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Purpose: Timely detection and multidisciplinary management of RPE65-related inherited
retinal disorders (IRDs) can significantly improve both disease management and patient care.
Thus, this Narrative Medicine (NM) project aimed to investigate the evolution of the care
pathway and the expectations on genetic counseling and gene therapy by patients, caregivers,
and healthcare professionals.

Patients and Methods: This project was conducted between July and December 2020, invol-
ving five Italian eye clinics specialized in IRDs, targeted pediatric and adult patients, their
caregivers, attending retinologists and multidisciplinary healthcare professionals. Narratives and
parallel charts, together with a sociodemographic survey, were collected through the project
webpage. In-depth interviews were conducted with Patient Association (PA) members and multi-
disciplinary healthcare professionals. All data were entered into the Nvivo Software for coding and
analysis.

Results: Three pediatric and five adult patients with early-onset RPE65-related IRDs as well
as eight caregivers were enrolled; 11 retinologists globally wrote 27 parallel charts; in-depth
interviews were done with five multidisciplinary healthcare professionals and one PA
member. Early diagnosis remains challenging, and patients reported to have changed up to
10 healthcare professionals before accessing their specialized center. Despite the oftentimes
lack of awareness of patients and caregivers on the purpose of genetic testing, participants
generally consider gene therapy as a therapeutic chance and a historic breakthrough for the
management of RPEG65-related IRDs. Well-organized networks to support the patient’s
referral to specialized centers — as well as a proper communication of the clinical and genetic
diagnosis and the multidisciplinary approach — emerge as crucial aspects in facilitating an
early diagnosis and management and a timely initiation of the rehabilitation pathway.
Conclusion: The project investigated the RPE65-related IRDs care pathway while integrating the
different perspectives involved through NM. The analysis explored the patient’s pathway in Italy
and confirmed the need for a well-organized network and multidisciplinary care while highlighting
several preliminary areas of improvement in the management of RPE65-related IRDs.
Keywords: IRDs management, multidisciplinary, inherited retinal dystrophies, diagnosis,
patient’s pathway

Introduction
Inherited retinal dystrophies (IRDs) are a group of genetically and clinically
heterogeneous degenerative conditions' affecting approximately 1 in 2-3000 people
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worldwide.”? IRDs related to mutations involving the
RPEG65 gene are characterized by a progressive loss of
photoreceptor cells and visual function impairment, result-
ing in an irreversible visual decline’ and potential
blindness;” retinitis pigmentosa (RP)’ and Leber congeni-
tal amaurosis (LCA)® are the most common phenotypes.
The deterioration of visual acuity and peripheral vision
follows early symptoms: visual impairment in different lumi-
nance conditions, night blindness, and nystagmus.”* While
IRDs management remains mainly support-oriented with
a focus on monitoring, education, and counseling,”® gene ther-

apy represents a novel potential treatment™® "'

as no treat-
ments yet could slow or stop the progression of sight loss.'
Since the age of onset ranges from early childhood to middle

age, a timely detection of IRDs'>'*

and an optimal multi-
disciplinary management'> can significantly influence the
improvement of the patient’s quality of life and offer thera-
peutic perspectives: an early diagnosis is critical to proper
visual rehabilitation, as well as for genetic diagnosis and
counseling and gene replacement therapies.'®!” In particular,
referral to highly specialized centers ensures multidisciplinary
and personalized care,'® while a genetic diagnosis is critical to
establish eligibility for an optimal gene therapy.'’

Given the lack of data related to care pathways and
patient’s quality of life,'” patient self-reporting has
become crucial for the development of a suitable multi-
disciplinary management strategy.>’ Moreover, as affirmed
in other studies,?" it is crucial to investigate methodologies
that can gather patient experience that mere analysis of
clinical pathway could not determine.

The World Health Organization (WHO) highlighted the
significance of researching the illness experience more
broadly?* to inform clinical practice,>® and recommended
the use of narrative research.

As described in other studies,”**° Narrative Medicine
(NM) deals with illness narratives to pursue the integra-
tion of the biomedical sphere with the individual and
social experience of a condition.’” Within the research,
NM helps identify feasible interventions and implement
the care pathway, by integrating the perspectives of all the

d;28,29

factors involve its findings have been increasingly

3031 4150 in the clinical

used to improve the quality of care,
genetics practice.*?

The NM project “BIRDS — The Beat of IRD Stories”
aimed to study the RPE65-related IRDs illness experience
through the analysis of narratives (a) to investigate the
evolution of the care pathway and the expectations about

genetic counseling and gene therapy as experienced by

patients, caregivers, and healthcare professional; (b) to
reveal the impact of these conditions on the personal and
social quality of life; and finally (c) to provide insights for
a better knowledge and clinical practice on RPE65-related
IRDs. This study focuses on the first purpose of the pro-
ject; to the best of our knowledge, no other study investi-
gated the RPEG65-related IRDs care pathway while
considering at the same time the perspectives of underage
and adult patients, caregivers, retina specialists and multi-
disciplinary healthcare professionals.

Methods
Research Design and Setting
The project was conducted between July and

December 2020, targeting pediatric and adult patients with
an RPEG5-related IRD, caregivers, retina specialists, and
other healthcare professionals from multidisciplinary teams
involved in providing care. Five Italian eye clinics specia-
lized in IRDs —ie, two pediatric hospitals and three university
hospitals (Supplementary file 1) — were involved in the

enrollment of participants. In July 2020, researchers from
“Istituto Studi Direzionali” (ISTUD) Foundation trained the
which
Association (PA) member and five retinologists specialized

Steering Committee — involved one Patient
in IRDs — on NM and on the project’s purposes, design, and
investigation tools; afterward, researchers invited them to
engage patients and caregivers in participating in the research
by accessing the project webpage [http://www.medicinanar
rativa.ewbirds].

A clinical RPE65-related IRD diagnosis, determined at
the reference medical center, or the caregiving of a person

with this condition were the eligibility criteria for pediatric
and adult patients and caregivers, together with the will-
ingness to share their experience on the care pathway;
thus, the ability to communicate in Italian was also critical.

Data Collection

Researchers ensured the survey accessibility by following
the Web Content Accessibility Guidelines (WCAG) 2.1;**
furthermore, patients could share their experience either by
writing or recording an audio file, to address their low
vision challenges and obtain age-appropriated support in
writing, if underage. Narratives were anonymously col-
lected through the Alchemer platform, available on the
project webpage; subsequently, raw narratives were down-
loaded as Microsoft Excel spreadsheets. An illness plot** —
ie, a plot characterized by evocative words to encourage

https:
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individual expression® and aimed to retrace the illness
experience in order to identify its evolution over time —
was formed based on the written narrative for patients and
caregivers, together with a sociodemographic survey.

Researchers gathered retina specialists’ care experience
through the parallel chart®® — ie, a personal notebook
where the retinologists could record their thoughts and
feelings in plain language, in addition to the technical
reports.”” The patients described in parallel charts could
not be the same ones participating in the projects, as well
as the patients’ caregivers could not be the same ones
sharing their experience.

These investigation tools (Supplementary file 2) were

designed for the three groups of participants to address com-
mon aspects: (a) the onset of symptoms, the pathway toward
the clinical diagnosis, and the clinical encounter; (b) the
experience of genetic counseling and the participants’ expec-
tations about gene therapy; and (c) the evolution of the care
relationship over time and the target areas to be improved.

Furthermore, researchers

3

performed an in-depth

interview®® with five multidisciplinary healthcare profes-
sionals involved in IRD management and one PA member,
to further help care pathway-related issues to emerge; each
participant approved the final transcript before the analysis.

The investigation tools, summarized in Table 1, were
designed by two ISTUD researchers with different aca-
demic backgrounds and were reviewed within the Steering

Committee to reduce any cognitive bias.

Ethical Considerations

The project was carried out according to the Declaration of
Helsinki and approved by the Ethical Committee of the
“Luigi Vanvitelli” University Hospital (Naples, Italy) in
September 2020. The retinologists involved obtained

Table | Investigation Tools Used in the Project

a written informed consent to participate from the parents
of underage participants during the first project meeting;
adult participants provided their web-based informed con-
sent after briefing on the research purposes and confiden-
tial data processing procedures according to the General
Data Protection Regulation of the European Union 2016/
679 and the Italian Law 196/2003.*° All informed con-
sents included the publication of anonymized responses
and narratives (Supplementary file 3).

Analysis

Survey data was analyzed through descriptive statistics;
answering questions or filling in fields in the illness plots
and the parallel charts was not mandatory, thus the varying
sample sizes. Researchers entered anonymous narratives
into the Nvivo software for coding and analysis;*' three
narratives for each group and one in-depth interview were
collectively coded to assess the consistency across team
members and then reviewed during weekly peer debrief-
ings, to limit any cognitive bias. Researchers employed
open interpretive coding to identify and analyze the emer-
ging topics in the narratives and in-depth interviews.

The Steering Committee examined the results to collec-
tively address any issues emerged and the data interpretation.
Researchers followed the Consolidated Criteria for Reporting
Qualitative Research (COREQ) reporting guidelines.*?

Results

Eight patients with an early RPE65-related IRD onset parti-
cipated in the project in writing, together with eight care-
givers (parental or partner); 11 retinologists specialized in
IRDs globally wrote 27 parallel charts. One PA member and
five multidisciplinary healthcare professionals — ie, two

Category of Participants

Investigation Tools

Underage and adult patients

Sociodemographic survey
lliness plot, to collect written narratives

Audio track, to present and promote audio narratives

Caregivers

Sociodemographic survey

lliness plot, to collect written narratives

Retinologists

Sociodemographic survey
Parallel chart

Multidisciplinary healthcare professionals and Patient Association member

Sociodemographic survey

In-depth interview
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psychologists, two genetic counselors, and one orientation
and mobility instructor — participated in the in-depth
interviews.

Tables 2 and 3 summarize the sociodemographic data of
participants; non-responders are included as a separate
category.

Figure 1 provides a flowchart to reconstruct the
RPEG65-related IRDs care pathway from the patients’ and
caregivers’ narratives.

Quantitative data are presented as median (range). The
following four subsections illustrate the main findings: (a)
the onset of the condition, the pathway toward the clinical
diagnosis, and the first clinical encounter in a IRDs spe-
cialized center; (b) the genetic counseling experience and
the personal expectations about gene therapy; (c) the

evolution of the care relationship over time and the target
areas to be improved; and (d) insights and proposals for
the improvement of the care pathway from the in-depth
interviews. Figures 2—5 and Tables 4 and 5 report quotes
from narratives, parallel charts, and in-depth interviews.
Supplementary file 3 provides four narratives from parti-
(in English).
identification risk by applying different codes from those

cipants Researchers reduced the re-

used to identify participants during data collection.

From the Onset of Symptoms to the
Beginning of the Care Pathway

Patients showed the first signs of visual impairment at 2 years
and 3 months of age (0,56 years). Light gazing and the

Table 2 Sociodemographic Data of Patients, Caregivers, and Patients Described in Parallel Charts

Patients (N=8) Caregivers (N=8) Patients in Parallel Charts
(N=27)
Gender
Female 6 (75%) 6 (75%) 12 (44%)
Male 2 (25%) 2 (25%) 15 (56%)
Age (yrs)
Median (range) 26 (8-63) 44 (31-70) 17 (5-65)
<18 3 (38%) - 15 (56%)
>18 5 (62%) 8 (100%) 12 (44%)
Geographic residence
Northern ltaly 3 (38%) 2 (24%) -
Central ltaly 4 (50%) 4 (50%) -
Southern Italy I (12%) 1 (13%) -
Non-responders - 1 (13%) -
Education
Elementary school I (12%) - 7 (26%)
Middle school - 1 (12%) 4 (15%)
High school I (12%) 3 (38%) 4 (15%)
Bachelor/Master 3 (38%) 3 (38%) 3 (11%)
Non-responders 3 (38%) 1 (12%) 9 (33%)
Employment status
Student 4 (50%) - 16 (59%)
Working 3 (38%) 6 (76%) 10 (37%)
Not working - - -
Retired - 1 (12%) | (4%)
Non-responders I (12%) 1 (12%) -
Marital status
Single 6 (75%) 1 (12%) 18 (67%)
Married 2 (25%) 5 (64%) 7 (26%)
Separated - 1 (12%) 2 (7%)
Non-responders - 1 (12%) -

Notes: Data are presented as n (%) or median (range).
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Table 3 Sociodemographic Data of the Retinologists and
Multidisciplinary Healthcare Professionals Interviewed

Retinologists Multidisciplinary
(N=11) Healthcare
Professionals (N=6)

Gender

Female 5 (45%) 5 (83%)

Male 6 (55%) 1 (17%)
Age (yrs)

Median (range) 42 (32-64) 54 (49-67)
Geographic residence

Northern ltaly - 2 (33%)

Central Italy 8 (73%) 4 (67%)

Southern ltaly 3 (27%) -

Non-responders -
Professional activity duration (yrs)

Median (range) 16 (6—41) 23 (19-35)
Specialization

Ophthalmologist 8 (73%) 1 (17%)

Pediatric Ophthalmologist 1 (9%)

Orthoptist 2 (18%)

Medical Geneticist 1 (17%)

Rehabilitation technician 1 (17%)

Psychologist 2 (32%)

Patient Association member 1 (17%)
Workplace

Hospital 2 (18%)

University Hospital 9 (82%) 2 (33%)

Other 4 (67%)

Notes: Data are presented as n (%) or median (range).

inability to see objects in luminance change conditions were
reported as the critical signs identified during early childhood
in 57% of patients’ narratives (Figure 2), followed by balance
and coordination issues and night blindness (both 43%).
Parental caregivers reported light gazing and lack of eye con-
tact, both present in 83% of the narratives, and night blindness
(50%) as the main signs of visual impairment.

Pediatricians and ophthalmologists were the first profes-
sionals to be consulted in 57% and 43% of patients’ narratives,
respectively. Patients reported to have changed up to 5 (med-
ian, 2.5; range, 1-5) medical centers and up to 10 (median, 2;
range 0-10) healthcare professionals before accessing the
IRDs specialized center; in 75% of patients’ narratives, inter-
regional mobility emerged as highly important in order to
access the specialized center in terms of IRDs knowledge
and diagnostic capabilities for pediatric patients

My parents started travelling around Italy looking for doctors

who could explain what was going on. Pediatricians said that

my mother was too anxious [...]. The diagnosis came only
after many doctors and many trips, Patient 006.

Fifty percent of patients reported communication issues upon
the clinical diagnosis, mainly highlighting disorientation

They told my mother that I needed psychological support to
cope with the condition, and that the doctor could help me.
I cried. I justcried. [...] I cannot say who made more mistakes:
the doctors I met, so little empathetic, or the school and its
bureaucratic procedures, or my family, which raised and trea-
ted me as “normal”. Some categories should be included with
caution in a child’s life, but it must be done indeed, to avoid
worse disorientation, Patient 001.

Or a lack of therapeutic proposals

The trips ended when the lapidary diagnosis arrived:

“Retinitis pigmentosa. There is no cure”, Patient 006.

Within the parallel charts, retinologists indicated the need for
a therapeutic perspective (28%), the concern for the evolution
of the condition (40%), and the trust in the IRDs specialized
center (32%) as the main issues expressed by patients and
caregivers during the first clinical encounter (Table 4). In
addition, they described the communication strategies
employed to start an adequate care pathway: active listening
and empathy emerged as crucial in 50% of the parallel charts,
the effort to provide a proper and correct information in 42%
and the self-identification with patients or parental caregivers
in 18%.

Genetic Counseling and Expectations
About Gene Therapy

All patients reported to have undergone genetic counsel-
ing. Nonetheless, 57% accessed the specialized center
without knowing the importance of genetics, and without
having undergone a genetic test after the clinical diagnosis
(Figure 3), while 43% referred to be too young to under-
stand its purpose entirely. Conversely, 25% of caregivers
reported having become aware of the aim of genetic test
only recently, and 75% considered it a chance to receive
definite answers and a complete diagnosis.

Retinologists referred to have proposed the genetic test
only in 56% of the parallel charts, highlighting its impor-

tance for the prognosis and the therapeutic pathway

An anchor. The genetic test can provide more information
on the condition, and potentially on the prognosis and the

chances of care, Parallel chart 010.
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Which HCP do
| reach?
Pediatrician *
Eye examination prescription
I N
First ophthalmological visit **
]
|.L : No
Ophthalmological visits < Identification of the
condition

Diagnostic suspect

No

Waiting for diagnostic tests ERG and VEP feasibility

Other ophthalmological visits I :{ ERG and VEP execution |

v

Clinical diagnosis communication |

Higher likelihood of isolating and No

) Effective communication?
leaving the care pathway

Yes

> Periodic follow-up visits |

A

Travelling to searching for i .
definite answers of therapies » Visual rehabilitation

Genetic test prescription |

First visit
Introduction to gene counselling <>  Start/end 4—}} Direction of done activities
1 Process A
Genealogy reconstruction and test execution <-+-» Direction of possible activities
< Decision

Scheduling second visit

Results and explanation of genetic test results

Figure | Care pathway flowchart as deduced from patient and caregiver narratives. *Firstly addressed professionals in 57% of patient narratives. **Firstly addressed
professionals in 43% of patient narratives.
Abbreviations: HCP, Healthcare professional; ERG, Electroretinogram; VEP, Visually evoked potentials.
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Balance and coordination issues Light gazing
= Night blindness Lack of eye contact
= Not seeing objects = Nystagmus

83% 83%
57%
43%
33%
14%
PATIENTS (N=7)* PARENTAL CAREGIVERS (N=6)

Balance and
coordination issues

Light gazing

Lack of eye contact

—I was the weird kid: the one with the big pink glasses who was usual to
stumble down school corridors and painted faces yellow and suns pink.
(Patient 001)

—She was one and a half years old, and she stumbled a lot. She couldn’t
see the edges. (Caregiver 007)

—My parents noticed the first signs when | was few months old. My
attention was drawn to strong light sources: chandeliers, fire, candles,
sunshine. My parents used to cover the kitchen chandelier at night because
otherwise, | would spend hours staring at it. (Patient 002)

—We wondered why the baby was always looking at the lights and crying
every time he was in the dark. Around ten months, when he was starting to
take his first steps, he used to stumble down the moment | turned the lights
down. (Caregiver 003)

—When | was fifteen years old and going back to the institute in Bologna on
Sunday afternoon, it would get dark during the trip: | had a hard time
walking from the station to the institute. (Patient 004)

—We knew that there was this severe myopia and that she couldn’t see in
the dark. (Caregiver 002)

—When my mother was nursing me, | did not stare at her. But as soon as
my father or anyone else turned on a bright light, immediately my eyes used
to come back to life. (Patient 006)

—The baby was always looking at the light, any light source, from the
chandelier to the sun. She would never make eye contact with me, and that
worried me... | had had granddaughters before, and | knew that babies,
even very young ones, can stare whoever is in front of them. She didn’t.
(Caregiver 001)

—She noticed that others were seeing and picking up objects that she
could not see. (Caregiver on behalf of patient 007)

—At six months, we noticed that something was wrong: involuntary eye
movement, which was always looking for a light, lack of eye contact
between mother and baby during breastfeeding. (Caregiver 008)

Figure 2 First RPE65-related IRDs signals reported by patients and parental caregivers: distribution and quotes from narratives. *Non-responses = |.

Gene therapy represented the hope for preventing the progres-

sion of sight loss in 83% of patients’ and in 75% of caregivers’ Parallel chart 026.
narratives (Figure 4), and a chance for visual improvement in

A turning point for previously incurable conditions,

17% of patients’ and 25% of caregivers’ narratives.

All retinologists considered gene therapy a historic
breakthrough for the therapeutic management of RPEG6S-
related IRDs

Thus, in 67% of the parallel charts, retinologists defined
the access to gene therapy as still limited to a few
patients and requiring to be further clarified and

implemented
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Only recently aware of importance

Too young to fully understand

m Hopeful for definite answers

57%

PATIENTS (N=7)*

Only recently aware of
the importance

Too young to fully
understand

43%

25%

CAREGIVERS (N=8)

—It was an unknown test. We never had it, not me, not my brother, not
my parents. The disease was there, and it was untreatable. So, what
was the point of undergoing a genetic test? We did it only a few years
ago to prevent possible transmission of the gene through pregnancy.
(Patient 006)

—They didn’t offer it; they said there was no cure. We didn’t learn what
the specific mutation was until many years later, when my daughter
requested genetic testing. (Caregiver 001)

—Given my young age, | had no idea of what the genetic test was. |
was told | needed to have a blood draw to see what was wrong with my
eyes. (Patient 005)

—The hope. The only one. [...] A biallelic mutation in the RPE65 gene:
one gene out of 137 known to be involved in hereditary retinal
dystrophies. That one. Hope, the only hope we had, had become a

reality. (Caregiver 004)

Figure 3 Genetic test in patients’ and caregivers’ perspectives: distribution and quotes from narratives. *Non-responses = |.

Gene therapy represents the future of medicine in several
areas; access to therapies should be extended to all.
However, this is currently a utopian thought. We need
more research to make it real, Parallel chart 005.

Also at a communication and professional training level

We have a lot to do in terms of organization, communica-
tion and training, Parallel chart 014.

Evolution of Care Relationship and Target

Areas to Be Improved
Thirty-three percent of patients stated to hope to access
gene therapy; conversely, 67% reported a feeling of self-

delusion

I go straight my way with the strategies I have today, and
I rarely indulge in fantasies. If I perceive therapy as
a fantasy, it remains in its place ... But if it were to
become a desire, everything would crash down. I cannot

afford it, Patient 001.

However, 63% reported to trust the professionals of their
specialized center, and 75% expressed a positive evolution

of the care relationship

It gives me much confidence. It makes me feel consid-
ered — I have never experienced that before, Patient 002.

Retinologists confirmed the positive evolution of the care
relationship in 67% of the parallel charts

We monitored the rehabilitation path. The child appeared
more confident in his visual potential and increased his
self-esteem, Parallel chart 004.

Moreover, they reported the hope for their patients to
access gene therapy (19%) and, conversely, their increas-
ing issues in performing everyday tasks due to visual
impairment (15%). The provision of an effective support
(46%), the improvement of the patients’ autonomy and
quality of life (42%) and the promotion of their awareness
(12%) emerged as the retinologists’ main goals of care.
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Hope for stopping vision loss

83%

PATIENTS (N=6)*

Hope for stopping sight
loss

Chance for visual
improvement

Chance for visual improvement

75%

17% 25%
o

CAREGIVERS (N=8)

—The revenge of long waiting. Regaining possession of some
memories, going back, even just a little, finding the intense colors, the
dazzling day and the black night, a pinch of autonomy more. Seeing
the pages of a book or faces again, seeing the smile and the eyes of
those who love me and who with eyes full of hope and pride tell me,
«See, | said to you that you had to believe»! (Patient 001)

—Hope with a capital H: it is the possibility of having a significant
improvement in daily life, doing with her some activities that we now do
differently, and above all, the hope of stopping a degeneration that until
now was unavoidable. (Caregiver 005)

—For me, it's a very tiny hourglass that they open inside my eye to
release the medicine that will make me heal. (Patient 005)
—The turning point, the rebirth, the solution to stop the degeneration

and enjoy visual improvement — | am sure. (Caregiver 003)

Figure 4 Patients and caregivers’ expectations over gene therapy: distribution and quotes from narratives. *Non-responses = 2.

With respect to different care pathway experiences
(Figure 5), patient preferences were as follows: more
involvement (50%) and more support on the part of health-
care professionals (63%), an earlier genetic testing (38%),
and an earlier discovery of the gene therapy (38%).
Similarly, preferences of caregivers were more support
(38%), the possibility to share their caregiving experience
with other families experiencing the same situation (13%),
earlier genetic testing (50%), and an earlier discovery of
the gene therapy (25%).

The survey revealed that patients find information on
their condition mainly at the centers specialized in IRDs
(71%), while believing that a greater awareness of IRDs
clinical manifestations among the general public is highly
needed (86%). Furthermore, patients stated that a PA
should provide updated and detailed information on the
management of IRDs and the therapeutic progress (83%)
and suggestions aimed at improving quality of life and
autonomy (50%). Patients also suggested that PA members
should encourage or organize patients’ self-help groups

(50%). Of the caregivers, 83% reported that a PA should
provide valuable contacts and information sources about
the condition, 33% sought recommendations regarding the
lifestyle, and 33% thought that they should connect patient
both among themselves and with the specialized centers.
According to clinicians, educational programs on IRDs
should be highly recommended for patients (64%), as
well as for ophthalmologists (55%) and pediatri-
cians (45%).

Insights from in-Depth Interviews

Three main topics transversely emerged from the in-depth
interviews done with the PA member and the multidisci-
plinary healthcare professionals (Table 5):

(a) All interviewees emphasized that the information
provided to patients and caregivers from the diag-
nostic suspect onward should be correct and that
psychological support should be guaranteed upon
the diagnosis and throughout the care pathway.
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More involvement by professionals
m Earlier genetic test

More support (also psychological)
Earlier gene therapy

= Possibility to share iliness experience

63%
50%

PATIENTS (N=8)

More involvement by
professionals

More support
(also psychological)

Earlier gene therapy

38% 38%

b .

CAREGIVERS (N=8)

—I would have liked to be involved a little more in what the doctors were
saying. [...] | would have liked the doctors to have been closer to my
parents, not dismissing their concerns as simply unfounded. | would have
wanted not to meet with those doctors who implied that | was lying. (Patient
006)

—I would have liked my parents to have psychological support to help them
help me. | would have liked to have had support myself, maybe back in my
school days? Someone to tell me, «You only have a visual sensor defect,
that doesn't stop you from being happy. Other people will love you, just
open to them a little! You have a million chances to live, and it's worth it».
(Patient 002)

—I would have liked to have had more information about knowledge of this
disease, along with the proper psychological and educational support.
(Caregiver 008)

—When diagnosing such a disease, | would have liked that the
ophthalmologist had not just said that there is no cure but had informed us
about the importance of genetic testing and regular check-ups to keep the
disease under control. (Patient 006)

—I would have liked to have convinced her to do the genetic test earlier.
(Caregiver 005)

—1I wish | would have had this treatment when | went to my first professor in
1968. (Patient 005)

—I wish this gene therapy had been discovered earlier: maybe, they could
have intervened. (Caregiver 002)

—I would have loved to meet people with the same condition or their
families. [...] We felt abandoned, just with the checkups, with no answers
except «In twenty years there will be a cure». [...] Not knowing anyone else
like her also contributed to hopelessness. (Caregiver 001)

Figure 5 What patients and caregivers would have wanted thinking the care pathway retrospectively: distribution and quotes from narratives.

Psychologists  suggested

that communication

counseling in exploring therapeutic options and

(b)

should be evaluated on a case-by-case basis. The
PA member highlighted that an “abrupt” commu-
nication can proactivity impact the patient along
her rehabilitation pathway, which is often not
timely accessed and properly acknowledged, as
outlined by the orientation and mobility instructor.
Geneticists stressed that, on the one hand, patients
and caregivers often ignore the role of genetic

that, on the other, such counseling should be inte-

grated within a multidisciplinary approach.
Interviewees reported criticalities in accessing
genetic testing: the limited number of centers spe-
cialized in IRDs and equipped with new generation
technologies for genetic testing and challenging
waiting times delay both the rehabilitation and the

therapeutic pathway.
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Table 4 The First Diagnostic Visit at a IRDs Specialized Center: Distribution and Quotes from Parallel Charts

Main issues expressed by patients and caregivers

Concern 40%

—They were very concerned about his autonomy and the possibility of leading a normal life in the future. (Parallel
chart 024)

Trust 32%

—Parents looked at me as a reference person to confide their fears and thoughts on the evolution of the

condition. (Parallel chart 010)

Need for a therapeutic

perspective 28%

—They told me that they confided in me to provide a cure soon. (Parallel chart 011)

Retinologists’ communication strategies

Self-identification 18%

—| appealed to my role as a physician and as a parent to fully understand the issues of the child and her family.
| tried to integrate the diagnosis by explaining that early-onset retinal dystrophies are the most complex to
investigate, because of their confounding and, often, poorly specific clinical features. (Parallel chart 001)

50%

Active listening and empathy —| listened to him with as much empathy as possible, not having the chance to catch his gaze. | tried to make him

feel that | was close to him. (Parallel chart 014)

Correct information 42% —I tried to convey some concepts that, in my opinion, were critical for her; as well as for all the other patients with

these diseases. | tried to explain that a precise diagnosis is fundamental to receive the proper therapy. And | tried to

explain that this therapy, in her case, would be applicable in the not-too-distant future. (Parallel chart 015)

Table 5 Main Topics Emerged from the Patient Association Member and the Multidisciplinary Healthcare Professionals: Quotes from

the in-Depth Interviews

Communication of
IRDs

—Communication should be evaluated on a case-by-case basis. | believe that communication should be done when both
premises and scientific certainties are present; moreover, we should psychologically support the patient. The double
possibility of success and failure should always be considered. It is necessary to work on both because “you can die of
happiness”: what human beings fear the most is change, and it has been said that we do not react well to change, even if
positive, because we can still be afraid of it. (Interviewee 003)

—We still have situations in which the communication of the diagnosis is made abruptly. They say, “Unfortunately, there are
no cures for the disease, blindness could arrive, although we don’t know when”. Verbal “violence” takes away any hope.
[...] The main problem after the diagnosis is the psychological aspect. Suppose the diagnosis is communicated together
with the possibility of recovery. In that case, you deal with it somehow, but if it is offered without any chance of recovery,
people do not even attend control visits anymore; “Why should | even undergo any control?”, they ask. [...] This is

a significant shortcoming of our system, the absence of a psychologist upon the communication of the diagnosis.

(Interviewee 004)

Genetic counseling

—A genetic investigation untrammeled from a multidisciplinary clinical context is unimportant. It represents highly complex
information that must be managed by competent professionals, for example when reconstructing a family tree; genetic
counseling should give correct and proper information. (Interviewee 005)

—The waiting time for genetic testing should be reduced. Surely, we should invest in research. [...] | am alone, | can hardly
provide answers to everybody. Waiting times are long; we need to increase professional training. (Interviewee 002)

Lack of knowledge of
IRDs

—No one knows about retinal dystrophies, because they are rare diseases that you do not encounter often. At first, you
do not understand what'’s happening to you; these diseases show up in developmental age, we do not always realize that
something is wrong. The moment we realize something is wrong, formulating the diagnosis is difficult. The general
practitioner is not always able to refer the patient to the specialists who should examine her. Unfortunately, the
ophthalmologist is not always able to understand immediately what the problem is. These are diseases that show up early,

and they are not always recognized in time. (Interviewee 004)

(c) All interviewees highlighted the importance of professionals non-specialized in IRDs, as well as

a continuous work on the awareness of IRDs other professionals potentially involved in multi-
among both the public opinion and healthcare disciplinary care teams — also given the fact that
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the onset of these conditions occurs during the
developmental age.

Furthermore, the interviewees suggested that an effective
care pathway should require (a) a well-organized network
between centers specialized in IRDs and on a national
level and more clinical geneticists specialized in this
field; (b) shorter waiting times for genetic testing and
rehabilitation; and (c) a multidisciplinary care approach
with more training on IRDs for professionals and more
room for psychological support.

Discussion

This project represents the first effort to investigate
RPEG65-related IRDs care pathway in Italy through NM
that simultaneously addresses the perspectives of patients,
caregivers, and attending physicians and collecting
insights from the genetic counselors, psychologists, and
orientation and mobility instructors involved in the multi-
disciplinary teams, as well as from the PA member.

Patients reported to have experienced the first signs of
visual impairment during their early childhood. As also
shown in other studies,'® parental caregivers were able to
reliably recognize some of the earliest RPE65-related
IRDs signs (light gazing, lack of eye contact, night blind-
ness). Since confirming the clinical diagnosis may be
challenging in early childhood, parental observation may
be crucial for the clinical suspicion, and it may also help
pediatricians and ophthalmologists to identify — or sus-
pect — the condition and early refer patients to centers
specialized in IRDs.

Patients reported that the communication of their clin-
ical diagnosis was characterized by misleading messages,
causing disorientation and sometimes the giving up of
visual rehabilitation and follow-up visits; as suggested by
the in-depth interviews, a psychological support from the
communication of the diagnosis onward may help patients
to proactively engage their care pathway. Communication
issues can be further investigated and integrated with
studies on the making-sense and coping with RPEG5-
related IRDs.*>** Conversely, clinicians from specialized
centers reported a strong sense of identification with their
patients or caregivers. They were also attentive to the non-
clinical aspects of the communication: active listening,
empathy, and the effort to give correct and realistic infor-
mation that may debunk any misleading communication
issues also reported by multidisciplinary healthcare profes-
sionals and the PA representative during the in-depth

interviews, while engaging patients in a positive care
relationship, as confirmed in the narratives and the parallel
charts.

As for genetic testing, patients reported to have initi-
ally been not aware of its importance — due to young age
or misleading or inadequate information after the clinical
diagnosis. Genetic counselors emerged as critical to cor-
rectly support patients and caregivers in understanding the
genetic diagnosis and the test result, and genetic counsel-
ing should be provided before and after testing; patients
and caregivers should also be informed and prepared on
the test limitations and the implications of the results.*’
Conversely, in the narratives and the parallel charts, gene
therapy undoubtedly emerged as a historic breakthrough,
a chance to maintain or even improving the current visual
ability, in line with other studies,’® which highlight its
emotional impact on patients, caregivers, and even clini-
cians. However, as stressed in the parallel charts and as
emerged in other studies,'’ the eligibility criteria and the
possibilities to access gene therapy should be further clar-
ified, to ensure its applicability to as many patients as
possible.

The narratives and the in-depth interviews confirmed
that RPE65-related IRDs need a specialized approach for
a successful evolution of the care pathway and an effective
management of these conditions: specialized centers
remain well distributed across Italy; thus, a structured net-
work should also be implemented, to efficiently address
patients’ and caregivers’ interregional mobility. Moreover,

as suggested in other studies,'”'®*’

a multidisciplinary
approach is required to understand patients and provide
them with support, also focusing on the psychosocial and
organizational issues. In this perspective, the present pro-
ject can provide preliminary suggestions to implement

clinical practice:

(a) Building a robust and well-organized network,
which also includes PAs, to support the patient’s
referral to IRDs specialized centers is crucial to
facilitate the access to an early diagnosis and man-
agement, and to avoid challenging waiting times to
initiate the rehabilitation and therapeutic pathway.
Genetic counseling, provided by clinical geneticists
specialized in IRDs, emerges as critical both before
and after genetic testing,*” while gene therapy
access and eligibility criteria should be further
clarified."’
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(b) A proper and empathetic communication is central:
on the one hand, to effectively provide realistic
information about the condition and its manage-
ment, and, on the other, to engage patients so they
could maintain an active perspective on the care
pathway and to early access rehabilitation
programs.

(¢) The management of IRDs should be promoted by
optimizing a multidisciplinary approach, which is
essential to meet the complex care needs of each
patient.'® The psychological support remains criti-
cal, from the communication of the clinical diag-
nosis throughout the care pathway, and dedicated
spaces may be provided to patients and their care-
givers for them to share and exchange their illness
experience. In addition, the role of the orientation
and mobility instructor should be further acknowl-
edged, for the purpose of a timely access to the
rehabilitation path.

(d) The need for an increasing awareness of IRDs
emerges as crucial on three levels: educational,
for patients, caregivers, and relational networks;
informative, for the general public; and profes-
sional, for pediatrics, ophthalmologists, and other
professionals — from the first signs of the condition
onward — to promote an early diagnosis and access
to the care pathway.

The low annual incidence of RPE65-related IRDs —
approximately 1-2% of all IRD patients referred for
genetic testing, with 4-5 new cases identified per year
(unpublished data) — in Italy,'* where main centers specia-
lized in IRDs and PA are jointly conducting a natural
history study on these conditions,*® explains the low num-
ber of participating patients; nonetheless, the narratives
collected suggest a strong dedication to the project, as
well as a relationship of trust between patients, caregivers,
and the healthcare professionals from the centers involved.
Moreover, the data collection phase partially corresponded
to the social distancing and local closings measures imple-
mented by the Italian government to contain the Sars-Cov
-2 pandemic, with consequences on the clinical follow-up
and the participation in the project.

Conclusions

The project investigated RPE65-related IRDs care pathway
as experienced by patients, caregivers, and healthcare pro-
fessionals. Our results provide insights from the PA

representatives and multidisciplinary healthcare profes-
sionals involved in this pathway. The integration and the
analysis of these different perspectives through NM high-
lighted several preliminary areas of improvement in the
management of RPE65-related IRDs, otherwise overlooked
by the analysis of the clinical pathway only; finally, the
nature of the project may stimulate further investigations
on real-life experiences of the care pathway of these
conditions.
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