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RATIONALE AND BACKGROUND ON XLRP

OBJECTIVE

To identify the gap between potential value generation and current value 

recognition for a future gene therapy targeting XLRP from an HTA perspective.

METHODS

An overview of the methods used is presented in Figure 1.

RANDOMIZATION

Figure 1. Overview of methods: main steps and aims
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Figure 2. Value flower for gene therapies

Table 1. Gene therapy value flower elements and detail on 
relevance for XLRP

Table 1 Mauris lobortis commodo euismod. Vestibulum cursus nulla quam, in 

lacinia mauris egestas eget. Praesent sagittis malesuada ex, quis ultricies risus

viverra id. Donec volutpat pulvinar nisl posuere tincidunt. In suscipit odio eu mi 

ullamcorper pulvinar..

Value element Relevance for XLRP
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Patient quality 
of life

The health-related quality of life (HRQoL) of people living with 
IRDs has been estimated to be significantly lower than 
population norms (0.58 vs. 0.8) [18]. XLRP affects quality of 
life through various channels including the patient’s ability to 
carry out normal activities, psychosocial burden, and 
educational and work opportunities [8]. Impacts on patients’ 
wellbeing account for 37.5% of the total costs associated with 
IRDs in the UK [7].

Patient length 
of life

The main symptoms of XLRP are visual impairment and 
blindness; IRDs do not have a direct impact on mortality risk 
[3]. However, retinitis pigmentosa (RP) may lead to additional 
mortality indirectly through suicide [11] and possibly through 
increased risk of injuries [19]. Nevertheless, the main impact 
will be on quality rather than length of life.

Net health care 
costs

The upfront costs of a one-off XLRP gene therapy are likely to 
be relatively high. This will have to be weighed against some 
likely cost savings [10]. However, due to the lack of longer-
term evidence on healthcare use, the impact on long-term 
health service costs is unclear.
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Carer quality of 
life

Taking on caring responsibilities is likely to have a negative 
impact on quality of life, particularly when the patient is a child 
or adolescent. 78% of parents/guardians of children living with 
an IRD report suffering from anxiety and the same percentage 
report depression [7]. At later disease stages, often when 
patients are 20-30 years old, patients are not allowed to drive 
and will require support to move around. Patients subsequently 
develop severe blindness, requiring support to complete daily 
activities.

Patient 
productivity

Productivity costs have been estimated to account for 22% and 
19% of total costs associated with IRDs in the UK and Republic 
of Ireland respectively [7].Childhood-onset retinal dystrophies 
may reduce lifetime income by 30%, and this is likely to be 
explained partly by educational impacts [9]. Qualitative 
evidence suggests XLRP creates barriers to work and education, 
both of which affect earnings [8].

Carer 
productivity

As well as the quality of life impact, informal carers will have to 
take time away from paid employment. Informal carer costs 
have been estimated to account for 16% and 14% of total costs 
associated with IRDs in the UK and Republic of Ireland [7].

Disease 
severity

XLRP is a severe disease in terms of impact on patient quality 
of life. However, the QALY shortfall for XLRP patients is 
uncertain and this is how NICE and ZIN measure severity. The 
proportional QALY shortfall of RPE-65 IRDs has been estimated 
to be 69% [3] and this may potentially be indicative for XLRP.
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Insurance 
value

Insurance value comes from financial risk protection and 
physical risk protection [15]. Physical risk protection is more 
relevant for European health systems and refers to the fact that 
an effective treatment for XLRP would insure diagnosed and 
potential XLRP patients against uncertain poor health states in 
the future. Given the genetic nature of the disease, parents 
may also derive insurance value from the existence of an 
effective treatment that will ensure their children against 
severe vision loss.

Scientific 
spillovers

Scientific spillovers have been identified as a key consideration 
for gene therapies [1] but are notoriously hard to quantify. 
However, given that gene therapies are still a nascent 
technology and no effective treatments exist for XLRP, it is 
likely that the development of an XLRP gene therapy will 
generate some scientific knowledge, skills, and experience that 
may facilitate the development of treatments for retinal and 
other diseases in the future.

Value of hope

With many gene therapies, there is a chance of transformative 
health benefits for the patient [16]. While it is currently 
impossible to accurately quantify the amount of value of hope 
that an XLRP could deliver, if there is any chance of halting or 
significantly decelerating vision loss for some patients (which 
evidence suggests it will [17]), then it will deliver some value of 
hope, at least for certain groups of patients and their families 
and carers.

Table 2. Value generation-recognition gap for a gene therapy for 

XLRP
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• An XLRP gene therapy may potentially deliver value on 8 of the 10 value 

elements identified to be particularly relevant for valuing gene therapies in 

general (patient quality of life, carer quality of life, patient productivity, 

carer productivity, disease severity, scientific spillovers and insurance 

value).

• Currently, the full value of an XLRP gene therapy is unlikely to be captured 

in HTA in the three countries under study:

• HTA agencies across Europe are unlikely to consistently capture the 

full value of patient and carer productivity effects, apart from those 

taking a societal perspective such as the Netherlands. Although 

these effects can and have been incorporated quantitatively into 

HTA in the past, whether or not they are actually included is likely 

to be decided at a political level.

• Insurance value, scientific spillovers, and the value of hope are 

likely sources of value for an XLRP gene therapy. However, they 

have rarely, if ever, been considered in health technology 

assessments [6,15]. This is partly because it is challenging to 

estimate the order of magnitude of those but may also be due to a 

lack of political will.

CONCLUSIONS

• There is likely to be a meaningful value generation-recognition gap for 

XLRP gene therapies in three leading European HTA systems.

• The biggest contributors to this gap are likely to be insurance value and 

disease severity, as well as patient productivity effects and carer 

spillovers. The novel value elements hope value and scientific spillovers 

also contribute to this gap.

• Undervaluation of gene therapies for progressive IRDs could have 

detrimental health and societal effects due to delayed or limited patient 

access.

• To avoid this undervaluation, HTA agencies should update the value 

frameworks they use for the assessment of gene therapies and work to 

address methodological and data challenges that are limiting the 

consideration of significant value drivers.
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Value

Patient 
quality of 

life

Patient 
length of life

Net health 
care costs

Carer quality 
of life

Patient 
productivity

Carer 
productivity

Disease 
severity

Insurance 
value

Scientific 
spillovers

Value of 
hope

Considered consistently in HTA

Considered inconsistently in HTA

Relevant novel value element

Included in traditional payer perspective

Also included in broader societal perspective

Recommended for reference/base case economic evaluation

Recommended for sensitivity analysis

Not recommended in economic evaluation but could potentially be considered deliberatively

The number of diamonds indicates the importance of each element as a value driver for an 
XLRP gene therapy. One, two, and three diamonds represent limited, moderate, and 
significant value drivers respectively.

Note: 1XLRP has a limited impact on life expectancy (see table 1), 2Uncertainty about pricing and 

long-term health service use by XLRP patients makes the impact on net costs too uncertain to 

assess its importance as a value driver/detractor, 3The severity modifiers used by NICE and ZIN 

are both based partly on proportional QALY shortfall (PS) but there are no estimates of the PS for 

XLRP patients so it is unclear how the severity of XLRP would be operationalised if at all

• Compared to the standard value flower [6], we separated QALYs into patients’ 

quality and length of life to better capture the value profile of a gene therapy 

for XLRP. For the same reason we also separated “family spillovers” into carer 

quality of life and carer productivity (see figure 2).

• Value of knowing was removed because this element is relevant mainly for 

diagnostics, not treatments [15]. Fear of contagion was removed because to 

date, no gene therapy has been assessed for an infectious disease [4].

• Table 1 lists the value elements relevant for gene therapies and describes the 

relevance of each for XLRP. The colour coding is the same as for figure 2.

1. Develop value 
framework

2. Identify sources of 
value for an XLRP 

gene therapy

3. Value generation-
recognition gap

1. Gene therapies value framework

• Aim: to identify the most relevant value elements for gene therapies.

• We began with the version of the widely-cited value flower presented by 

Neumann et al. (2022) [6].

• We then reviewed the relevant literature on value assessment of gene 

therapies [3-5], to identify additional relevant value elements and remove less 

relevant ones.

• This included searches of PubMed and Google Scholar, and forward 

and backward snowballing of key references from these searches.

2. Value generated by an XLRP gene therapy

• Aim: to identify the relevance of each value element for XLRP and therefore 

the main sources of value delivered by an effective XLRP gene therapy.

• We conducted a targeted search of the peer-reviewed and grey literature on 

XLRP and similar retinal diseases to identify the main costs and effects 

associated with the disease [e.g. 7-11].

• We used diamond icons to represent the importance of each value element as 

a value driver i.e. how much value comes from each source compared to the 

total value delivered by the gene therapy product:

Value generation-recognition gap

• Aim: to compare this potential value generation to current value recognition in 

three European HTA systems.

• We reviewed HTA methods documents published by NICE (England) [12], ZIN 

(Netherlands) [13] and HAS (France) [14], and relevant past technology 

appraisals, mainly voretigene neparvovec [3].

• For each value element we identified:

• whether the guidelines recommend including the value element in the 

reference/base case economic evaluation or sensitivity analysis.

• whether the guidelines state that the value element will be considered 

deliberatively in HTA.

• whether the value element was considered in the evaluation of 

voretigene neparvovec.

• We chose these three countries as they are three large European HTA systems 

and represent a variety of perspectives and approaches to HTA.

Identify the most 

relevant value elements 

for gene therapies in 

general

Identify the biggest 

value drivers for an 

XLRP gene therapy and 

judge the relative 

amounts of value 

delivered in these 

different areas

RESULTS & DISCUSSION

• We identified 10 value elements of particular relevance for gene therapies 

(see figure 2); however, we note that this list may not be exhaustive.

• Other value considerations that are not included in figure 2 but which may be 

relevant in certain cases include unmet need, value of equity, fear of disease, 

and losses in tax revenue due to reduced workforce participation.

• However, the 10 value elements included here are likely to be meaningful 

sources of value for the archetypal gene therapy without significant overlap 

between any elements that could create the problem of double counting.

• All elements but net health care costs are likely to deliver positive value in the 

case of XLRP (see table 2). This is because most of the costs currently borne 

by these patients are incurred in the social and welfare sector, as opposed to 

the direct healthcare sector.  
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