
Exigency is a mixed methods study designed to explore 
the opinions of PwH and their families in the UK about 
gene therapy [17]. This sub-study focuses on PwH who 
have not yet had the opportunity to participate in a gene 
therapy programme because they are under the care of a 
centre not currently involved in ongoing clinical trials.

Following a brief indicative literature review, the study 
team and a patient representative designed a semi-
structured interview schedule (See Additional file  1: 
Appendix  1). The guide addressed issues including the 
participant’s condition, their treatment history, their 
understanding of gene therapy for haemophilia, why they 
think they have not yet been offered the possibility of tak-
ing part in a gene therapy study, and how gene therapy 
might be accessible in the future as a treatment option 
(18). The guide was used as a template for the interviews, 
but the interviewer (Principal Investigator) was free to 
explore any of the issues raised in more depth. He we also 
encouraged to explore any issue discussed in a previous 
interview if it had been discussed (unprompted) on at 
least two previous occasions.
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Recruitment
Participants were recruited through participant iden-
tification centre referral, social media advertising and 
word-of-mouth referral. The eligibility criteria allowed 
for the recruitment of all people with either haemo-
philia A or B who could give written informed consent 
and had a good command of English. All participants 
and a family member, if available, took part in a single 
one-hour semi-structured interview using a video con-
ferencing platform. All interviews were carried out by 
the principal researcher (SF). Three of the 13 partici-
pants were known to the principal researcher prior to 
their participation in the study. Video conferencing was 
used during the Covid-19 pandemic as a social distanc-
ing strategy. It was continued post-pandemic as it was 

convenient and popular and has been shown to provide 
rich qualitative data [48–50].

Data collection
Analysis
At consent, each participant was assigned an individual 
study number. All interviews were recorded (audio and 
video), transcribed, and thematically analysed induc-
tively. NVivo for Mac (version 12) was used to facilitate 
the coding process. Field notes were made following 
each interview. All interviews were coded within five 
working days by the principal investigator. Seven of the 
interviews were randomly re-coded by a second inves-
tigator (KK) and both investigators met once a month 

Table 4  Coding diagram

Primary codes Secondary codes Themes

Changing goalposts Concerns about the processes of gene therapy Expectations

Immunosuppression

COVID-19

Increased burden

Employment concerns

Identity

Increased medicalisation

Reduced choices

Uncertainty about the results of gene therapy Outcomes

Increased bureaucracy

Cure

Durability

Benefits of

Factor levels

Not just gene therapy

Anxiety

Access to treatment Access

Infected blood

Inhibitor

Cost

Gatekeeping

Clinical trials

Treatment centre

A lack of understanding of gene therapy Information

Discussions about GT

First Introduction to GT

Understanding of GT

Not enough information

HCP don’t understand it

Unwillingness/Inability to discuss

"I don’t understand it"

Not enough information

Too complicated
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to discuss all completed interviews to ensure the reli-
ability of the interview process and code generation. 
Previously created field notes were also be reviewed to 
provide added context to the discussion. This process 
was continued until saturation was achieved and the 
interviews discontinued. Upon completion of the inter-
views, the study team reviewed all the emergent codes, 
refined them further, and identified the final themes 
(see Table 4).
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