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BACKGROUND: No disease-specific therapy currently exists for arrhythmogenic right ventricular cardiomyopathy (ARVC), a
progressive cardiogenetic condition conferring elevated risk for ventricular arrhythmias, heart failure, and sudden cardiac
death. Emerging gene therapies have the potential to fill this gap. However, little is known about how adults with ARVC, or
any other inherited cardiomyopathy or arrhythmia syndrome, appraise the risks and benefits of gene therapy research and
which considerations may influence their decisions about clinical trial participation.

METHODS: Twenty adults with clinically diagnosed and gene-positive ARVC participated in semi-structured interviews that
explored perceptions of gene therapy and hypothetical decision-making for gene therapy clinical trial participation. Interview
transcripts were qualitatively coded and analyzed.

RESULTS: Participants expressed enthusiasm for gene therapy with varied levels of personal interest in trial participation.
Although clinical severity appeared to be associated with an elevated interest in early trial participation, participants anticipated
weighing both personal and trial-specific factors including life stage, trial stage, risks, benefits, participation burden, study
leadership, and anticipated cost of future gene therapy. Adaptation to living with ARVC and involvement in the ARVC patient
community were also relevant to decision-making about trial participation. Potential ethical concerns included unquestioning
trust in clinical teams collaborating on industry-led trials and vulnerability of those recently diagnosed or with high perceived
severity of ARVC symptoms.

CONCLUSIONS: Several characteristics of the individual and trial warrant consideration during the informed consent process.
Insights from this study may affect trial planning and communication with participants who have inherited cardiac conditions.
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thy and arrhythmia syndromes are on the horizon.
Clinical trials have been announced for hypertrophic
cardiomyopathy,'? Danon disease,® and arrhythmogenic
right ventricular cardiomyopathy (ARVC),*¢ whereas pre-
clinical research continues for other conditions such as
long QT syndrome™ and catecholaminergic polymorphic

G ene therapies for a range of inherited cardiomyopa-

ventricular tachycardia.® Results from translational stud-
ies have been promising, leading to hope among patients
and providers.'0""3

ARVC is an autosomal dominant cardiogenetic con-
dition associated with elevated risk for sudden cardiac
death caused by progressive fibro-fatty cardiomyocyte
replacement associated with ventricular arrhythmias and
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Nonstandard Abbreviations and Acronyms

ARVC arrhythmogenic right ventricular
cardiomyopathy
ICD implantable cardioverter defibrillator

dysfunction.'* Pathogenic or likely pathogenic variants
in desmosome-related genes can be identified in up to
60% of patients, with loss of function variants in PKP2
the most common.' Early ARVC gene therapy strategies
use adeno-associated viral vectors to systemically deliver
PKP2 gene replacement targeting myocardial tissue.'®'8

Gene therapy trials involve significant risks. Because
of the concern for severe immune responses, immu-
nosuppression is generally recommended for a limited
period immediately before, during, and after treatment
induction.’®2° As the administration of adeno-associated
viral vector—based gene therapy leads to antibody for-
mation against adeno-associated viral vector, those who
have participated in prior gene therapy clinical trials may
be ineligible for other future adeno-associated viral vec-
tor—based approaches® Off-target effects, such as
cancer or other conditions caused by insertional muta-
genesis, are also theoretically possible2' Inflammatory
responses to viral vectors may be of particular concern
for people with ARVC because of the acute proarrhyth-
mic effects of cardiac inflammation.'®?22% Because of
these risks, the participation burden will be highly inten-
sive and likely involve hospitalization during therapy
induction, as well as frequent in-person monitoring visits
over several years.?" The likelihood of individual benefit
from early clinical trial participation is unknown.

It is unclear how people with ARVC, or other cardio-
genetic conditions, will weigh these potential risks and
benefits and make decisions about joining gene therapy
clinical trials. Studies among people with other genetic
diseases suggest high levels of enthusiasm for gene
therapy but nuanced disease-specific decision-making
about clinical trial participation.?*3* Inherited cardiomy-
opathy and arrhythmia syndromes differ from previously
studied conditions in that stabilizing treatment and inter-
ventions are available for most, despite being uncer-
tain and imperfect. For instance, exercise restriction is
a standard of care for PKP2-associated ARVC® and
antiarrhythmic drugs and epicardial ablation have proven
successful in reducing arrhythmia burden. Implantable
cardioverter defibrillators (ICDs) have greatly reduced
the risk of sudden death and heart transplantation has
been successfully used to improve prognosis in patients
with ARVC. In addition, gene therapy-related myocardial
inflammation may be particularly worrisome for patients
with ARVC as a potential arrhythmia trigger, given their
high rates of ventricular arrhythmias, ICD discharges, and
associated anxiety.3627
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As gene therapies for cardiogenetic conditions prog-
ress, it is critical to understand how patients with these
conditions will perceive gene therapy, appraise risks and
benefits, and approach decision-making. Understanding
these perspectives is needed to inform patient educa-
tion, informed consent processes, and clinical trial design.
Therefore, we conducted a cross-sectional, qualitative
semistructured interview study with adults with ARVC
to gain insight into their perspectives on gene therapy
and decision-making regarding clinical trial research
participation.

METHODS

The data that support the findings of this study may be avail-
able from the corresponding author on reasonable request.
This study was approved by the Johns Hopkins Medicine insti-
tutional review board and participants provided oral consent.
Methods are available as Supplemental Methods.

RESULTS

Population

Twenty adults, mean age 43.3 years (SD=11.6), with
ARVC participated in the interviews. Table 1 describes
their demographics and Table 2 describes their clinical
characteristics. Participants had been living with ARVC
for a median 8.5 years (interquartile range, 6—13.5).

Interview Findings

Our interview findings fell into 3 broad categories. We
begin by reporting gene therapy attitudes, which were
predominantly positive, and interest in clinical trial par-
ticipation, which ranged broadly. Next, we describe the
personal characteristics of interviewees which influ-
enced their hypothetical participation decision-making.
Finally, we identify participants’ perceptions about
features of a clinical trial that they believed would be
important to these decisions. Additional participant
quotations are available for each results section in
Tables S1 through S3.

Participant Awareness of and Attitudes Toward
Gene Therapy

Participants were typically already aware of gene therapy
generally and specifically in the context of ARVC. Most
participants were enthusiastic about the idea of gene
therapy. Much of their hope centered on the view that
gene therapy corrected the "root cause" of ARVC rather
than just mitigating symptoms, and many described gene
therapy as a cure despite this word not being used in
the interview guide. A few participants expressed skepti-
cism or concerns, largely about the use of a viral vector
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Table 1. Participant Demographics (Self-Reported, N=20)

‘ n ‘ %

Age, y

22-29 3 15

30-39 3 15

40-49 6 30

50-60 8 40
Gender*

Women or females 11 55

Men or males 9 45
Race and ethnicity

White 16 80

Middle Eastern/White* 1 5

Hispanic* 1 5

Black* 1 5

Hindi* 1 5
Education completed

High school 2 10

College 11 55

Graduate school 7 35
Region

East 9 45

South 5 25

West 4 20

Midwest 2 10
Setting

Suburban 11 55

Urban 7 35

Rural 2 10
Years since diagnosis

1-5 5 25

6-10 9 45

11-19 6 30

“Question was open-ended and is reported here in the words of participants.
The terms male and female are typically used to refer to sex rather than gender.

and perceived invasiveness, although many said their
concerns may be ameliorated by further education about
gene therapy mechanisms. Exemplar quotes address-
ing participants’ awareness and attitudes toward gene
therapy are available in Table S1.

Most Participants Would Consider Joining Gene
Therapy Clinical Trials

Interest in participating in gene therapy research was
high, but comfort with early- versus late-stage trials
varied considerably. No participant ruled out the pos-
sibility of participating in gene therapy clinical trials in
the future. Interest in participation fell along a spectrum
from certainly willing to participate immediately to pres-
ently unwilling to participate. Most (65%) would at least

Circ Genom Precis Med. 2024;17:e0047569. DOI: 10.1161/CIRCGEN.124.004759

Patient Perceptions of ARVC Gene Therapy

consider participating in phase | clinical trials if given the
opportunity. No clear associations emerged between
participation intentions and age, gender, education, race/
ethnicity, home setting (urban/suburban/rural), age at
diagnosis, years living with disease, or parental status.
Table 2 summarizes clinical characteristics by willingness
to consider participation in phase | clinical trials if given
the opportunity. Table S1 contains quotations from par-
ticipants representing a range of interest in participating
in gene therapy clinical trials.

Characteristics of the Patient and Hypothetical
Decision-Making

Several patient-specific factors were relevant to decision-
making. These factors all ultimately relate to the rele-
vance of ARVC to a person'’s life.

ARVC permeates participants’ lives in multifaceted
ways. Participants described an interconnected web of
hyperawareness of physical symptoms, stress and anxi-
ety about experiencing an ICD shock or sudden cardiac
death, and drastic lifestyle modifications impacting not
only exercise and athletics, but also social, career, finan-
cial, recreational, and reproductive decisions, as well as
management of other health conditions. Consequently,
many aspects of the reality of life with ARVC were
highly salient to participation decisions. These findings
are detailed below, and additional quotations from par-
ticipants for each section are available in Table S2.

Perceived Disease Severity

The potential to benefit personally was a major moti-
vator for participation, and a relative lack of concern
about current disease status appeared to be a demoti-
vator. Based on a preliminary analysis of clinical mark-
ers and participation intentions, those with lower left
ventricular ejection fraction seem more likely to con-
sider participation in phase | clinical trials (Table 2).
There were no clear relationships between interest
in participation and other objective clinical markers,
such as experience with ICD shock, ablation, history of
ventricular tachycardia, or right ventricular function. In
describing disease severity, most participants focused
on present stability more than prior clinical experi-
ences or clinical measures. Many participants cited the
stable status of their disease as a demotivator, even
mentioning fears about the potential to jeopardize cur-
rent stability. Correspondingly, many mentioned that if
their disease increased in severity or interfered more
with their life, participation would be highly desirable
or even necessary. The participant who perceived his
disease status as most severe and unstable was the
most eager to participate in gene therapy clinical trials
at any stage, stating the following: “A hundred percent |
would participate, no questions asked ... I'd say yes ...
Right away"—Participant 114.
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Table 2. Clinical Characteristics of Participants

Patient Perceptions of ARVC Gene Therapy

All Willing to consider Not willing to consider
(N=20) phase | (n=13, 65%) | phase | (n=7, 35%)
n n n P value
Gene* 1 (PKP2 vs other)
PKP2 14 9 5
DSP 3 3 0
DSG2 1 0 1
DSC2 1 0 1
PLN 1 1 °
Age at diagnosis, y 1 (<80 vs 30+)
13-18 3 2 1
18-29 4 3 1
30-39 6 3 3
40-49 6 4 2
50-55 1 1 0
ICD shock 0.64
At least once 12 7 5
Never 8 6 2
History of sustained ventricular tachycardia* 13 8 5 1
History of ablation* 12 7 5 0.64
Right ventricular ejection fraction* 0.59 (normal or low normal vs reduced)
Normal 4 2 2
Low normal 1 0 1
Mildly reduced 7 4 3
Moderately severely reduced 8 7 1
Left ventricular ejection fraction* 0.02 (60%-+ vs lower)
>60% 7 2 5
500%-55% 7 5 2
40%-49% 4 4 0
30%-39% 2 2 0
Mean (SD) 53.2 (9.3) | 50.7 (10.5) 58.1 (4.7) 0.096

ARVC indicates arrhythmogenic right ventricular cardiomyopathy; and ICD, implantable cardioverter defibrillator.
*Drawn from ARVC research registry based on most recent clinical exam. All other clinical characteristics are self-reported.

Adaptation to Disease

Many participants described a years-long process of
adaptation to living with ARVC, which was often com-
plicated by experiencing periods of more severe symp-
toms or other reminders of their condition. Adaptation
to disease was an important consideration in research
participation.

Participants described how the impact of their con-
dition had changed since their diagnosis. In discussing
the transition to living with ARVC after diagnosis, many
described drastic shifts in exercise level, social activities,
and physical and mental health that affected their lives
nearly every day. Over time, participants described their
adaptation to living with their condition. For example, a
participant diagnosed seven years ago states, “You know,
I haven't been living with this disease for a very long time,
but it's been long enough where | basically have had to
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accept that my life, the way I'm living my life is different
from the way | want to be living my life"—Participant 111.
Many participants who had lived with the condition for
years speculated that this adaptation to disease resulted
in a different view on gene therapy clinical trials than
they may have had if they were more recently diagnosed:
“Cause | think it was just such a radical upset in my life
that | would have done anything to get rid of it. And now
I'm like okay, well it's been 10 years. I'm fine for the most
part, like I've adjusted’—Participant 115.

The most recently diagnosed participant had been
living with the condition for =1 year. She described
the extreme impact that her diagnosis has had on
her life and appeared to be very early in the adapta-
tion process. When asked about her worries related
to ARVC, she became tearful: “Umm [crying] that I'm
going to die soon and | won't be able to see my [kids]
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grow up ... | think about it every day. Every day. [crying]
I'm going to die soon and I'm going to die alone. And
nobody's going to find me"—Participant 119. On being
asked about her interest in gene therapy clinical trial par-
ticipation, she responded similarly to how many partici-
pants who had lived with ARVC for an extended period
said they may have responded when first diagnosed: ‘|
haven't really been living with it that long, but | just want
to go back to when | didn't have any issues with my heart.
So, if there's a possibility of having that happen, then [l
go for it ... we know nothing's guaranteed, but at least
trying"—Participant 119.

However, some participants mentioned aspects of
adaptation that made them more interested in participa-
tion. For example, 1 participant discussed changes in her
identity and social sphere because of the inability to par-
ticipate in sports which have become increasingly appar-
ent over the years and mentioned that dissatisfaction
with these changes is a motivator of participation for her.

Involvement With ARVC Community

Many of those who were interested in participation
cited altruistic desires as major motivators. Participants
described wanting to participate in research to help oth-
ers with ARVC, including the current ARVC community
and future generations of one’s own family. Some par-
ticipants felt a sense of duty to help their community
if personal risks of participation were within reason.
Altruistic desires were expressed by many individuals
but seemed to be more common among those who
were more involved in the ARVC community and had
friends or family members who were also affected with
the condition. For example, a participant who described
herself as highly involved in the ARVC disease advo-
cacy community remarked: “l think it's going to take very
special people to be in phase one and phase two, brand
new clinical trials. And | was thinking, would | do that?
And it's just a really hard concept because if, you know,
‘if not me, who?' you have that kind of a response’—
Participant 118.

Coping Styles

Conversely, some participants reported strategic dis-
tancing from the ARVC community as beneficial to
mental health and described a degree of forgetfulness
about their disease as therapeutic. Some participants
who had previously participated in clinical trial research
also described the increased time they spent thinking
about their condition due to the demands of participat-
ing in research. Among participants who reported stra-
tegic distancing, concerns about potential risks and
participation burden appeared to conflict with the desire
for personal and community benefit. For example, in
response to a question about immune suppression, 1
participant reacts: “l just had this sensation where | was
just telling you that | don't go to all these meetings and
stuff because | want to distance myself from it. And
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| was just saying how | would like to help. And then
there was a part of me that just said, ‘Well, just run away
from all of this and just do your thing until you run out
and, and | mean, why do this if you're—? If there's a risk
and you don't know about the outcome! But, | mean, |
guess, | mean, if I'm being totally honest, | guess | feel
both ways right now ... Like | have this altruistic side
that really wants to help ... and then there’s a side that
scares the crap out of me and, and, and look, | mean,
you're going to die from this thing anyway, so just don't
get involved in all of this and just let it run its course’—
Participant 110.

Life Stage

Life stages, including family life and children, played
a multifaceted role in anticipated decisions around
research participation. Many participants talked about
hoping for gene therapy to mitigate the risks of ARVC
to ensure they could take care of and experience the
lives of their children for years to come. Similarly, some
participants hoped that gene therapy could restore
physical activity limitations to enable them to physi-
cally care for, lift, and play with their children without
anxiety. Desiring a cure for currently affected children
was also a major motivator for participation. However,
these hopes were tempered by concerns about poten-
tial harm to their children as a result of their research
participation, such as taking time away from children to
participate or becoming more ill because of research
participation. Several parents mentioned that risks felt
weightier after having children. Therefore, the potential
implications that gene therapy research participation
could have on one’s children’s lives were not seen as
unilateral. Participation could risk the possibility of harm
to a parent who is needed to provide care for them, but
could also result in treatment advances that could save
or improve the lives of both the affected parent and at-
risk children.

Perceived Characteristics of the Trial Important
to Decision-Making

Several trial-level factors were relevant to decision-
making. Additional quotations from participants for each
topic are available in Table S3.

Perceived Trial Benefits

Participants primarily hoped for personal therapeutic
benefits from clinical trials, as well as possible benefits to
one’s family members and community members. Hopes
about the outcomes of gene therapy, and the definition
of the word cure, appeared to vary significantly among
participants. Specific hopes for personal benefit included
being cured, no longer needing to think about ARVC,
repairing prior cardiac damage, stopping other treatments
or removing their ICD, resuming prior exercise levels or
activities, and preventing future disease progression.
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Perceived Trial Risks

Participant responses to the potential risks of trials var-
ied widely. Some were accepting of the risks, many were
highly daunted by the risks, and all desired further infor-
mation. When asked which risk would be most important
to clinical trial participation decisions, every risk pre-
sented was selected at least once. Long-term unknown
off-target effects of gene therapy and the potential for
ineligibility for future gene therapy treatments were the
most frequently selected, and when others were chosen
it was most often described as because of negative per-
sonal experience. Reasoning for selecting risks often
centered on uncertainty, irreversibility, and feeling afraid.
Certain risks felt less intimidating when viewed as com-
parable to risks already experienced living with ARVC.

Trial Stage and Data Availability

The stage of the trial and availability of clinical data
regarding safety and effectiveness were very impor-
tant to the majority of participants. Many individuals
mentioned they would consider Phase | but would be
more highly interested in phase Il trials when safety
had been more established. Many expressed a desire
to wait for further data from early trials regarding safety
and effectiveness before deciding about participation in
later phases. They expressed the need for more data to
inform personal risk-benefit analyses. For example, Par-
ticipant 105 mentioned that he was less interested in
stage | trials because he viewed his current condition as
“not life-threatening,’ but his desire to stop progression
as early as possible informed his interest in taking on
the lower risks of stage Ill trials. Participants who were
most ready to participate in phase | trials either viewed
their disease stage as severe enough to justify the risks
or viewed the risks as minimal and worth the potential for
community and personal benefit. Participants who would
consider participation in stage | trials (and other stages)
also expressed a desire for more information, includ-
ing data from laboratory studies and animal models as
well as from trials of other gene therapies to inform their
decision.

Perceived Burden of Trial Participation

Appraisal of the potential time and energy burdens
required to participate in gene therapy research varied
widely between participants. Some participants described
the participation burdens as the central factor in their
decision, often mentioning an inability to travel due to
obligations to career or family, such as raising young
children. Others, including some with young children,
described the time and energy burdens as playing little
to no role in their participation decisions in comparison to
weighing the medical risks and benefits of participation.

Trust in Clinicians and Researchers
Many participants noted that the opinion of trusted mem-
bers of their healthcare team would be pivotal to their

Circ Genom Precis Med. 2024;17:e0047569. DOI: 10.1161/CIRCGEN.124.004759

Patient Perceptions of ARVC Gene Therapy

decision to participate. All participants were familiar with
the ARVC team at Johns Hopkins Medicine, and some
had very longstanding relationships with their providers,
regardless of institution. In addition to consulting them for
personalized clinical expertise, they relied on the ARVC
team to conduct research advancing treatments and
keep them abreast of developments at yearly patient-
focused conferences. As a result, trust in clinicians and
trust in researchers were heavily entangled. Participants
mentioned strong beliefs in the benevolent intentions of
their clinician-research team, for example, ‘| totally trust
the doctors ... | guess there's a blind faith that if they ask
me to participate, that they're going to use me in some
way to advance their knowledge"—Participant 110. Many
participants also had positive experiences participating
in prior research conducted with their clinical team, and
this appeared to heighten their willingness to participate.
For example, when asked about interest in participating
in gene therapy trials, 1 participant stated the following:
“Yeah. I'll do it. | guess, like | said, I've kind of done every-
thing that you guys presented, because | feel like it's been
good. It's for my own betterment and ultimately a lot of
other people’s betterment, and, yeah, as long as | feel that
you guys pick a good study ... | guess | trust myself to
make a good decision for myself because | have a lot of
trust in the information you guys provide"—Participant 107.

Conversely, some participants expressed ambivalence
about the importance of personal trust in study leader-
ship, focusing more on the expertise of the team. Finally,
participants emphasized their desire to be fully informed
about the research itself and expressed that secrecy may
lead to loss of trust.

Anticipated Cost of Gene Therapy

Disparities in potential future access may impact
research participation decisions. Some participants had
preexisting concerns about future gene therapy costs,
whereas others became aware of the high cost associ-
ated with prior approved gene therapies near the end of
the interview. A few participants, particularly those with
primarily altruistic motivations to participate, responded
by expressing unwillingness to participate in research
if the gene therapies were ultimately only likely to be
financially accessible to a minority of affected individu-
als. Many desired estimated cost and insurance cover-
age information before participation decisions. Others
mentioned that concern about being unable to access
the treatment once approved was a motivating factor
to participate in research and increased their willing-
ness to accept risks. Other participants viewed the likely
high costs as expected and outside of their control,
and expressed this would not affect their willingness to
participate.

Gene Specificity
Individuals were mostly accurately aware of whether their
genetic variant was likely to be eligible for early trials.
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Although non-PKP2 participants expressed some impa-
tience for gene therapies to address their disease, they
overall felt that progress for any gene was likely to ben-
efit all in the long run.

DISCUSSION

This study explored how patients with ARVC appraise
the risks and benefits of gene therapy research and
identified which clinical, personal, and trial-specific fac-
tors may influence their decisions about clinical trial par-
ticipation. We found that although attitudes toward gene
therapy were positive, interest in participating in gene
therapy clinical trials varied. Various characteristics of the
potential participant, their experiences with ARVC, and
perceived features of the trial and its outcomes were rel-
evant to decision-making. As described below, our find-
ings extend the results of research on decision-making
for participation in gene therapy research to patients with
cardiogenetic disease for the first time. Our results can
also guide both healthcare providers facilitating partici-
pation decision-making and informed consent, as well as
investigators designing trials that will maximize accept-
ability to participants.

Considerations for Recruitment Education and
Informed Consent

As was seen in most other research among people with
genetic conditions,?#?%3438-41 gene therapy was highly
acceptable to participants, with a minority having any
concerns. However, participant perceptions of gene ther-
apy revealed important considerations for the consent
process.

Hope around gene therapy and the use of the word
cure highlight the need for careful alignment of expec-
tations with expected trial outcomes. Current evidence
from animal models suggests that gene therapy may
slow or prevent the progression of the disease,* but the
degree to which this may improve the lives of patients
for whom the disease has already significantly pro-
gressed is not clear. Currently, the removal of an existing
ICD after gene therapy would not be recommended, and
receiving gene therapy would not change the recom-
mendations for exercise restriction. In this sample, hopes
for personal benefit far outstripped current evidence. In
addition, the word cure was frequently applied by par-
ticipants to gene therapy but was not clearly defined.
Careful and explicit discussion of likely outcomes of a
trial during informed consent is essential, with particular
consideration to the emotional valence and hopes that
gene therapy clinical trials evoke for patients. In simi-
lar research on other conditions, the belief and desire
for an absolute cure has also driven participation deci-
sions.?62832 Clarifying patients’ differing expectations
of meaningful trial outcomes was noted as of major
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importance.?® Further exploration of willingness to take
on risks given the likelihood of particular outcomes
in ARVC is warranted, especially in larger samples of
patients and using quantitative measures.

Participants responded to risks in varied ways. Many
felt most concerned about risks that are intrinsically
related to the uncertainties of research. In-depth pre-
sentation of the limited available data about trial risks is
both necessary to facilitate informed consent and highly
desired by participants, as seen in similar studies con-
ducted in other disease groups.?* Many participants in this
study also compared the risks of gene therapy trials to
those they already experienced related to ARVC or in life,
and some were most worried about risks that reminded
them of a personal experience. Careful consideration
of whether and how to differentiate between the risks of
early-stage gene therapy trials to those of standard of
care and other potential comparators is warranted.

Future studies may further explore demographic or
disease-related predictors of participation intentions,
including further investigation of the potential relation-
ship between the extent of cardiac dysfunction and par-
ticipation interest. This study was poorly suited to quantify
these relationships, and potential associations have been
observed in other studies.®*

Participants’ perceptions of their disease were also
important considerations for consent. Perceiving one’s dis-
ease status as unstable and life-threatening may strongly
motivate participation, especially for those who feel they
lack other options. These participants may also be more
vulnerable to underestimating the risks of gene therapy and
overestimating its benefits.® This is of particular relevance
given the possibility that those with highly severe clinical
disease may be ineligible for early trials given increased
risks of side effects, while individuals who perceive their
disease as more severe than clinically suggested are more
likely to be eligible to enroll. Although remaining aware that
individuals will have divergent appraisals of risk, ensuring
potential participants are well-informed of their risk strati-
fication and evaluation by their clinical team is essential,
particularly given some participants reported their sever-
ity as unknown to them. Furthermore, the ARVC commu-
nity may expect justification for trial exclusion based on
severe clinical markers given the extremely high desire for
participation among those individuals and the widespread
perception that more severely affected individuals are the
most appropriate potential participants.

We also found that participants who were early in
the process of adapting to life with ARVC viewed gene
therapy differently compared with those who had more
opportunity to adapt to living with ARVC. Although the
adaptation process can be nonlinear, one's perceived
ability to live with the risks of ARVC will likely change
over time, and researchers should engage with how to
ensure individuals early in the disease adaptation pro-
cess are making truly informed decisions. This finding
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corroborates the observation that individuals with inher-
ited eye conditions who have lower self-acceptance
regarding vision loss were more motivated to participate
in gene therapy trials.?®

Considerations for Trial Design

Providing information is important for any clinical trial.
Presenting prospective participants with specific data
from preclinical activities and other gene therapy trials
was noted many times by our study participants as espe-
cially important.

With regard to the participation burden, the projected
psychological toll of constant reminders about ARVC
was noted as significant. Many participants described
coping with their condition by maintaining a level of dis-
tance from their disease community and other reminders
of their condition. Given the many follow-up visits likely
to be necessary for safety and data collection, clinical
trial planners may consider how best to support men-
tal health during the research process. Trial designers
should be mindful to consider the time and energy bur-
den of participation in a clinical trial as well, such as the
need for childcare for parents during both study visits
and periods of immune suppression.

The extremely high levels of trust and reliance on rec-
ommendations by the participants’ medical team were
notable, apparently beyond what has been observed in
other gene therapy studies.?®?” This may be related to the
specific partnerships of ARVC providers with the com-
munity, given how few ARVC programs exist and how
rare the condition is, as well as the fact that participants
were recruited from a research registry. Regardless, this
finding highlights that clinical teams with longstanding
patient relationships should be very clear about their
level of involvement with the trials when discussing them
with patients. Those who are directly involved in trials
should communicate their roles and what they can or
cannot control about the trial. Imprecise communication
about this may jeopardize their deeply trusting relation-
ships with these patients and unduly influence partici-
pant decisions.

Finally, concern about the future cost of gene ther-
apy was substantial and has rarely been noted in prior
studies.?® This may reflect increasing awareness of the
potential future costs of gene therapy and/or the high
levels of gene therapy awareness among participants.
Trial organizers should be aware that participants may
have questions and expectations of answers with regard
to future cost and accessibility of gene therapy, and for
some, this may be a demotivator for participation.

Limitations

Qualitative methodology is not intended to prove causal
relationships and is considered transferable rather than
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generalizable; instead, this methodology enables us to
explore or interpret concepts that are not easily captured
in quantitative analyses and to highlight areas for future
exploration.**

Despite purposive sampling, the demographic diver-
sity was limited most notably with regard to race (people
identifying as White were overrepresented) and educa-
tion (people with at least a college education were over-
represented). This is of particular note given that most
gene therapy perceptions research has been conducted
largely among highly educated White individuals, and
some studies including higher numbers of participants of
other backgrounds have found markedly more negative
perceptions of gene therapy.3°®' In addition, participants
in this study likely have more positive orientations toward
research than the general population of individuals with
ARVC, given that they agreed to participate in this study
and had previously agreed to be contacted for research
when enrolling in the Johns Hopkins ARVC Registry.

Conclusions

Several considerations for gene therapy participation
from other conditions can be applied to those with car-
diogenetic conditions, such as the need to clarify per-
ceived expectations and risks. Additional factors are
also at play, such as variable adaptation to disease
and perceived severity, as well as aspects of the trials
themselves. Overall, these findings support a holistic
approach to informed consent and participation proce-
dures, including not only transparency with detailed data
provision but individualized, grounded decision support
and ongoing support for participants throughout the trial.
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