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ABSTRACT

Introduction:  X-linked retinitis pigmentosa 
(XLRP) is a rare, incurable, vision-threatening, 
genetic disease. In this study, we aimed to reveal 
the real-world burden of this disease from the 
viewpoint of retina specialists and geneticists 
involved directly in XLRP care and to identify 

unique insights that may not otherwise be avail-
able through typical clinical studies or health 
economic research.
Methods:  In this exploratory, cross-sectional 
study (EXPLORE XLRP-1), retina special-
ists (n = 20) and geneticists (n = 5) in France, 
Germany, Italy, Spain, and the UK provided 
anonymized insights on their experiences man-
aging patients with XLRP (n = 80) via an online 
survey and 60-min telephone interview.
Results:  Survey respondents reported that 
patient independence decreased over time, 
where 37% of patients were considered “com-
pletely autonomous” at diagnosis versus 23% 
at the last consultation. At their last visit, 45% 
of patients were active in the workforce; 67% 
(12/18) of “completely autonomous” patients 
had active working status compared with 13% 

Riikka Nissinen’s affiliation has changed since the time 
of the study.

Prior Publication: Neither the manuscript nor any 
parts of its content are currently under consideration 
or published in another journal. Some elements of the 
results were published as posters at the International 
Society for Health Economics and Outcomes Research 
(ISPOR) Europe virtual conference, November 2021 
(poster numbers: POSA249, POSB236).

K. Pungor (*) 
Janssen-Cilag GmBH, Neuss, Germany
e-mail: kpungor@its.jnj.com

J. Lee 
Janssen-Cilag A/S, Birkerød, A/S, Denmark

T. Denee 
Janssen-Cilag BV, Breda, Netherlands

Y. Kambarov 
Janssen Pharmaceuticals, Inc., Beerse, Belgium

R. Nissinen 
Janssen-Cilag Oy, Espoo, Finland

K. Ampeh 
IQVIA Ltd, London, UK

M. Pellegrini · F. Parmeggiani 
Department of Translational Medicine, University 
of Ferrara, Ferrara, Italy

M. Pellegrini 
Department of Ophthalmology, Ospedali Privati 
Forlì “Villa Igea”, Forlì, Italy

M. Pellegrini 
Istituto Internazionale per la Ricerca e Formazione 
in Oftalmologia, Forlì, Italy

F. Parmeggiani 
ERN-EYE Network – Center for Retinitis Pigmentosa 
of Veneto Region, Camposampiero Hospital, Padua, 
Italy

http://crossmark.crossref.org/dialog/?doi=10.1007/s12325-024-02935-5&domain=pdf
http://orcid.org/0000-0003-4679-2050
http://orcid.org/0000-0002-0150-2091
http://orcid.org/0000-0003-0362-8373
http://orcid.org/0000-0002-6419-6941
http://orcid.org/0000-0002-9296-0986


3379Adv Ther (2024) 41:3378–3395	

(1/8) of “completely dependent” patients. The 
average time from onset of symptoms to diag-
nosis was 4 years and varied among countries. In 
78% of patients, XLRP was confirmed by genetic 
testing, the rate of which varied among coun-
tries (range, 50–94%), taking up to 6 months 
to receive results. Specialists identified unmet 
needs in XLRP management including more 
standardized assessments of quality of life (QoL) 
as well as easier and earlier access to specialists, 
genetic testing, patient support programs, and 
effective treatment options.
Conclusions:  The diagnosis, genetic testing, 
and management pathways among patients with 
XLRP can vary considerably. There is a need for 
more standardized diagnosis and management 
pathways, and QoL assessments, due to the 
major impact that XLRP has on patients’ lives.

Keywords:  Disease impact; Geneticists; 
Genetic testing; Patient pathways; Quality of 
life; Retina specialists; Survey study; X-linked 
retinitis pigmentosa

Key Summary Points 

Why carry out this study?

Retinitis pigmentosa (RP) is a group of vision-
threatening rare eye diseases with a world-
wide prevalence of ~1 in 3500–4000; 10%–
15% of these patients have X-linked retinitis 
pigmentosa (XLRP), which is among the 
most progressive forms of RP, and patients 
are often legally blind by 45 years of age.

Because of its rarity, there is a scarcity of 
information directly or indirectly describing 
the real-world experiences of patients with 
XLRP.

In the present study, market research meth-
odology was employed to rapidly generate 
insights from retina specialists and geneti-
cists around the patient pathway.

What was learned from the study?

Physicians reported that their patients had 
long and complex diagnostic journeys that 
varied among countries, including multiple 
potential referral pathways, up to 10 years 
between onset of symptoms and diagnosis, 
and a wait of between 6 weeks and 6 months 
for diagnosis confirmation by genetic testing.

Patient independence decreased over time 
and appeared to be related to workplace 
participation, and survey respondents agreed 
that XLRP has an important impact on 
quality of life (QoL), where new treatment 
options could support preserving vision and 
QoL in patients in the early stages of disease.

Our insights highlight the unmet needs of 
patients with XLRP and the need for more 
standardized diagnosis and management 
pathways.

INTRODUCTION

Retinitis pigmentosa (RP) is a group of vision-
threatening rare eye diseases with heterogene-
ous genotypic etiologies. RP is associated with 
the progressive loss of photoreceptors, leading to 
nyctalopia, visual field constriction, and eventu-
ally blindness. RP is among the most prevalent 
forms of rare inherited retinal diseases (IRDs), 
with a worldwide prevalence of approximately 
1 in 3500–4000. RP is usually inherited as an 
autosomal recessive (50%–55% of patients with 
RP), autosomal dominant (30%–35% of patients 
with RP), or X-linked (10%–15% of patients with 
RP) monogenic disorder; however, rare digenic 
and mitochondrial patterns are also described 
[1, 2]. X-linked retinitis pigmentosa (XLRP) is 
among the most progressive forms of RP, and 
patients are often legally blind by 45 years of 
age [3–6]. As an X-linked recessive disorder, 
XLRP primarily affects men [2–5, 7]. Women 
who are heterozygous for an XLRP mutation are 
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often considered unaffected carriers and may be 
asymptomatic, but some women can experience 
significant visual impairment, a phenomenon 
related to variable X-chromosome inactivation 
patterns [2–5, 7–11]. Approximately 70%–80% 
of XLRP cases are caused by mutations in the ret-
initis pigmentosa GTPase regulator (RPGR) gene 
[3–8, 11]. For IRDs for which a causative gene 
or genes have been identified, genetic testing is 
strongly recommended to provide a definitive 
diagnosis [4, 12, 13], which could facilitate pre-
natal genetic diagnosis, life and career planning 
[7, 14, 15], and gene therapy approaches [5].

No approved treatments are available for 
XLRP although several gene therapy clinical tri-
als have been completed or are in progress [16]. 
Currently, recommended management includes 
the use of low-vision aids, treatment of compli-
cations and comorbidities (e.g., cataract, cystoid 
macular edema), ans blindness rehabilitative 
strategies [14, 17–22]. Published data describing 
the impact of XLRP and related patient path-
ways are very limited and indirect [3]; there is 
a need for a better real-world understanding of 
current standards of clinical practice and pos-
sible obstacles to diagnosis and genetic testing.

As potential targeted therapies for XLRP 
emerge, a more thorough understanding of the 
impact of the disease on patients’ quality of life 
(QoL), work status, and level of independence 
is needed. Early diagnosis and access to genetic 
testing for both patients and family members 
will likely be topics of key importance, as will 
efforts to streamline the patient journey. There-
fore, we sought to highlight the impact of XLRP 
on patients’ lives and of the pathways by which 
patients with XLRP are referred to retina spe-
cialists and geneticists as well as the impact of 
COVID-19 on patient management. To address 
these objectives, retina specialists and geneticists 
in five countries in Europe were interviewed 
for the exploratory, cross-sectional EXPLORE 
XLRP-1 survey to provide insights on their 
recent experience with patients with XLRP.

To enable rapid insight generation, obtain a 
view of the patient pathway from the healthcare 
professional’s perspective, and generate poten-
tial hypotheses to explore in further studies, the 
survey was conducted using market research 
methodology. The aim of this approach was 

to reveal underlying attitudes of retina special-
ists and geneticists directly involved in XLRP 
care and generate a unique set of real-world 
insights into current clinical practices for this 
rare disease.

METHODS

EXPLORE XLRP-1 was an exploratory cross-sec-
tional physician survey conducted in France, 
Germany, Italy, Spain, and the UK from June 
2020 to March 2021. The survey was created 
specifically for the study and was based on mar-
ket research methodology and was developed 
in line with the research codes and guidelines 
of the British Healthcare Business Intelligence 
Association (BHBIA), Market Research Society 
(MRS), and European Pharmaceutical Market 
Research Association (EphMRA) [23–25]. It was 
designed to ensure data robustness by withhold-
ing the name of the research sponsor until the 
end of the study to avoid bias, using an estab-
lished method of data collection (patient record 
forms), developing and following a research pro-
tocol, using a screener to assess the suitability of 
participants, and receiving feedback from thera-
peutic experts on the research methods and data 
collection to ensure their validity.

The few potential retina specialists and geneti-
cists with specific XLRP expertise were identi-
fied for interviews using clinical trial research 
publications and by leveraging IQVIA partner 
sites and specialist centers. The physicians were 
given a screener to assess their eligibility for the 
study, which included at least 5 years’ experi-
ence of seeing and managing patients with 
XLRP and responsibility for the recent clini-
cal management (retina specialists) or genetic 
testing (geneticists) of these patients. Each 
retina specialist provided anonymized patient 
record forms supplying information on the 
four patients with XLRP most recently seen in 
their practice (with or without genetic testing), 
including information on the diagnostic and 
referral process and decisions to pursue genetic 
testing. The sample size of 20 retina specialists 
and five geneticists for this descriptive, explora-
tory survey was determined by the rarity of the 
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disease, the centralized healthcare practice for 
IRD diagnosis and management, and the ability 
to enroll a sufficient number of eligible partici-
pants to draw meaningful conclusions. The sam-
ple size was also based on the feasibility assess-
ment for using a non-site-based approach.

Anonymized patient information was col-
lected through an online survey completed by 
the retina specialists and stored in a secure data-
base; the survey did not involve any direct col-
lection of data from patients. The same market 
research was conducted as part of the EXPLORE 
XLRP-1.2 study in smaller countries in Europe 
(Austria, Belgium, Finland, Denmark, The 
Netherlands, Norway, and Sweden); descriptive 
summaries of this study were presented at the 
annual conference of the Professional Society 
for Health Economics and Outcomes Research 
(ISPOR) in 2023 [26, 27]. Feedback from local 
ethics committee review obtained in relation 
to the EXPLORE XLRP-1.2 survey confirmed 
that it was out of scope for external review. As 
identical methodology was applied in this sur-
vey (EXPLORE XLRP-1), further ethics approval 
was not sought. The anonymized data from the 
patient record forms were prepared in an aggre-
gated tabular format, and a descriptive analysis 
of these data was performed in line with appli-
cable guidelines [23, 24]. Written consent was 
obtained from the retina specialists and geneti-
cists interviewed; no personal or identifiable 
patient information was collected.

Individual 60-min telephone interviews were 
then conducted with the retina specialists and 
geneticists to capture their perspectives on man-
agement approaches for patients with XLRP. Dis-
cussion guides were used to conduct the inter-
views; these were used to prompt physicians to 
describe and comment on items including diag-
nostic and genetic testing tools, reliability of 
diagnostic data, frequency of patient follow-up, 
and physicians’ personal experiences with XLRP 
management and/or genetic testing. Interviews 
with the physicians were audio-recorded, and 
capture sheets containing physician responses 
were provided to the study analysts, who con-
ducted a thematic analysis of the interviews. To 
complement the findings of the thematic analy-
sis, verbatim quotes were also collected.

RESULTS

Survey Participants

Despite XLRP being a rare disease with a lim-
ited number of retina centers and specialists 
across Europe, a total of 20 retina specialists 
and 5 geneticists participated in this cross-sec-
tional physician survey. Participating retina 
specialists and geneticists were from France, 
Germany, Italy, Spain, and the UK, with four 
retina specialists and one geneticist from each 
country. Anonymized patient information 
was collected by the retina specialists for 80 
patients (16 from each country). The average 
length of time between XLRP diagnosis and 
the most recent ophthalmic consultation was 
88 months.

Sociodemographic Characteristics of Patients 
with XLRP

The demographic and clinical characteristics of 
the 80 patients identified by the physicians (ret-
ina specialists) are summarized in Table 1, and 
the XLRP symptoms that physicians reported 
were experienced by the patients are summa-
rized in Table 2. The interviewed physicians 
reported that at the first consultation, 65 of 80 
(81%) patients were at an early-to-mild stage 
of the disease (classified based on phenotype). 
The retina specialists reported that 56% of their 
patients with XLRP were aged 18–40 years and 
that these patients were predominantly male 
(91%). At the time of the survey, the length 
of time the patients had been managed by 
these retina specialists ranged from < 1  year 
to > 10 years, with an average of 4.6 years. Most 
of the patients (79%) described by the retina 
specialists lived with their families. For 65% 
of patients, visits to retina specialists required 
traveling to a different city.

Patient Independence and Workforce 
Participation

Retina specialists indicated that patient inde-
pendence decreased over time (Fig. 1). In the 
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retina specialists’ medical records, a total of 37% 
of patients were rated “completely autonomous” 
at diagnosis versus 23% at the last consultation; 
most patients (79%) were “completely or some-
what autonomous” at diagnosis, but this number 
declined to 56% by the time of the last consulta-
tion. The proportion of patients rated as “com-
pletely dependent” on family/friends rose from 
2% at diagnosis to 10% at the last consultation.

Retina specialists reported that at the time 
of the last visit, 36 of 80 patients (45%) were 
active in the workforce, of which 16 patients 
(44%) worked full time, nine patients (25%) 
worked part time (one patient self-employed), 
and five patients (14%) participated in disability 
work (either full time or part time in a supported 
workplace). Information on specific employ-
ment type was unavailable for six patients. 
Among the 36 patients active in the workforce, 
47% were aged between 18 and 30 years. Work-
force participation was related to the extent of 
independence/autonomy; 12 of 18 (67%) “com-
pletely autonomous” patients had active work-
ing status compared with 1 of 8 (13%) “com-
pletely dependent” patients (Fig. 2). A similar 
trend was reported for the seven female patients 
with XLRP. Around half of these female patients 

(57%) were active in the workforce: two partici-
pating in full-time regular work, one participat-
ing in part-time regular work, and one partici-
pating in disability work.

Patient Referral Pathways

The responses indicated that the pathways by 
which patients with XLRP are referred to retina 
specialists and geneticists can vary consider-
ably. In Germany and the UK, patients were 
reported to have seen retina specialists/geneti-
cists through multiple steps and routes, includ-
ing referrals by general practitioners, optom-
etrists, and generalist ophthalmologists. In 
France, Italy, and Spain, patient pathways were 
reported to be more linear; most patients had 
seen retina specialists/geneticists as a result of 
referral by generalist ophthalmologists. Retina 
specialists reported seeing patients with XLRP 
typically once or twice a year for consultation.

Diagnosis and Genetic Testing

The average time between the onset of symp-
toms and diagnosis also varied between 

Fig. 1   Patient independence over time. *Number of patients does not add up to 80 because some respondents answered 
“don’t know.” The number for this response was 37 at diagnosis and 4 at first visit
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countries. More than half (58%) of patients 
with XLRP were initially referred to the retina 
specialist without a specific suspicion of XLRP. 
In addition, the retina specialists estimated that 
the average time between the onset of symptoms 
associated with XLRP and diagnosis was 4 years 
for their patients and that 10% of patients expe-
rienced a diagnosis delay of > 10 years (Fig. 3). 
Once diagnosed, patients were provided with 
information about the disease, how it progresses, 

and their prognosis. Patients were promptly 
encouraged to speak to a genetic counselor to 
understand the hereditary nature of the disease. 
The importance of monitoring was highlighted, 
especially given the complications that can arise. 
Regardless of genetic testing, key tools used to 
support XLRP diagnosis included visual acuity 
testing, optical coherence tomography, elec-
troretinography, fundus autofluorescence, and 
static perimetry.

Fig. 2   Patient dependence and employment status

Fig. 3   Time to diagnosis: average duration in years between the onset of symptoms and diagnosis. Total, N = 80; country, 
N = 16
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XLRP diagnosis was reported to be confirmed 
using genetic testing for 78% of patients. Among 
the five countries, the lowest rate of genetic test-
ing (50%) was reported in France (Fig. 4). Retina 
specialists reported that the majority (56%) of 
patients who had not undergone genetic test-
ing were older than 40 years (Fig. 5). Physicians 
reported that three main types of genetic test-
ing were used to establish XLRP diagnosis: (1) 
targeted multigene panels that include a lim-
ited number of known disease genes causative 
of a specific category of IRDs, such as Leber 

congenital amaurosis, XLRP, Usher syndrome, 
and Stargardt disease; (2) next-generation 
sequencing (NGS) panels inclusive of many dif-
ferent known disease-genes; (3) whole-exome 
sequencing aimed at the identification of patho-
genic mutations on both known and unknown 
disease genes. Geneticists mentioned that NGS 
is particularly useful for new patients in whom 
the potential mutation and familial history are 
not clear.

Retina specialists reported that it usually took 
> 6 weeks to receive the results of genetic testing, 

Fig. 4   Proportion of X-linked retinitis pigmentosa (XLRP) diagnoses confirmed with genetic testing

Fig. 5   Age distribution of patients who did and did not receive genetic testing for X-linked retinitis pigmentosa (XLRP). 
N = 80
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and some patients waited up to 6 months to 
receive test results. The costs of genetic testing 
were fully reimbursed for most patients in all 
five countries, except Spain, where more than 
half of the genetic tests were reported to be paid 
for in full by patients. In the UK, testing costs 
were co-paid by 14% of patients.

Despite barriers to genetic testing (e.g., costs, 
long wait times for results), physicians agreed 
that genotypic diagnosis is helpful for predict-
ing disease progression and to allow patients 
the option of participating in clinical trials. 
Additional perceived barriers to genetic testing 
included the distances some patients needed to 
travel, the fact that no treatment is available for 
the disease, and the concerns of some physi-
cians regarding reliable identification of muta-
tions by the genetic tests. The clinical experts 
often recommend that the family members of 
patients with suspected or confirmed XLRP also 
be genetically tested, even without symptoms.

Social/Emotional/Psychological Support and 
QoL

Physicians in the UK and Germany estimated 
that social/emotional/psychological support 
was offered to the majority (> 69%) of patients 
with XLRP, while physicians in France, Italy, and 
Spain indicated that it was offered to patients 
only rarely (up to < 20% of patients).

Retina specialists indicated the importance of 
the impact of XLRP on patients’ QoL, but many 
responded that they evaluate QoL only infor-
mally; QoL is monitored with validated instru-
ments in only 23% of patients. QoL instruments 
utilized by some retina specialists include the 
visual function (VF) QoL, the VF index (VF-
14), and the 25-item visual function (VFQ-25) 
questionnaires.

Unmet Needs, Current Challenges, and 
Impact of COVID‑19

Selected verbatim insights from the interviewed 
retina specialists and geneticists are provided in 
Table 3. The clinical experts generally agreed 
that the patients most in need of new XLRP 
treatment options are younger patients in the 

early stages of the disease; this is because the 
prevention or delay of disease progression in 
these patients would have the greatest effect 
on preserving vision and QoL. Lacking effec-
tive treatments for XLRP, physicians generally 
only monitor the disease progression and pro-
vide specific management of visual symptoms 
as disease severity progresses, focusing on the 
treatment of ocular complications and comor-
bidities together with several personalized reha-
bilitative strategies. In addition, the low level of 
social and psychological support for patients in 
the majority of the countries surveyed may neg-
atively impact the well-being of these patients. 
Rehabilitation efforts are key healthcare goals 
for older patients with XLRP who have already 
experienced significant disease progression, 
vision loss, and impairment of QoL.

The COVID-19 pandemic led to a reduction 
of in-person clinic visits, which was thought to 
be a consequence of patients fearing infection. 
Healthcare providers indicated interest in solu-
tions for remote management of patients (such 
as remote visual acuity or color perception tests, 
or having some tests performed in local facili-
ties), with some physicians having seen patients 
via virtual (video) consultations.

DISCUSSION

This cross-sectional physician survey of data 
from patients with XLRP provides valuable 
real-world insights from retina specialists and 
geneticists that may not otherwise be available 
through clinical studies or health economic 
research. Our survey is one of the first to spe-
cifically assess the real-world burden of XLRP, 
country-specific patient pathways, and concepts 
such as patient independence and employment. 
Several key findings emerged that provide novel 
insight into people affected by XLRP, warrant-
ing further discussion and evaluation to better 
address effective, patient-centered care. Con-
sistent with the findings of previous literature 
reviews [3, 4, 7, 8, 28, 29], most patients in this 
survey were male and 18–40 years of age. A num-
ber of female patients with pseudodominant 
inheritance were also reported. Patients were 
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Table 3   Selected XLRP insights from the retina specialists and geneticists interviewed

Patient independence/autonomy in XLRP:

“In most cases, the first time they are always accompanied because either it is the first time or they have some serious visual 
impairment. In the other cases it depends on their degree of autonomy: autonomous patients also come alone.”

—Retina specialist, UK

“Many of them come alone with a dog and white stick. I would say around 50% of them do have someone along with 
them.”

—Retina specialist, UK

“We have lots of patients facing research studies, so I guess the research study funds their travel. So they come with a driver 
paid for by the sponsor of the clinical study.”

—Retina specialist, UK

XLRP diagnosis and genetic testing:

“The goal is to treat a patient as early as possible. Where it makes no sense at all is in a patient where the visual field is 
already very, very limited. When you can no longer prevent progression. The final stage has already been reached.”

—Retina specialist, Germany

“This being a rare disease, it certainly takes a longer time…In some cases, certainly 1 or 2 years until it is really recognized.”
—Retina specialist, Germany

“So, the most important thing is, of course, that molecular genetics is performed to ensure that a patient really has XLRP. 
Of course, this is becoming more and more common.”

—Retina specialist, Germany

“Almost all of those who are affected agree to genetic testing. Very few are unwilling to undergo genetic testing.”
—Geneticist, Germany

“Some of them don’t want genetic testing. Some of them don’t want to know. It has implications for them…They’re like, 
‘Oh, well, if there’s no treatment then there’s no point. I don’t really want to know.’”

—Geneticist, UK

“For the genetic diagnosis instead, it takes time for the test. That, in Italy, still takes around 6 months before getting a 
report. I think it is because they wait for more samples of the same diagnostic suspect to run together on the same NGS. I 
think this is simply the reason.”

—Retina specialist, Italy

“To get the results of the genetic testing back, also between 1 and 3 months.”
—Geneticist, Germany

“Patients send the bloods off and then that can be about 6–8 weeks to get the results. Sometimes earlier; 4–6 weeks some-
times if we get the multipanel.”

—Geneticist, UK

Impact of XLRP on patients and QoL:

“Especially the mothers, because they themselves are carriers and develop feelings of guilt, as the child inherited something 
from them.”

—Retina specialist, Germany
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found to rely on assistance from family/friends 
(caregivers) and became increasingly dependent 
on this assistance over time. Many individu-
als with XLRP were reported to be completely 
dependent on family and/or friends. Patients 
with XLRP and their caregivers would benefit 
from psychological/social/emotional support 
efforts, the provision of which was lacking for 
most patients (with the exception of those in 
the UK).

The survey found that the employment rate 
of patients with XLRP was low overall: 45% of 
patients were active in the workforce. Indeed, 
patients with other types of RP are known to 
experience various difficulties with finding and 
maintaining employment, including reduced 
opportunities for work, challenges navigating 
unfamiliar or busy environments, and trouble 
reading computer screens [3]. The employment 
rate was significantly impacted by the progres-
sion of the disease, decreasing below 15% in the 
stage of complete dependence. However, the 
low employment rate in our survey cannot be 
solely explained by the visual impairment itself. 
Workplace participation of patients with XLRP 
or other IRDs can be encouraged by policies and 
financial incentives, access to enabling tech-
nologies, and more openness and support from 
employers (which may include part-time/day-
time and/or facilitated work). We acknowledge 

that the employment rate data collected are a 
cross-sectional measure and may not accurately 
reflect employment rates over time or circum-
stances where patients choose not to work for 
reasons unrelated to their XLRP diagnosis.

Work status and QoL are impacted by disease 
progression and reduced patient autonomy, 
and as patients with XLRP advance in age, these 
challenges are likely to worsen. Although pub-
lished studies describing the humanistic burden 
of XLRP are lacking, the current survey’s find-
ings in this rare inherited disease are overall 
consistent with those describing the larger RP 
population, which report that patients with RP 
do indeed experience difficulties with everyday 
tasks, barriers to work and career, and a consid-
erable psychosocial burden [3, 19, 27]. As XLRP 
is among the most progressive forms of RP [3–6], 
patients are likely to experience these challenges 
earlier in their lives, increasing the lifetime dis-
ease burden in this specific population.

To our knowledge, our use of real-world sur-
vey data is the first study to identify the path-
ways by which patients with XLRP arrive at 
retina specialists and geneticists in five differ-
ent European countries. These pathways are 
often complex and lengthy, and vary consid-
erably by country, emphasizing an inequity of 
access to rare disease services and other appro-
priate resources. Further studies on the patient 

Table 3   continued

Patient independence/autonomy in XLRP:

“Their family life can get frustrating, because they have become people with the possibility of having genetic family prob-
lems.”

—Retina specialist, Spain

“Many of them need to change their profession, or not to continue with their ongoing studies as they will not be able to 
benefit from them.”

—Retina specialist, Spain

“However, when you sit people down and ask quality of life questionnaires, it does force them to think about the things 
that they can’t do anymore, which is often quite emotional for them.”

—Retina specialist, UK
“Waking up and knowing that when you’re 40 you’re going to be blind. It’s very hard. Many of them accept it normally. A 

human being’s ability to adapt surprises me. And the more patients I see, the more I realize it.”
—Retina specialist, Spain

NGS next-generation sequencing, QoL quality of life, XLRP X-linked retinitis pigmentosa
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pathway and the impact of this rare disease are 
needed.

Early phenotypic and genotypic diagnoses 
are important for patients to best understand 
the impact of their disease on their life and 
family and also to allow them the option of 
participating in clinical trials. Accurate popu-
lation-based estimates of genetic testing rates 
among the population of patients with XLRP 
are not available. In our survey, 78% of patients 
were found to have used genetic testing to con-
firm their XLRP diagnosis. This percentage is 
higher than that seen in prior surveys related 
to IRD, which reported that genetic testing to 
diagnose IRDs was performed for 59.2% of par-
ticipants in the Republic of Ireland, 56.6% of 
participants in the UK [30], and only 9.5% of 
participants in Australia [31]. Indeed, the high 
percentage of genetically diagnosed patients 
identified here may not be representative of the 
broader population of patients with XLRP as 
our survey included retina specialists to whom 
the patients are often transferred after multi-
ple and generic referral steps. Furthermore, 
genetic testing has only recently been intro-
duced in routine clinical practice, and selec-
tively including patient records from the most 
recently seen patients may also have skewed 
the results in this survey. Additional barriers to 
genetic testing, as perceived by the retina spe-
cialists, included the costs, the distances testing 
required patients to travel, the lack of effective 
treatment options for XLRP, the reliability of 
the tests to identify mutations, and the fear 
that the mutation(s) may have been passed to 
their child.

More detailed information about the possibil-
ity of genetic screening and family consultations 
for patients with IRDs including XLRP [15] and 
the likely emergence of gene therapy approaches 
in the near future [5] could increase the patient 
need for easier access to retina specialists and to 
faster diagnosis.

In our survey, patients with XLRP were 
reported to be seen by retina specialists once or 
twice a year, with the COVID-19 pandemic fur-
ther reducing the frequency of visits. Teleconsul-
tations and remote management have emerged 
as possible solutions for monitoring patients 
during the COVID-19 pandemic (and potentially 

beyond) as well as to reduce the travel burden 
for patients and their caregivers.

Physicians perceive maintaining QoL to be 
very important for patients with XLRP; however, 
most evaluate QoL informally (i.e., without a 
specific questionnaire) rather than by periodi-
cally administering validated QoL instruments. 
Validated QoL instruments appropriate for use 
in patients with IRD are recommended, and as 
potential targeted XLRP therapies emerge, reli-
able measurement of patient QoL will become 
increasingly important [32]. QoL outcomes, 
including symptom burden, level of auton-
omy, and impact on work and activities, will be 
important for assessing the benefit of potential 
new treatments.

Self-monitoring tools to support patients with 
XLRP and their caregivers should include skills 
for planning and communication to facilitate 
assistance patients will eventually need from 
family/friends as vision loss progresses [28]. 
Evaluating the psychological burden of XLRP 
using validated questionnaires is important, 
especially when discussing access to psychologi-
cal support resources for individual patients and 
their families.

Increased efforts are required to generate more 
data on XLRP, increase awareness and underline 
the importance of genetic testing to healthcare 
providers and regulatory authorities, which may 
have limited knowledge of this rare disorder. 
Enhanced collaboration between healthcare pro-
fessionals involved in the patient journey would 
facilitate timely diagnoses and optimal manage-
ment decisions [12, 33]. Patients with IRDs also 
vary regarding their understanding of the need 
for genetic testing, but the majority indicate 
willingness to undergo genetic testing [34].

Solutions must be found to reduce the long 
wait times for genetic test results and the dis-
tances patients (and their close relatives and 
caregivers) have to travel to undergo testing. 
Cost-related barriers to genetic testing—which 
potentially limit access to some patients and 
thereby decrease overall uptake—should also be 
addressed.

Approaches to help streamline the patient 
referral and diagnosis pathways include pro-
viding better information to both healthcare 
providers/physicians and patients/family to 



3392	 Adv Ther (2024) 41:3378–3395

educate them about the disease and outline 
more efficient routes for performing genetic test-
ing, in accordance with the tenets and position 
statement of the European Reference Network 
dedicated to rare eye diseases [12, 35]. Innova-
tive digital tools are encouraged to help plan 
appointments, which could include access to 
local, or even mobile, examination rooms and 
remote telemedicine options for monitoring of 
visual acuity and/or other vision-related mor-
pho-functional indicators.

Limitations of this exploratory survey include 
the small sample size of physician respondents 
and their patients. While this may affect the 
generalizability of our findings, it is unavoid-
able, since only a limited number of retina 
centers and retina specialists are present in each 
country because of the rarity of XLRP. In fact, 
the EXPLORE XLRP-1 physician survey was 
designed to only provide a descriptive investiga-
tion, without statistical or comparative propos-
als. Additionally, patient-related findings were 
reported by the retina specialists and geneticists, 
while XLRP insights were gathered based on 
their perspectives, in line with market research 
methodology; these insights represent the 
valuable clinical experiences of the physicians 
interviewed and not direct self-reported patient 
experiences. On the other hand, the market 
research approach used for this survey enabled 
rapid insight generation, provided a high-level 
view of the patient pathway from the healthcare 
professional’s perspective, and revealed potential 
hypotheses to explore in further studies. Impor-
tantly, it also enabled investigation of underly-
ing attitudes of retina specialists and geneticists 
managing and treating patients with XLRP. 
The information obtained will help the proper 
design of clinical evidence generation to better 
understand the diagnostics, management, and 
characteristics of XLRP and its complex impact 
on patients’ lives.

CONCLUSIONS

Although this cross-sectional study was explora-
tory in nature, it provides valuable real-world 
insights from retina specialists and geneticists 

that may not otherwise be available through 
common investigational approaches, including 
details of the referral pathways for patients with 
XLRP in different countries and qualitative data 
on the real-world unmet needs for management 
of XLRP.

Those unmet needs include faster diagnosis, 
more standardized QoL assessment, improved 
and earlier access to patient support/rehabilita-
tion programs, and effective treatment options. 
Additional needs include policies that pro-
vide better access to employment, streamlined 
patient pathways that enable earlier diagnosis 
and management, and broader access to genetic 
testing with faster delivery of testing results. 
Addressing these unmet needs and standard-
izing the diagnosis and management pathways 
across countries should be a priority for health-
care systems to ensure early diagnosis and effec-
tive management of patients with XLRP.
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