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ABSTRACT

Background: Gene therapy offers a transformative treatment
option for hemophilia A (HA) by restoring endogenous factor
VIII production. Shared decision-making (SDM) is a collabora-
tive process that allows patients and clinicians to weigh the risks
and benefits of complex treatment options such as gene therapy.
However, no SDM tools exist for the specific needs of Italian
persons with HA.

Materials and Methods: An Expert Advisory Board comprising
nine experts (including hematologists, a psychologist, a method-
ology expert, a linguist and patient advocacy group representa-
tives) met three times between March and July 2024 to discuss
gene therapy for HA in Italy, and develop an SDM tool to deter-
mine the suitability of gene therapy for HA.

Results: The resulting modular SDM tool allows for structured
interactions between clinicians and patients, while remaining
sensitive to each patient’s level of readiness and understanding.
The tool includes three components: Role Definition, Agenda
Alignment, and Intention Setting, with supporting materials to
guide patient-clinician dialogue and various resources (question-
naires, brochures, and visual aids).

Conclusions: Despite requiring confirmation in further studies,
this SDM tool may represent a useful component of patient-cen-
tered care for HA in the Italian healthcare setting.

Key words: gene therapy, hemophilia A, Italy, patient-centered

care, shared decision-making.
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GRAPHICAL ABSTRACT

Development of a shared decision-making tool for gene therapy in
Hemophilia A in Italy
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Introduction

Hemophilia A (HA) is an X-linked recessive bleeding dis-
order caused by a deficiency or absence of factor VIII (FVIII),
a critical protein in the coagulation cascade that is produced
by sinusoidal endothelial cells in the liver.! HA is characterized
by a bleeding tendency, particularly into major joints, such as
the elbows, knees, and ankles. Persons with severe HA (FVIII
level <1 U/dL) commonly experience spontancous bleeding,
while those with moderate (FVIII 1-5 U/dL) or mild (FVIII 6-
40 U/dL) forms typically experience bleeding in response to
trauma or surgery.! A 2019 publication estimated the preva-
lence at birth of HA in six high-income countries (Australia,
Canada, France, Italy, New Zealand, and the United Kingdom)
to be 17.1 cases per 100,000 males, and 6.0 cases per 100,000
for severe HA.?

The standard treatment for HA involves intravenous admin-
istration of FVIII (replacement therapy), either prophylactically
to prevent bleeding events or on-demand to manage them.!
However, this approach requires frequent infusions, sometimes
several times a week, while a residual risk of breakthrough
bleeding still exists. In addition, the development of inhibitors
(neutralizing antibodies against FVIII) remains a significant
challenge, affecting approximately 30% of persons with severe
HA and rendering replacement therapy ineffective. Because
of these issues, replacement therapy is associated with poor ad-
herence and can impose a significant financial burden on health-
care systems. In Europe, the annual per patient cost of

hemophilia care is approximately €200,000, >97% of which is
attributed to clotting factor concentrates.*

Alternative, non-replacement treatment options include emi-
cizumab, a monoclonal antibody that mimics the role of FVIII
in the coagulation cascade by binding to activated factor IX and
factor X, thereby facilitating clot formation.! Emicizumab has
proven efficacy when administered as prophylaxis in reducing
bleeding episodes, particularly in persons with FVIII inhibitors,
but it cannot be used to treat acute breakthrough bleeding.! Thus,
unmet needs remain with current treatments, including frequent
infusions, inhibitor development, and high costs. As such, new
therapeutic options and tools are required to better address the
challenges of HA management.

Gene therapy represents a groundbreaking advancement in the
management of HA, offering the potential for transformative im-
provement by re-establishing endogenous production of FVIIL
through the introduction of functional genetic material into the pa-
tient’s cells.’ Valoctocogene roxaparvovec is an adeno-associated
virus serotype 5 (AAV5)-based gene therapy for HA that is de-
signed to deliver a B-domain-deleted FVIII transgene, restoring
the liver’s ability to produce endogenous FVIIL® Valoctocogene
roxaparvovec is the first gene therapy approved for the treatment
of persons with severe HA in Europe and has been available in
Ttaly since August 2022.” The efficacy and safety of valoctocogene
roxaparvovec were evaluated in the open-label, single-group,
phase 3 GENE= trial.® The trial enrolled 134 men with severe HA,
who were followed for up to 5 years.® The mean factor VIII activity
level at weeks 49-52 (primary endpoint) increased by 41.9 U/dL
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compared with baseline (p<0.001). In addition, valoctocogene rox-
aparvovec was associated with a 98.6% reduction in the annualized
rate of factor VIII concentrate use and an 83.8% decrease in treated
bleeding events at weeks 49—52 (p<0.001 for both).®

Five-year follow-up confirmed sustained FVIII expression
and data showed that 77.8% of participants had no bleeding events
requiring treatment; the annualized bleeding rate was reduced by
83.3%.8 Furthermore, health-related quality of life improved sig-
nificantly, with a 5.5-point increase (p<0.001) in the Haemophilia-
specific health-related quality of life questionnaire for adults
(Haemo-QOL-A) score after 5 years (the Haemo-QOL-A is a
scale from 0 to 100, with higher scores reflecting greater impair-
ment; differences of >5.5 after 5 years were considered clinically
meaningful).® Throughout the 5-year follow-up, adverse events
(AEs) occurred in all participants, the most common being alanine
aminotransferase elevation (in 93.3%), which often required tem-
porary glucocorticoid treatment.®

Shared decision-making (SDM) is a collaborative process in
which clinicians and patients work together to make decisions
based on the best available evidence, and which supports patients
in considering treatment options and weighing their potential ben-
efits and harms in order to help them express informed preferences
and choose the most suitable course of action.** SDM involves
reciprocal information sharing between the patient and clinician,
ultimately leading to healthcare decisions that reflect the informed
preferences of both parties.? This approach is particularly valuable
in highly transformative contexts, such as gene therapy for hemo-
philia, where the introduction of novel treatment options requires
careful consideration of the risks, benefits, and long-term impli-
cations.!®!! In such situations, where the evidence may be unclear
or evolving, SDM can help clinicians and patients to co-construct
preferences and decisions through iterative dialogue, while ensur-
ing that patient values are central to the process.!*!? Effective
SDM has been associated with improved patient satisfaction, bet-
ter patient activation in the healthcare journey, enhanced treatment
adherence, better health outcomes, and reduced healthcare re-
source utilization.!*!3

Despite the recognized benefits of SDM, there is a significant
unmet need for an SDM tool specifically designed for gene ther-
apy in HA and tailored to the Italian cultural and linguistic context.
Decision-making tools in hemophilia have been developed pre-
viously by Athale et al.,'® Lanzel et al.,'” Hermans et al.,'® the
Council of Hemophilia Community," the Hemophilia and Throm-
bosis Treatment Center in San Diego (California, USA)," Di
Minno et al.,” and Meade et al.?! In addition, the GOAL-Hem tool
and the Shared Decision Making Tool For Hemophilia Treatment
are available.>” However, these tools tend to be designed for a
single target (either clinicians or patients) and focus on providing
information rather than supporting a deliberative process. As a re-
sult, these tools often lack the collaborative focus required for ef-
fective SDM.>* Furthermore, while informative, these tools do not
fully address the patient’s values, expectations, priorities, and spe-
cific circumstances, which are crucial for a personalized approach,
and none are tailored to the specific needs of Italian patients.!?*

The introduction of gene therapy as a treatment option for HA
presents unique opportunities that a specially designed SDM tool
can efficiently address. As a complex and potentially life-altering
once-off treatment (no re-treatment required) with long-term im-
plications, gene therapy requires a deep understanding by both
patients and clinicians." However, survey data indicate that most

persons with hemophilia (68%) have only a basic understanding
of gene therapy.?® Furthermore, a significant proportion of health-
care professionals report having a basic or intermediate under-
standing of gene therapy (44%) and a limited ability to discuss
gene therapy comprehensively with their patients (40%).2¢*” Im-
portantly, the results of a survey of Italian persons with hemophilia
show that, while most were reluctant to undergo gene therapy
(54%), greater knowledge about it appeared to be associated with
higher willingness to receive treatment.?

The primary objective of this paper is to present the develop-
ment process and final structure of an SDM tool specifically de-
signed for gene therapy in HA. This tool aims to support clinicians
and persons with HA through the complex decision-making
process associated with gene therapy in the Italian healthcare con-
text.

Materials and Methods

The Expert Advisory Board consisted of nine members se-
lected to ensure a comprehensive approach to the development of
the SDM tool, balancing both clinical and patient-centered per-
spectives. The panel included four hematologists with expertise
in hemophilia treatment from various regions of Italy, one psy-
chologist, one methodology expert, one linguist and two patient
advocacy group representatives. This diverse composition was in-
tended to reflect a range of expertise, including clinical manage-
ment, methodological rigor, psychological insights and patient
advocacy experience, ensuring that the tool would be both scien-
tifically robust and sensitive to patient needs.

The initial meeting of the Board took place on 19 March 2024
in Rome. The second and third meetings were held virtually and
took place on 8§ May 2024 and 11 July 2024, respectively.

During the initial meeting, the core objectives and framework
for the SDM tool were discussed. We focused on reviewing the
SDM process and its relevance in the context of gene therapy for
HA, identifying key challenges and understanding patient and cli-
nician needs specific to the Italian healthcare setting. During the
second meeting, the Board panel/committee advanced the struc-
ture of the tool, emphasizing a modular design to accommodate
different levels of patient readiness and clinician ability to lead an
SDM dialogue. Feedback from participants helped refine the sup-
port tools for assessing patient motivation and preferences, ensur-
ing that the tool could be effectively tailored to each patient’s
unique circumstances. The third meeting focused on finalizing the
SDM tool.

Results

Overview of the shared decision-making tool
for hemophilia A

The final tool developed by the members of the Expert Advi-
sory Board is designed for use in clinical settings where gene ther-
apy is being considered as a treatment option for persons with
HA. Its primary purpose is to facilitate structured interactions be-
tween healthcare professionals and patients, thereby helping pa-
tients understand the potential benefits, risks, and long-term
implications of gene therapy.
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Tool structure and components

The SDM tool was organized into three primary components:
(1) role definition, (2) agenda alignment, and (3) intention setting.

The Role Definition component was designed to assess the
patient’s readiness and willingness to engage in the decision-mak-
ing process (Figure 1). Clinicians can use the Control Preference
Scale to gauge the patient’s preferred level of involvement (Sup-
plementary Figure S1).% This form presents various options for
the patient, ranging from full participation in decision-making to
preferring the clinician to lead the process.” If the patient is hes-
itant to take an active role, the clinician is advised to guide the di-
alogue more explicitly, adjusting the approach as necessary to
match the patient’s preferred level of involvement.

The Agenda Alignment component was designed to ensure
that the patient has a comprehensive understanding of gene ther-
apy to treat HA (Figure 2). Several tools can be used to support
this task. The Informative Brochure provides detailed, clear ex-
planations of the application of gene therapy specifically to HA.
The Assessment Questionnaire for Evaluating Priorities in Ther-
apy Choice is a custom-developed instrument that prompts the
patient to list aspects such as daily activity levels, treatment fre-
quency, and physical impacts in order of priority (Supplemen-
tary Figure S2). The Assessment Questionnaire for Evaluating
Willingness to Change Therapy is another custom-developed in-
strument designed to assess the patient’s readiness to transition
to a new treatment, with responses rated on a 10-point scale
(Supplementary Figure S3). An adapted version of the Assess-

SCENARIO
We are facing a person

with clinically eligible®

HEMOPHILIA A who is potentially
interested in gene therapy

@ 15 the person with HEMOPHILIA A
willing to take an active role in the
deliberative process?

. 2
¥

o Is the person with HEMOPHILIA A
already informed about the therapy?

ment Questionnaire of the Motivation to Manage Disease/Ther-
apy was used to assess the patient’s self-awareness and confi-
dence in managing HA (Supplementary Figure S4);* patients
are asked to rate 10 statements on a 10-point scale. The Ques-
tions/Doubts Support section allows the patient to document any
concerns they have, ensuring that these are discussed during the
consultation.

The final component, Intention Setting, was designed to help
the patient clarify their intentions regarding gene therapy (Figure
3). The Assessment Questionnaire for Evaluating Expectations
Towards Gene Therapy, developed on the basis of the Treatment
Expectation Questionnaire (TEX-Q),?! can be used to support this
task (Supplementary Figure S5). It assesses the patient’s level of
agreement with statements related to their expectations for symp-
tom management, energy levels, and overall treatment outcomes.
Many of the tools included in the other components, such as the
Informative Brochure, Assessment Questionnaire for Evaluating
Priorities in Therapy Choice, and the Questions/Doubts Support
materials can also be used here.

The SDM tool follows an iterative and flexible decision-mak-
ing process (Figure 4). Patients and clinicians move together
through stages of information gathering, addressing doubts and
eventually committing to receiving or declining gene therapy.
Throughout the process, participants can revisit previous compo-
nents and patients are encouraged to involve their family members
and patient associations for additional support, ensuring that their
decision is fully informed and aligned with their values and pref-
erences.

? IN THE CLINICIAN'S BAG

EVALUATION FORM OF THE ROLE OF
n THE PERSON WITH HEMOPHILIA A

INTHE DELIBERATIVE PROCESS

Perhaps it's not the right time to push

[ ]
the person with HEMOPHILIA A to take
9 é an active role
L

Need for the physician to take over the
lead in the dialogue

ALIGNMENT OF “AGENDAS”

Figure 1. Component 1: Role definition when considering gene therapy for hemophilia A. According to the criteria of the Summary of

Product Characteristics of valoctocogene roxaparvovec.’
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Figure 2. Component 2: Agenda alignment when considering gene therapy for hemophilia A.
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Figure 3. Component 3: Intention setting for gene therapy to treat hemophilia A.
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Discussion

The development of the SDM tool for gene therapy in HA
successfully addressed the primary objective of creating a tai-
lored, patient-centric resource to guide informed decision-mak-
ing. The modular design facilitates structured interactions
between clinicians and patients, ensuring that patient values,
preferences, and concerns are central to the deliberative process.

Unlike previous SDM tools, which were often limited in
scope or lacked a comprehensive focus on patient-clinician col-
laboration,* this tool was developed through a unique, multi-
disciplinary process that involved Italian experts from a range
of fields, including clinical hematology, psychology, methodol-
ogy, and patient advocacy. This collaborative approach ensured
that the tool not only reflects diverse perspectives but was
specifically designed to meet the needs of patients and health-
care professionals in Italy. While its implementation in Italian
clinical settings is expected to enhance patient engagement and
to improve decision-making outcomes, the modular and adapt-
able structure of the tool could serve as a valuable framework
for developing similar SDM tools in other countries when gene
therapy for HA becomes available.

While there are still uncertainties related to the long-term
durability of the effects of gene therapy for HA, the transforma-
tive nature of this therapy represents a significant shift, offering
the possibility of an almost hemophilia-free lifestyle. The im-
plementation of SDM is crucial for aligning treatment decisions

with patient values and goals, as gene therapy can drastically re-
duce or even eliminate the need for regular treatments and the
associated logistical burdens, allowing patients to achieve
greater freedom in their daily lives.!! Given the complexity and
irreversible nature of gene therapy, SDM is essential in address-
ing patient concerns, providing clarity on treatment implications
and ensuring that both patients and clinicians have a shared un-
derstanding of the treatment process and expectations.*!!

The process leading to the development of the SDM tool for
gene therapy in HA in Italy yielded several important insights
and led to key adjustments that enhanced its final design. Feed-
back received from the experts during the meetings prompted
significant refinements to the tool’s design, particularly in terms
of user-friendliness. Refinements also focused on encouraging
clinicians to seek out continuous education to maintain up-to-
date knowledge of gene therapy, in order to be able to provide
potential recipients with the most up-to-date and relevant infor-
mation. Moreover, visual aids and clear instructions were inte-
grated into the tool to improve clarity and accessibility,
particularly when addressing the complexities of gene therapy.
These adjustments ensured the SDM tool was practical, patient-
centered, and suitable for a wide range of clinical settings where
persons with HA are routinely managed.

One of the primary takeaways was the necessity for a flex-
ible and modular structure, allowing the tool to adapt to per-
sons with varying levels of readiness and understanding. In
addition, the tool design ensures that clinicians and patients
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can revisit earlier components as necessary, aligning the deci-
sion-making process with the patient’s evolving journey. The
tool also provides a set of resources that clinicians can utilize
to facilitate structured discussions and patient-centered deci-
sion-making, particularly in situations where additional sup-
port is needed to ensure that patient values and preferences are
fully addressed. Cultural sensitivity and contextual relevance
were also integral to the tool’s structure, which has been de-
signed to seamlessly fit into the patient journey in the Italian
healthcare context.

Several limitations associated with the SDM tool should be
considered. First, although the tool is designed to be adaptable to
different levels of patient readiness, there is still potential for vari-
ability in patient engagement, particularly among individuals with
low health literacy or a limited understanding of gene therapy. In
addition, the complexity of gene therapy itself poses a challenge,
as even with simplified language and visual aids, some patients
may struggle to fully understand the long-term implications of
this novel treatment. Given the rarity of HA and the highly inno-
vative nature of the treatment, it is difficult to recruit patients to
validate the use of the tool extensively. Finally, the SDM process
has historically been time-intensive, which is critical in busy clin-
ical environments.> However, this tool has been designed with
flexibility in mind, where specific steps were implemented to min-
imize the impact on day-to-day clinical management by ensuring
that the tool is modular and adaptable. This flexibility allows the
tool to be revisited at different stages and ensures that it can be
applied even in the busiest clinical settings.

Conclusions

The development of an SDM tool for gene therapy in HA
represents a useful advancement in patient-centered care in Italy.
The tool offers a structured yet adaptable approach to navigating
complex treatment decisions. By incorporating feedback from
the experts on the Advisory Board and addressing the unique
challenges of gene therapy, this SDM tool provides both clini-
cians and persons with HA the resources needed for informed,
collaborative decision-making in managing gene therapy. Vali-
dation studies, continued refinement, and real-world testing will
be essential to confirm its long-term effectiveness and applica-
bility in diverse clinical settings.
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