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Plain language summary 

Improving the informed consent process for people living with haemophilia considering gene 
therapy.

Gene therapy is the process of replacing faulty genes with healthy ones. In haemophilia, 
gene therapy involves introducing a working copy of the gene for the clotting factor that 
patients are missing. Following treatment, patients should begin producing their own 
clotting factor normally. However, people living with haemophilia (PwH) need to be fully 
informed regarding the potential benefits and risks of gene therapy and what this means 
for them, whether as part of a research study or routine medical care.

Improving patient informed consent for 
haemophilia gene therapy: the case for 
change
Laurence Woollard , Richard Gorman  and Dakota J. Rosenfelt

Abstract
Adeno-associated virus-based gene therapy points to a coming transformation in the treatment 
of people living with haemophilia, promising sustained bleed control and potential improvement 
in quality of life. Nevertheless, the consequences of introducing new genetic material are 
not trivial. The perceived benefits should not minimise the challenges facing patients in 
understanding the long-term risks and providing a valid and meaningful informed consent, 
whether in a research or clinical setting. Informed consent is a fundamentally important 
doctrine in both medical ethics and health law, upholding an individual’s right to define 
their personal goals and make their own autonomous choices. Patients should be enabled 
to recognise their clinical situation, understand the implications of treatment and integrate 
every facet of their life into their decision. This review describes informed consent processes 
for haemophilia gene therapy clinical trials, factors affecting patients’ decision making and 
the availability of patient-centred decision support interventions, to ensure that patients’ 
interests are being protected. Regulatory guidance has been published for physicians and 
manufacturers in haemophilia on informed consent, including for gene therapy, while best-
practice recommendations for patient–physician discussions are available. In all settings, 
however, communicating and presenting highly technical and complex therapeutic information 
is challenging, especially where multiple barriers to scientific knowledge and health literacy 
exist. We propose several evidence-informed strategies to enhance the consent procedure, such 
as utilising validated literacy and knowledge assessment tools as well as participatory learning 
environments over an extended period, to ensure that patients are fully cognisant of the consent 
they give or deny. Further research is needed to define new, creative approaches for patient 
education and the upholding of ethical values in the informed consent process for gene therapy. 
The lessons learnt and approaches developed within haemophilia could set the gold standard for 
good practice in ensuring ethical preparedness amidst advances in genetic therapies.
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Patients must be respected and supported to make decisions about their own health and 
wellbeing, recognising their legal and moral right to set personal goals and make treatment 
choices. For this to happen in practice, patients should be aware of their individual health 
needs, understand the effects of treatment and consider lifestyle preferences in relation 
to their decisions. This article attempts to describe how informed consent is obtained in 
haemophilia gene therapy clinical trials, what affects a patient’s ability to make decisions 
and the availability of information and support to respect and protect the interests of PwH.

Regulators responsible for approving medical products have published guidance on informed 
consent for physicians and pharmaceutical manufacturers in haemophilia, including for 
gene therapy. Recommendations have been made about the best ways for PwH to discuss 
gene therapy with their physicians. Yet, poor communication of complex topics, such as 
gene therapy, can be problematic, especially if patients lack the skills and confidence to 
understand and discuss the science, or for physicians with limited time in clinic.

We propose strategies to improve the consent process, so patients can feel more able 
to make informed decisions about new treatments. Further research is needed to find 
new, creative approaches for educating patients and ensuring that the informed consent 
process for gene therapy in haemophilia is ethical.

Keywords: ethics, gene therapy, haemophilia, informed consent, patient education, shared 
decision making
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Introduction
Current generations of people living with haemo-
philia (PwH) have been promised that a ‘cure’ by 
gene therapy is within touching distance in their 
lifetime.1,2 Haemophilia, a rare inherited bleeding 
condition, is considered an attractive target for 
gene therapy because of its monogenic causation, 
opportunities to easily assess the effectiveness of 
circulating clotting factor (F)VIII (haemophilia A) 
or FIX (haemophilia B) levels and straightfor-
wardly measurable clinical endpoints (i.e. bleed-
ing rate and treatment consumption). Additionally, 
interest in gene therapy for haemophilia is 
enhanced by an ability to ameliorate bleeding 
symptoms with relatively small increments in fac-
tor levels.3,4

Development of gene therapy has been inspired 
by the appreciation that – at least in principle – a 
single treatment could produce durable, possibly 
curative, clinical benefit, minimising or even 
eliminating the symptoms of a condition for the 
whole lifetime of a recipient.5 In 2020, the regen-
erative medicine and advanced therapy sector 
raised nearly US$20bn in capital, a record 

amount, to progress disruptive technologies.6 
The US Food and Drug Administration (FDA) 
predict that by 2025, between 10 to 20 cell and 
gene therapy products will be approved for use 
per year,7 with the global market size expected to 
grow from currently US$2.26bn to US$10bn by 
2028.8

In 2011, the Nathwani group at University College 
London were the first to successfully trial a one-off 
gene transfer in 10 adults with severe haemophilia 
B (<1% of normal FIX activity). A decade later, 
all continue to benefit from a significant reduction 
in both spontaneous bleeding episodes (these  
can cause severe pain, joint disease and disability) 
and annual use of FIX replacement therapy. 
Reportedly, their quality of life (QoL) has 
improved dramatically and activities once 
restricted for fear of bleeding are now doable.9 At 
the time of writing there are approaching 20 active 
clinical trials, including several pivotal trials, 
alongside the first pending licensing application.10 
While gene-based therapeutic strategies suggest a 
future transformation of treatment for haemo-
philia, the potential ramifications of introducing 
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new genetic material are not trivial. The perceived 
advantages over approved products today (where 
treatment burden remains significant) should not 
minimise the challenges that the clinical and 
patient community are facing in understanding 
the long-term risks.4,11

Adeno-associated virus (AAV) is the most exten-
sively utilised vector for gene therapy studies, 
including in haemophilia. One key reason is its 
apparent safety.12 Yet, despite large-scale trials 
nearing completion, a number of issues and 
uncertainties with the technology persist, prompt-
ing a mismatch in patients’ expectations versus 
the reality of the available data.1,13 In August 
2020, the FDA issued a complete response letter 
to BioMarin Pharmaceutical’s biologics license 
application for their AAV5-based gene therapy 
for haemophilia A, demanding more data on its 
durability having observed substantial year-on-
year declines in FVIII expression during the phase 
I/II study. This loss in FVIII levels is compounded 
by a lack of scientific understanding of the under-
lying cause.13,14 More recently, UniQure, which is 
running a phase III AAV5-FIX gene therapy 
study, reported a case of hepatocellular carci-
noma (HCC) in a trialist. Initially, it was unclear 
whether the gene therapy had contributed towards 
the HCC, even though this subject had prior 
exposure to hepatitis B and C viruses, which can 
cause liver damage.15 However, an independent 
investigation found no evidence to suggest that 
the AAV vector played a pathogenic role.16

Although AAV is considered a non-integrating 
viral vector (i.e. it should not permanently enter 
into host cell chromosomes), this remains rela-
tively unexplored, with some evidence linking 
AAV integrations to genotoxic consequences.12,17 
To improve understanding, study sponsors/inves-
tigators of haemophilia gene therapy are now 
being encouraged to incorporate, liver biopsy sub-
studies in at least one cohort of patients, at a mini-
mum.18 One such study is already registered within 
ClinicalTrials.gov (NCT04817462).19

Certain unresolved issues make the decision to 
undergo first-generation gene therapy complex 
for eligible adult PwH.1,13 To date, minors are 
excluded from haemophilia gene therapy trials 
because of the theoretical concern that a large 
quantity of the AAV vector could be lost during 
substantial childhood liver growth.3,4,11,20,21 
Another obstacle is that, with AAV neutralising 

antibodies persisting over many years post-treat-
ment, if the first dose is inadequate, this might 
preclude redosing with the same vector or even 
employing different serotypes as an alternative 
due to cross-reactivity.1,3–5,11,13,20–22 Given, then, 
the enormity of weighing-up the ‘irreversible step’ 
of genomic medicine versus traditional medicine 
(i.e. where doses can be altered or stopped),23 
PwH are entitled to make an informed decision 
before undergoing the potentially life-altering 
infusion. Ethical considerations both pre- and 
post-marketing remain of central importance, 
including robust patient education and discussion 
of the known knowns (such as, the variability of 
transgene expression), known unknowns (for 
instance, the risk of insertional oncogenesis) and 
alternative treatment options prior to/after the 
gene therapy.24,25 In particular, gene therapy 
raises significant questions around the practice of 
patient informed consent; a widely accepted ethi-
cal, legal and regulatory requirement for the 
majority of research and healthcare interactions, 
and ultimately, a fundamental component of 
modern clinical provision.26–28

Innovative developments in healthcare and clini-
cal research necessitate greater efforts to under-
stand and address existing and newly emergent 
challenges regarding informed consent, such as: 
what/how information should be disclosed, the 
level of detail an individual providing consent 
should comprehend and how explicit consent is 
required to be. Furthermore, informed consent 
practices vary by context and the reality often fails 
to live up to the theoretical ideal. A considerable 
body of literature substantiates a sizable gap 
between the execution of informed consent and its 
projected aims, indicating many unresolved con-
ceptual and practical questions.28 Gene therapy 
faces additional challenges as an investigational 
modality with large degrees of uncertainty con-
cerning risk, owing to the experimental nature of 
its composition and mode of action.1–4,10–14,17,20–25

The purpose of this review is to characterise 
informed consent processes for haemophilia gene 
therapy clinical trials, factors affecting patients’ 
decision making capacity and the availability of 
patient-centred decision support interventions. 
The implications will serve as a focus for future 
research to ensure that patients’ decision making 
is meaningful and valid and that their interests are 
protected, whether it be for research or accessing 
an approved product.
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Overview of informed consent

Ethical and legal principles
A fundamentally important doctrine, in both 
medical ethics and health law, is one of informed 
consent and the dignity of all patients, tracing its 
legal and regulatory roots to the 1947 Nuremberg 
Code and the 1964 Declaration of Helsinki. In 
theory, informed consent is when a patient pro-
vides authorisation of an activity based on a com-
plete understanding of what that activity entails 
and without any coercion by others. Specifically, 
informed consent involves valuing, respecting and 
upholding a person’s right to define their personal 
goals and make their own autonomous choices, 
particularly in relation to all types of health-related 
interventions, including life-sustaining meas-
ures.28–30 The World Medical Association 
Declaration of Lisbon (1983) on the Rights of the 
Patient emphasises that patients everywhere have 
a right to information and self-determination.25

What constitutes ‘adequate’ informed consent?
Informed consent is an active process involving a 
two-way dialogue between the healthcare profes-
sionals (HCPs)/researchers and a patient/research 
participant with sound decision making capacity, 
culminating in the latter’s intentional decision to 
accept or refuse a specific intervention or partici-
pate in a research study.28,30,31 Patients should be 
enabled to recognise their clinical situation, 
understand the consequences of the treatment 
being offered and alternative options, appreciate 
the precise implications for their future and inte-
grate every facet into their informed decision.28

An informed consent process consists of multiple 
elements: information disclosure, comprehen-
sion, voluntariness and authorisation and can be 
understood as complete, meaningful and valid if 
all of these key criteria are effectively satis-
fied.28,30,32 Neither medical nor research interven-
tions should begin until valid informed consent 
has been secured, unless in exceptional circum-
stances (e.g. emergencies). If a patient or trial 
participant is a child or an incapacitated adult, 
permission is often sought from a substitute deci-
sion maker, such as a caregiver. There remains 
much debate amongst both academics and practi-
tioners regarding aspects of consent, including: 
(1) the extent of detail provided, (2) managing 
and maintaining disclosure, (3) whether/how to 
assess comprehension, (4) what accounts for 

necessary/sufficient understanding, (5) methods 
for determining individuals’ capacity to consent 
with strategies in place if judged to be lacking, (6) 
ensuring a level of voluntariness of choices, and 
(7) matters concerning developing effective con-
sent documentation.28

Somewhat unique to gene therapy research 
(across many genetic conditions) is how a patient’s 
judgement could be easily clouded by both the 
extent of disease burden as well as its treatments 
(or lack of). Also, patients’ desire for improve-
ment in health-related QoL in feasibly desperate 
medical circumstances can undermine their 
 decisional capacity.27,33 In addition, thorough 
understanding may be problematical given the 
complex and highly technical aspects of the 
 science of gene therapies as well as the limited 
data related to benefit–risk profile, particularly in 
early-phase human trials and consequences for 
the longer-term.27,34

Current challenges
Information presentation. Patients’ evaluations of 
benefit–risk can be greatly swayed by how the 
information is presented to them. Variations have 
been observed, depending on the type/degree of 
detail of information provided, in patient under-
standing and in how their decisions are made.28,35 
Gain- versus loss-framed messaging (i.e. the ‘mes-
sage framing effect’), reading/discussion order 
(‘natural’ versus ‘fed’), subsequent information 
coming to light and narrative/numerical explana-
tion of relative versus absolute risk, can all result 
in subjective perceptions of benefit–risk that vary 
considerably from actual data. For example, 
patients can make very different decisions towards 
participating if the risk of death from a treatment 
is explained at the beginning of the consenting 
process, as opposed to at the end. Even minor 
aspects of how information is presented can lead 
to big variations in the way benefit–risk is concep-
tualised and understood.35

Support for patients’ autonomy is of the utmost 
importance and requires advanced skills in deliv-
ering information in a balanced, equitable man-
ner to enable fully informed choices. HCPs can 
be influenced by their own experiences and biases, 
whether consciously or not, which may be trans-
ferred to patients through tone or emphasis on 
particular words and phrasing. Moreover, it has 
been shown that, when patients decide to undergo 
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certain procedures, having trust in their physi-
cians is one of the major influencing factors.31 
However, sometimes roles can be blurred whereby 
the physician is also the researcher and/or investi-
gator, calling into question their objectivity of 
recruitment and view of the individual in front of 
them (i.e. as a research subject or patient). There 
can be a greater likelihood of physician-investiga-
tors misleading their patients into clinical trials 
(albeit complicated and not always intentionally) 
if they are themselves invested in the ongoing suc-
cess of the research.27 Besides the challenges of 
processing information, other variables shaping 
an individual’s appreciation of benefit–risk 
include the context of their situation and what 
matters most to them for both clinical and life-
style needs.35 It cannot be assumed that clinical 
goals will always outweigh or satisfy patient holis-
tic demands and choices.

Patient comprehension. Effective informed con-
sent relies on a patient’s capabilities to understand 
the information provided on the medical treat-
ments being offered, or the research aims/proto-
cols of a trial, together with alternatives and the 
risks associated with them. Factors including age, 
disease severity, cognitive abilities or impairment 
(particularly in older patients) and patients 
affected by mental health conditions or significant 
psychological distress as well as anxiety or denial 
(possibly due to their health condition or concerns 
surrounding a new procedure), may affect a 
patient’s decisional capacity.23,28,31,32,35 Inadequate 
understanding around treatment outcomes can 
lead to differences in patient expectations of thera-
peutic interventions.31 What’s more, patients’ 
acquisition and application of complex scientific 
information is further complicated by cultural, lin-
guistic and/or health literacy barriers.26,28,30–32,34,36

Despite numerous definitions of health literacy in 
existence, most interpret the same core elements: 
skills that enable individuals to seek, obtain, 
understand, appraise and use information in 
choices and take appropriate actions.37 The impact 
of health literacy on health outcomes is widely 
accepted. Nevertheless, many patients have diffi-
culty understanding and interpreting their discus-
sions with HCPs, attributed in part to the language 
used. Similarly, healthcare providers do not always 
recognise health literacy difficulties among adults 
in spoken conversations.38 Patients with poorer 
general skills in literacy, numeracy and verbal 
communication are already at a disadvantage in 

functioning effectively within health contexts.39 
The European Health Literacy Survey in 2011 
noted that nearly half of Europeans have insuffi-
cient and problematic health literacy skills.40 In 
the United States, the reporting of ‘fair’ or ‘poor’ 
health is four times more likely amongst adults 
with low literacy levels.41

There is a vast body of research demonstrating 
that patient comprehension is suboptimal and 
retention of information is fragmentary and often 
selective, with patients more likely to recall bene-
fits over risks.42 A cross-sectional survey of hospi-
talised patients consenting before undergoing a 
procedure reported not remembering being pro-
vided with information on risks or any alternative 
treatments, emphasising challenges with patient 
recall of consent discussions or that the informa-
tion was omitted altogether.43 A systematic review 
concluded that, in general, patients demonstrated 
lower levels of comprehension regarding aspects 
of consent, whilst crucial information, including 
benefit–risk, voluntariness and the relation 
between clinical trials and standard therapy are 
poorly understood by many participants; severely 
compromising existing practices intended to pro-
vide a sound ethical rationale for research with 
human subjects.44

Therapeutic misconceptions. Research partici-
pants, often with pre-existing conditions, may be 
susceptible to overestimating the benefits/underes-
timating the risks of early phase trials and may mis-
understand the distinctions between research and 
individualised care, -a concern referred to as the 
‘therapeutic misconception’. A strong evidence-
base demonstrates how therapeutic misconcep-
tions can influence both patients’ and researchers’ 
decisions towards study participation, which can 
invalidate informed consent.23,27,28,30,32,42,45,46 It is 
this dichotomy between research practices con-
flicting with the traditional aims of clinical medi-
cine that can lead to patient misunderstanding: the 
former primarily seeks to answer scientific ques-
tions without necessarily compensating medical 
benefits for the participant, whereas the latter’s 
purpose is to provide the best medical care.46

The therapeutic misconception has ethical and 
wider social impacts (e.g. eroding confidence in 
biomedical research amongst the public), not least 
seriously undermining informed consent should 
patients fail to distinguish the goals of research 
participation from those of medical treatment.28,46
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Consent forms. Informed consent within research 
is more stringently regulated and comprehensive 
than within clinical practice. As such, a consent 
form is a legal document designed to record both 
that researchers have provided sufficient informa-
tion to patients (relevant to help in decision mak-
ing) and whether the patients have understood 
the proposed trial therapy. Despite oversight and 
governance from an institutional review board 
(IRB) or research ethics committee (REC) (to 
ensure research interventions are carefully defined 
and explained to prospective participants), insti-
tutional dynamics, underlying subjectivities, 
inconsistencies in opinion and inflexible submis-
sion requirements can affect IRB/REC assess-
ment of consent forms and their subsequent 
accessibility and usability by patients.47–49 They 
can be anywhere from 10 to 20 or more pages in 
length, formatted in a legal prose to satisfy regula-
tory compliance and loaded with complex scien-
tific terminologies and technical jargon; it is 
generally assumed that patients will read the con-
sent forms and fully comprehend them. The real-
ity, however, is far from certain and not empirically 
documented.27,28,31,32,35

There are often several different consent docu-
ments that participants need to declare they have 
read, understood and signed (e.g. biobank reposi-
tory, qualitative data forms), which can compound 
the confusion and ‘information overload’.31 
Individuals may not be given adequate time, space 
or support to read, comprehend and reflect on the 
content of consent forms. Studies have suggested 
that participants may not comprehend the research 
they are involved in, nor their rights, even after 
signing a consent form.32 Another important fac-
tor is the readability (a measure of the ease with 
which a passage of text can be read). Although 
recommendations have been made to simplify the 
language used (e.g. the US National Institutes of 
Health recommend language understandable at 
an 8th grade reading level – equivalent to UK 
school year 9 – or lower), most consent forms con-
tinue to grow in length and are written for much 
more advanced levels of readability.32,39,50 In 
research analysing oncology consent forms, only 
6% out of 137 forms had readability at or below 
8th grade; notably a person’s reading-comprehen-
sion (the reader’s active extraction and construc-
tion of meaning from text) might be a far lower 
score than the last result they achieved at school.51 
Accordingly, it has been recommended that con-
sent forms should aim to be accessible for at least 

three grades lower than the average educational 
level of the target audience.52

Therapeutic optimism and hype. To increase 
interest and garner support about research 
progress, patient advocacy groups (PAGs), the 
media and public relations agencies sometimes 
convey compelling and emotional family stories 
in an over-exaggerated way, leading to patient 
and public misunderstanding. This tendency to 
hype positive findings evolves throughout clini-
cal trials and subsequent public discussion of 
novel treatments often overestimates and over-
states benefits, whilst underestimating potential 
harms.53 Such unrealistic therapeutic optimism 
may influence how patients apply the informa-
tion appropriately and misconstrue the benefit–
risk assessment of the research or new drug.46 
Although necessary to report and celebrate 
therapeutic progress, it is similarly important 
that all stakeholders – scientists, physicians, 
journalists, families, PAGs, the pharmaceutical 
industry and the public – remain diligent in dis-
tinguishing between justified hope and excessive 
hype.54

Informed consent in haemophilia gene 
therapy

Managing patient expectations
As part of the informed consent process, physi-
cians and nurses are expected to be primary edu-
cators to PwH about gene therapy, with the 
responsibility to set patient expectations sur-
rounding eligibility, access and treatment out-
comes – both for clinical trials and for approved 
treatment options.55–58 In a mixed methods study 
involving 63 caregivers of PwH aged <18 years, 
haemophilia nurses were seen as the most trusted 
source for advice on gene therapy.59 Furthermore, 
the provision of additional psychosocial support 
has been suggested to manage and reduce any 
stress and anxiety that patients and their families/
caregivers may express related to risks and areas 
of uncertainty.56,57 In an evaluation study of 
patient-relevant treatment attributes, 20 PwH 
ranked ‘uncertainty regarding long-term safety of 
gene therapy’ in the top three of an opinion poll.60 
Also, when six PwH in the UK were asked retro-
spectively about their experiences of receiving an 
investigational gene therapy, all noted that pre-
infusion they had been worried about some of the 
possible side effects.58
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Informed consent for long-term monitoring
The World Federation of Hemophilia (WFH), in 
partnership with professional societies, regulatory 
authorities and the pharmaceutical industry, are 
developing the WFH Gene Therapy Registry 
(GTR) to capture longitudinal data on all PwH 
who receive gene therapy globally, via clinical 
trial or post-regulatory approval. This data will be 
critical to answer questions regarding safety and 
efficacy over the lifespan of treated patients (col-
lected beyond the 5 years-mandated follow-up 
requested by the FDA).61,62 While the intensity of 
patient monitoring may reduce outside of trials, 
regular tests will still be essential, particularly to 
detect any liver abnormalities.61,63 Gene therapy 
recipients will be encouraged to provide informed 
consent to participate in the WFH GTR, although 
the process has not yet been defined.61,62 The 
development of tools to reinforce patients’ com-
mitment to follow-up has been proposed,61 and 
engagement activities to inform HCPs and PwH 
about the importance of health-surveillance have 
already started.62

Bioethicists have drawn critical attention to 
whether, and through what means, current 
informed consent practices can accommodate 
long-term storage and use of data.64 When creat-
ing a patient registry, consent requirements may 
not be as stringent when compared with those 
for participation in clinical studies. However, the 
sensitive nature of data being collected, together 
with risks (e.g., potential breaches of confidenti-
ality), still necessitates a robust consent process 
about: the registry’s purpose, how information 
will be used and data protection.65,66

New challenges arise for consenting to a registry 
when there is uncertainty about its future pur-
poses. In a qualitative study involving 44 special-
ist research stakeholders, about half considered 
some mechanism of re-consent as a requisite for 
mitigating limitations in information exchange 
at initial consent. For example, patients treated 
with Strimvelis, the first approved ex vivo stem 
cell gene therapy for ADA-severe combined 
immunodeficiency, will be followed for a mini-
mum of 15 years and reconsented as appropri-
ate.67 Consequently, participants should, over 
time, develop in their understanding of the reg-
istry, likely leading to increased commitment to 
the long-term research goals.64

Consenting to clinical trial participation
Current regulatory guidance. The majority of novel 
medicines introduced into clinical practice globally 
are initially approved by the FDA and European 
Medicines Agency.68 Both regulatory agencies have 
issued general guidance on informed consent for 
clinical trials and what type of information should 
be provided to research participants for oral discus-
sion as well as to be incorporated in consent forms 
(e.g. purpose of the trial, aspects that are experi-
mental, reasonably expected benefits/risks etc.).69,70 
Furthermore, in 2019, the European Commission 
released new guidelines on good clinical practice 
requirements for advanced therapy medicinal prod-
ucts (ATMPs), such as gene therapy, where they 
emphasise that participants should receive compre-
hensive information on the expected benefit–risk of 
the product, together with the explicit instruction 
to explain to participants the irreversible nature of 
ATMPs.71 In 2020, the FDA published further 
guidance to the pharmaceutical industry that 
addresses informed consent in clinical trials involv-
ing long-term follow-up observations, notably the 
commitments expected of participants for regularly 
reviewing their progress.72

Pre-enrolment procedures to solicit informed con-
sent. Experts in haemophilia – representative of 
the patient and clinical community – have made 
best-practice recommendations for patient–physi-
cian discussions when considering a trial of inves-
tigational gene therapy.55,56,73 Sidonio et al.55 have 
developed a visual aid of the AAV vector delivery 
procedure, alongside a glossary of key terms. Sim-
ilarly, Miesbach et  al.56 have generated a list of 
possible questions that PwH may want answered. 
Also, Hart et al.73 have created a summary of pre-
ferred lexicon in an attempt to standardise and 
facilitate effective communication about AAV-
based gene therapy in haemophilia. In addition, 
Miesbach et  al.57 have outlined approaches for 
introducing gene therapy within clinical practice 
and its implications on haemophilia care models 
in developed healthcare systems. These initiatives 
highlight some of the ways in which global multi-
stakeholders in haemophilia are tackling prob-
lems to ensure informed consent practices are 
authentic, intentional and genuine within the new 
paradigm of gene therapy.

Following the initial consultation with their phy-
sician, prospective trial participants are advised to 
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write down any thoughts and queries they may 
have to be addressed as well as familiarise them-
selves with the trial protocol.56 PwH might choose 
to participate in a specific trial dependent on the 
key outcomes which are most important to them 
(e.g. factor level, durability, reduction in chronic 
pain, impact on mental health, bleed frequency 
etc.).55,56 As such, one defining mantra is for PwH 
to be at the centre of decision making, whereby 
physicians implement timely and transparent 
information sharing, based on the best available 
evidence at the time. Participants must fully 
understand their follow-up obligations, too.55–57 
Another suggestion is to involve an independent 
person, not part of the haemophilia treatment 
centre team, who would give a clear, objective 
presentation on the benefit–risk when seeking 
patient consent; however, the skills and expertise 
of this role have not been outlined, neither is it a 
requirement for consent in most trials.56

Due to the limited number of haemophilia compre-
hensive care centres (CCCs) already conducting 
gene therapy trials, PwH can be transferred from 
their own treatment centre to participating CCCs 
elsewhere. Coordinated and integrated models 
(such as ‘hub-and-spoke’) have been endorsed to 
oversee all facets of the care pathway for gene ther-
apy.56,57,74 However, given that informed consent is 
shaped and influenced by patient–physician rela-
tionships and the trust and rapport built between 
these two parties, this move could equally unsettle 
the foundations required for patients to feel able 
and confident to query, challenge and discuss gene 
therapy with the newly assigned physician.75

Discussion
Gene therapies for rare genetic conditions are now 
experiencing rapid clinical and commercial devel-
opment,5–8,10,23,25 with an AAV-based vector prod-
uct for haemophilia likely approved within the next 
2 years.20 This may enable some PwH to aspire to, 
and attain, improved health outcomes and QoL 
above that achievable with treatments prescribed 
today, not least sustained control of bleeding  
and liberation from prophylaxis.2–5,9,11,20–22,24 
Nonetheless, there remain many unanswered 
questions, particularly regarding the long-term 
 safety.1–5,10–15,17,18,20–22,24,25 This will inevitably 
impact on the dynamic between treaters and 
patients, requiring in both actors considerable 
thought in balancing risks against the health bene-
fits that gene therapy offers.1,13,14,20,22,23,25,26

Scientific knowledge of the biology of AAV deliv-
ery has been outpaced by the momentum of clini-
cal studies.1 While some questions cannot be fully 
answered premarket authorisation (e.g. long-term 
data in a real-world setting required),13 a patient’s 
decision to switch to gene therapy should not 
have to represent a blind leap of faith.14,23 
Researchers have a responsibility to clearly define 
the benefit–risk involved and specify exactly how 
any potential risks will be addressed and mini-
mised.23 Without scientific consensus about ben-
efit–risk,1 it is difficult (indeed, arguably 
impossible) for potential recipients to appraise, 
understand and control their own risks through 
processes of ‘informed’ consent alone; challeng-
ing the very nomenclature of such supposed ethi-
cal safeguards.23 Although the patient’s signature 
in a trial setting, or verbal acceptance in a clinical 
scenario, may signify agreement, it should not be 
taken to infer understanding; it may be evidence 
of ‘consent’ but not representative of a valid 
informed decision.51 The contaminated blood 
scandal of the 1970s–1980s makes for a precau-
tionary principle with regard to decision making 
where uncertainties persist.1

The basis for an ethically designed informed con-
sent process is one of having good, clear and trans-
parent information – the patient cannot understand 
what is not disclosed to them.27 Paying close 
attention to what information to share, the opti-
mum way to do so and how to ensure sufficient 
understanding is paramount,28,30–32,35,42,44,45,51,52 
especially in the context of ‘manufactured  hysteria’ 
and sensationalist media coverage in a high-profile 
research field.46,53,76 In all settings, determining 
how to communicate and present highly technical 
and intricate therapeutic information makes for a 
challenging task, particularly if individuals have: 
limited scientific knowledge and health literacy, 
diverse sociocultural backgrounds and debilitating 
conditions, exacerbated by  complex  physician–patient 
power-relations and shifting boundaries between 
healthcare and learning.26–28,30–32,34–39,43,45,46,50 
Commonly, patient comprehension of what con-
sent is for and their treatment – a key aspect of the 
informed consent process29,31,32,34,36,46 – is low, 
despite self-reporting that they are happy with the 
amount of information given.42,44 In haemophilia, 
PwH’s comprehension of different treatment 
options and knowledge about clinical trials, 
including gene therapy, is predominantly lim-
ited.65,77–81 Clinical trials could be considered ethi-
cally questionable, or markedly flawed, when 
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patients with wide ranging education and health 
literacy needs agree to a medical intervention 
based on inadequate, or fragmented, understand-
ing of the relevant information; posing a threat to 
the participant’s autonomy (and thus – dignity).44

Potential strategies to improve informed 
consent in haemophilia gene therapy
To ensure informed consent within haemophilia 
gene therapy is valid and meaningful, a range of 
strategies are required to better enable PwH to 
make evidence-informed choices; to protect their 
freedoms and prospects if eligible for this one-off, 
non-reversible treatment in a trial or clinical set-
ting. By reviewing the literature on informed con-
sent, (including for gene therapy), and identifying 
examples of good practice, we have made the fol-
lowing recommendations and suggestions to 
enhance the consent procedure in this era of 
genetic medicine.

Making research consent materials fit for pur-
pose. Consent documentation should be specifi-
cally designed for gene therapies, being alert and 
sensitive to the phrasing of content, terminology, 
reading level as well as translation into local lan-
guages. Information should be presented in plain 
language to assist in decision making and increase 
positive feelings, which in turn can lead to per-
ceived greater control of information implemen-
tation.32,34 The leading problem of informed 
consent materials is the length and vast quantity 
of text included, yet the conundrum is that much 
of this detail is critical. Patients who drop out of 
trials early are twice as likely to say that the con-
sent form was difficult to understand.82 More 
worryingly, over three-quarters of trial partici-
pants who sign the consent form within 24 h of 
first receiving it do so having read only certain 
sections in detail.83

For such reasons, finding more creative and practi-
cal approaches through multimedia and interactive 
formats can have numerous benefits for presenting 
information in more user-friendly ways, including: 
personalising the experience (e.g. providing a sense 
of what participation will look or feel like), synthe-
sising content and minimising ‘information over-
load’, plus addressing immediate and long-term 
understanding through high message recall.28,84,85 
Known risks and potential safety implications of 
known unknowns of gene therapy must be explicitly 
addressed,24 even though this may potentially raise 

participants’ anxiety. Nevertheless, if relayed in a 
non-threatening way, it could help facilitate oppor-
tunities for questions and dialogue to manage per-
sonal expectations of benefits and possible 
harms,52,85 particularly when the safety and effi-
cacy of treatment such as gene therapy is unclear 
or not yet available, thereby reducing therapeutic 
misconception.86

Still, even the most well-designed consent inter-
vention cannot be a substitute for rich, face-to-
face conversations.85 A multimedia tool(kit) can 
function as a practical aid for optimising decision 
making,87 but should be used only as an enhance-
ment, rather than a replacement of the entire pro-
cess; human interaction and relationships are the 
core of informed consent.84 Moreover, it should 
be mandatory to involve an independent patient 
expert with technical knowledge and ethical 
application of gene therapy, to be co-opted as a 
liaison between prospective trial participants and 
the research team to ensure a clear and unbiased 
overview of proceedings.23,56 Also, when design-
ing consent forms and information sheets, patient 
involvement can improve their quality and rele-
vance, leading to improvements in participant 
informed consent.88 Taken all together, partici-
pants may gain greater understanding of the study 
and feel more like a ‘partner’ in the research activ-
ities, be responsive to a natural/feedback setting 
(i.e. answering multi-choice questions, notating 
the information, or researchers using techniques 
such as the teach-back method to ensure explana-
tions are effective) and build a rapport with the 
researcher.52,85,89 Meanwhile, researchers must 
promote transparency by declaring their conflict 
of interest; empathy with participants’ welfare 
against meeting enrolment goals.84

Assessing health literacy and patient comprehen-
sion. There is a pressing need in haemophilia for 
the development and routine clinical use of vali-
dated assessment tools to efficiently collect and 
assess data (importantly, qualitative as well as 
quantitative) on patient health literacy, linguistic 
ability and cultural beliefs, instead of healthcare 
providers and researchers relying on gut feelings 
and historical profiling based on past interper-
sonal exchanges.36,89 Screening questions relating 
to health literacy have been shown to be practi-
cable, even within busy clinical spaces, to assist in 
developing ways to overcome barriers to patients 
accessing information (e.g. utilising diagrams and 
graphical communication styles).90
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Likewise, for a more complete picture of how 
people access, understand, appraise and apply 
health information, measuring specific health and 
treatment knowledge may be necessary, rather 
than assuming that the level of education com-
pleted represents their cognitive ability.42,52,91 As 
such, the research team and referring physicians 
could be better guided away from unconscious 
biases (i.e. holding back information on the 
assumption a patient will not understand or 
explaining things they already know) to instead, 
tailoring their communication on treatments such 
as gene therapy to fit patients’ informational 
needs,36,92 with focus and support given to those 
disproportionately affected by low health literacy 
or socioeconomically disadvantaged.37,91 
Gathering such insights could even shorten 
aspects of clinical or study encounters,92 and 
serve to guide the design and utility of interven-
tions to advance patient comprehension of the 
informed consent process. The use of interactive 
features and those that encourage active patient 
involvement and dialogue are especially helpful in 
enhancing patient understanding as opposed to 
non-interactive interventions (e.g. patient leaflets, 
densely worded documents, etc.).93 Giving 
patients access to clinical notes has been shown to 
strengthen health literacy and there are opportu-
nities to draw on the growing ‘eHealth’ move-
ment to educate and empower.94

Promoting therapeutic patient education pro-
grammes. Increasing calls have been made for 
greater efforts to raise awareness of and properly 
educate and prepare PwH for gene therapy, to 
facilitate an improved informed consent pro-
cess.3,21,26,57,73 Patients are already expected to 
become more adept at managing their own health 
across the life-course to optimise their QoL. This 
necessitates not only treatment knowledge but 
also effective skills in medical, behavioural, emo-
tional and self-management.39 Yet, the rapidly 
changing biomedical landscape is driving health 
system demands for improvements in patients’ 
comprehension of, and engagement in, the funda-
mental science and application of biotechnology, 
as well as a grounding in bioethical principles.34 
Undertaking gene therapy is currently a once in a 
lifetime decision and requires accessible educa-
tion and support, with consistent and translatable 
language. It cannot be assumed that all PwH will 
seek and learn about new treatment options,58 
particularly those that are less activated/hardest to 
reach and, therefore, face numerous obstacles to 

sustained engagement in accessing educational 
provision and related services.26 Already a key 
barrier to adherence to prophylaxis is a lack of 
understanding about the underlying condition – 
access to education is integral to achieving opti-
mal outcomes through democratising decision 
making via informed consent.58

Haemophilia PAGs and umbrella groups, phar-
maceutical companies as well as professional 
membership societies have produced several stan-
dalone educational initiatives for patients to take 
part in fact-based discussions on gene therapy.26,34 
These, however, can only scratch the surface in 
their function and utility to empower and inform 
PwH, who may differ in their ability to learn and 
will respond to varying forms and delivery of con-
tent in diverse ways.37 Notably, many of these 
health promotion activities will more than likely 
be consumed by the same groups of activated and 
engaged PwH, who are already cognisant of the 
value of knowledge acquisition.26 Thus, great 
care must be taken so that these initiatives do not 
simultaneously risk marginalising those who are 
not currently engaged or in possession of high lev-
els of health literacy.

Consent is a process, rather than an event.52 
Therefore, a successful consent approach war-
rants education and engagement taking place 
over an extended period of time, rather than as a 
one-off interaction; giving space for answering 
questions, addressing misconceptions and allow-
ing participants a ‘cooling-off’ period for further 
consent discussions.23,34,45 Embedded in the pro-
cess should be a well-vetted, unified educational 
strategy – one that has already identified patients’ 
knowledge gaps and priorities26 – based on a mul-
tidisciplinary, collaborative framework that pro-
vides clear direction for learning goals and 
implementation; enabling prospective gene ther-
apy recipients equitable access to tailored, age-
appropriate education and to promote gene 
therapy literacy competency.34,59 Only by creating 
participatory learning environments where indi-
viduals are treated as active subjects of their own 
learning – to change and resist patterns of depend-
ency and passivity by providing and reinforcing 
inclusive and empowering experiences95 – can 
PwH build critical consciousness, become mobi-
lised and ‘arm’ themselves with the knowledge-
base,95,96 to lead informed shared decision making 
discussions about gene therapy. Meanwhile, rele-
vant stakeholders can feel satisfied that they have 
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done everything in their power to ensure that the 
patient has an all-round understanding and is 
fully aware of the consent they give or deny. It 
could be argued that these extra precautionary 
measures may risk convoluting the consent pro-
cess. Nevertheless, safeguarding the rights of 
PwH should remain the top priority.

Clarifying the role of PAGs. Patients can gain 
knowledge about investigational treatments 
through multiple routes, including turning to 
PAGs.97 PAGs are uniquely positioned to facili-
tate patient education through partnering with 
physicians, other healthcare professionals and 
industry, to further the cause of science and help 
improve the care of their members for the future.98 
As well as advocating for patients’ safety and well-
being, the quantity and quality of resources PAGs 
provide can sway patient decision making.95 PAGs 
in haemophilia have a moral responsibility to pro-
vide an engagement pathway to nurture and sup-
port PwH at each milestone in their gene therapy 
decision making journey. This should include a 
peer mentoring programme to connect prospec-
tive trial participants or clinical patients with 
those who have already received gene therapy, 
particularly in respect of the practicalities of treat-
ment administration and what to anticipate dur-
ing follow-up.56 The PAGs could also play a 
central role in the formation of a ‘Patient Charter’ 
for gene therapy, to educate patients and research 
participants on their rights and why they matter, 
including the right to demand a dialogue with the 
physician and to be treated as an individual with 
consideration, dignity and respect.29,57

Conclusion
The race towards commercialising AAV-liver 
directed gene therapy for haemophilia must be 
tempered by the absolute protection and safe-
guarding of the rights, interests and autonomy of 
research participants or patients to have a com-
plete, meaningful and valid informed consent pro-
cess, with an emphasis on all round patient 
knowledge and comprehension. In contrast to con-
ventional medicine, pharmacological treatments 
based on human gene therapy have extremely 
complex characteristics and modes of action that 
are unpredictable and not clearly understood, con-
tributing to remaining scientific evidence gaps. As 
such, this will demand enabling PwH to achieve 
higher levels of competence, capacity and health 
literacy to engage in benefit–risk discussions; 

integral to shared decision making for each step of 
their gene therapy journey. There are numerous 
factors, including the role of the patient, researcher, 
physician/physician-investigator, together with 
cultural and socio-economic conditions, that can 
influence decision making and challenge the ethi-
cal foundations for obtaining consent. Bringing the 
theoretical and practical aspects of informed con-
sent closer together is essential – good ethics 
requires transparent and consistent communica-
tion to help foster a sense of both trust and empow-
erment for PwH choosing to/not to undergo gene 
therapy. Consent is a process, rather than a one-
time event, so ongoing assessment of patient 
understanding, followed by enhanced consent 
forms and use of diverse multi-media interventions 
– designed through community-based participa-
tory research – as well as peer support mechanisms, 
can all aid information delivery, tailored to the 
assessed learning needs and preferences of the 
individual. An independent patient expert with 
technical knowledge and ethical application of 
gene therapy should also be mandatorily co-opted 
in as an unbiased voice to give confidence to PwH 
and prevent possible coercion in the proceedings. 
Further research is needed that incorporates the 
views and perceptions of key stakeholders in hae-
mophilia to continue defining new, creative strate-
gies for patient education and the upholding of 
ethical values in the informed consent process. 
The lessons learnt and approaches developed 
within haemophilia could set the gold standard for 
good practice in ensuring ethical preparedness 
amidst advances in genetic therapies.
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