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Abstract
Inherited Retinal Dystrophies (IRD) are diverse rare diseases that affect the retina and lead to visual impairment or blind-

ness. Research in this field is ongoing, with over 60 EU orphan medicinal products designated in this therapeutic area by

the Committee for Orphan Medicinal Products (COMP) at the European Medicines Agency (EMA). Up to now, COMP

has used traditional disease terms, like retinitis pigmentosa, for orphan designation regardless of the product’s mechanism

of action. The COMP reviewed the designation approach for IRDs taking into account all previous Orphan Designations

(OD) experience in IRDs, the most relevant up to date scientific literature and input from patients and clinical experts.

Following the review, the COMP decided that there should be three options available for orphan designation concerning

the condition: i) an amended set of OD groups for therapies that might be used in a broad spectrum of conditions, ii) a

gene-specific designation for targeted therapies, and iii) an occasional term for products that do not fit in the above two

categories. The change in the approach to orphan designation in IRDs caters for different scenarios to allow an optimum

approach for future OD applications including the option of a gene-specific designation. By applying this new approach,

the COMP increases the regulatory clarity, efficiency, and predictability for sponsors, aligns EU regulatory tools with the

latest scientific and medical developments in the field of IRDs, and ensures that all potentially treatable patients will be

included in the scope of an OD.
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What is already known about this subject?

• The Orphan framework provides incentives for med-
icines development in rare diseases in the EU with
published general guidance1–3 for medicines develo-
pers on the criteria for “Orphan Designation”. How
the condition is described is pivotal to the Orphan
Designation (OD) application as the prevalence of
the condition in the EU must not be more than 5 in
10,000.

• EU regulators recognized there was a particular sci-
entific and regulatory challenge with OD in inherited
retinal dystrophies (IRD) - which was how to define
the condition itself. The problem stems from the clin-
ical and genetic heterogeneity within this disease
group, and the use of a traditional classification
(based on clinical appearance), which may not

optimally define the population potentially benefit-
ting from medicinal products with a gene-targeted
mechanism of action. Therefore, this issue needed
to be further addressed.
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What this study adds?

• Based on 1) a review of IRD Orphan Designations
(OD) experience of in the European Union, 2) a
review of scientific literature and clinical practice
on IRD groupings and 3) input from patients and
clinical experts, EU regulators make recommenda-
tions4,5 to guide choice of grouping for IRD condi-
tions in the context of an EU OD.

• These recommendations provide more clarity for
medicines developers, open the possibility for desig-
nation of gene-specific conditions which reflects the
evolving scientific understanding of disease aeti-
ology for IRDs, bridge the gap with existing EU
regulatory pathways such as Marketing authorisa-
tion, and will ensure that all potentially treatable
patients are included in a European Union OD.

Introduction
Inherited retinal dystrophies (IRD) are a group of rare dis-
eases affecting retinal structure and function. Traditional
disease names (e.g. retinitis pigmentosa (RP), Leber’s con-
genital amaurosis (LCA), etc.) were driven by clinical fea-
tures. Recently, the understanding of the genetic aetiology
of IRD has increased and remains very complex. Many dif-
ferent single gene mutations can cause common clinical
features. However, one single gene mutation can also be
manifested in a variety of clinical features.6–16 See
Figure 1.

The Committee for Orphan Medicinal Products (COMP)
is the European Medicines Agency’s (EMA) committee
responsible for recommending Orphan Designation (OD)
of medicines for rare diseases. Receiving an EU OD,
allows an innovator to access EU incentives for develop-
ment of medicines of rare diseases. To be granted an OD,
all relevant criteria must be satisfied.1–3 An essential part
of the OD criteria (the prevalence) depends on the disease
or condition for which the designation is requested. To be
considered for OD, the prevalence of the condition in the
EU must not be more than 5/10000.

Given the developments in understanding and treatment
of IRD, it was important to review the best terminology for
OD in this therapeutic area. This is because OD based on a
phenotype-derived naming scheme may leave otherwise
treatable patients without an effective treatment. For
example, mutations in the RPE65 [retinoid isomerohydro-
lase RPE65] gene are associated with autosomal recessive
RP and autosomal dominant RP with choroidal involve-
ment, but also LCA. Therefore, an OD of RP would
leave some potentially treatable patients, such as for
example those suffering from LCA, out of scope of a gene-
specific treatment targeted at RPE65. This is a consequence
of the requirement that the therapeutic indication for a

licensed medicinal product cannot be broader than the
given OD, as imposed by article 7 of REGULATION
(EC) No 141/2000.3 Furthermore, associated clinical terms
have been considered as overlapping, poorly defined and
unreliable.17 It was also relevant to consider the OD
policy noting the EU approval of a targeted gene augmenta-
tion therapy (voretigene neparvovec, Luxturna®). Therefore,
the COMP undertook a review to ascertain the state of the
art in IRD to assess what would be the best approach or
set of disease terms to use as the ‘condition’ for orphan des-
ignation in this therapeutic setting. This review was based
on scientific literature, the experience of active EU OD in
the therapeutic area of IRD, and a consultation of IRD clin-
ical experts and patients. Finally, the COMP weighed the
pros and cons of different possible approaches before
making its recommendation.

Review of OD conditions
In order to review the experience of OD in the EU, COMP
was presented with all active OD cases in the EU in IRD,
the range of therapeutic targets and the final granted OD.
To do this, JM searched the EMA orphan IRIS database
for text strings based on traditional disease terms or

Figure 1. Genetic heterogeneity among the six major non-

syndromic inherited retinal diseases (IRD). Numbers outside

of the ellipses correspond to the number of non-syndromic

IRD genes responsible for the specific disease, while numbers

within the ellipses correspond either to disease-specific genes

or to genes mutated in two or more diseases. The non-redundant

total of genes associated with these non-syndromic IRD is 146.

RP: retinitis pigmentosa; LCA: Leber congenital amaurosis; CD/

CRD: cone dystrophy/cone-rod dystrophy; CSNB: congenital

stationary night blindness; MD: macular dystrophy; EVR: exudative

vitreoretinopathy. Reproduced unchanged with permission of

authors Cremers FPM, Boon CJF, Bujakowska K, et al.7 © 2018 by

the authors. Licensee MDPI, Basel, Switzerland under the terms and

conditions of the Creative Commons Attribution (CC BY) license

(http://creativecommons.org/licenses/by/4.0/).
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syndromes within IRD. Records were reconciled with
Orphanet18 (Consortium database aggregating data from
different sources), and with the publicly available
Community Register of Orphan Medicinal Products (the
EU listing of products granted OD in the EU).

Sixty-four cases of active EU OD were identified, with
57 unique active substances (See Table 1). Of these, 36 out
of 64 OD (56%) were for gene therapies targeting single
gene mutations. Four additional OD were for gene

therapies taking a broader therapeutic approach. Four OD
were for cell therapies, and one was a non-viral vector
plasmid product. The remaining 28 products with OD
had a more general mode of action applicable to many
IRDs. Of the 36 targeted gene therapies, there were 20
unique gene targets (See Table 2). See Supplementary
information 1 for the full EU OD listing in IRD active at
the time of review. There was some heterogeneity in the
OD condition granted by COMP for targeted gene therap-
ies; six of the 36 gene therapies targeting single genes or
specific mutations (sequence variants) received a gene spe-
cific OD e.g., “Treatment of RDH12 mutation-associated
retinal dystrophy”, whereas the remainder received a clas-
sical term such as “Treatment of retinitis pigmentosa”, or a
hybrid approach such as “Treatment of retinitis pigmentosa
caused by mutations in the RPGR gene”. [RDH12; Retinol

Table 1. Frequency of active granted ODs with agreed orphan

conditions in the area of IRDs.*

OD Count

Treatment of achromatopsia 1

Treatment of achromatopsia caused by mutations in the

CNGA3 gene

2

Treatment of achromatopsia caused by mutations in the

CNGB3 gene

2

Treatment of Alström syndrome 1

Treatment of Bardet-Biedl syndrome 1

Treatment of choroideremia 3

Treatment of cone-rod dystrophy 1

Treatment of familial exudative vitreoretinopathy 1

Treatment of inherited retinal dystrophies 2

Treatment of inherited retinal dystrophies (initially

named treatment of Leber’s congenital amaurosis)

1

Treatment of inherited retinal dystrophies (initially

named treatment of retinitis pigmentosa)

1

Treatment of Leber’s congenital amaurosis 9

Treatment of RDH12 mutation associated retinal

dystrophy

1

Treatment of retinitis pigmentosa 26

Treatment of retinitis pigmentosa caused by

mutations in the RPGR gene

1

Treatment of retinitis pigmentosa in Usher

syndrome 1B

1

Treatment of Stargardt’s disease 9

Treatment of Usher Syndrome 1

Total 64

*Note these are (historic) orphan designated conditions during medicine
development, NOT therapeutic indications granted at the time a medicine
receives a marketing authorisation. The Orphan legislation foresees giving
Orphan Designation for substances that could be used for treating, preventing,
or diagnosing a rare and serious condition. The Therapeutic Indication defines
the target disease or condition for which the product is licensed based on the
assessment of the marketing authorisation application including all the evidence
of efficacy and safety. The orphan condition during development needs to define
a distinct medical condition, but with a broad enough scope that there would be
no risk that the therapeutic indications to be granted at the time of marketing
authorisation would suddenly exceed or fall out of the scope of the orphan
condition.
OD: Orphan Designation; CNGA: Cyclic Nucleotide Gated Channel

Subunit Alpha;

CNGB: Cyclic Nucleotide Gated Channel Subunit Beta;

IRD: Inherited Retinal Dystrophy;

RDH: Retinol Dehydrogenase;

RGPR: Retinitis Pigmentosa GTPase Regulator.

Table 2. Specific gene targets in IRD orphan designations.

Gene targeted Count

ABCA4 3

AIPL1 1

CEP290 1

CEP290intron26 2

CHM/ REP1 3

CNGA3 3

CNGB3 2

CRX 2

GUCY2D 1

MYO7A 2

PDE6A 1

PDE6ß 1

RDH12 1

RHO 1

RLBP1 1

RPE65 5

RPGR 3

USH2A 1

USH2A exon13 2

Total 36

ABCA: ATP Binding Cassette Subfamily A;

AIPL: Aryl Hydrocarbon Receptor Interacting Protein Like;

CEP: Centrosomal Protein;

CHM/ REP1: Choroideremia / Rab escort Protein;

CNGA3: Cyclic Nucleotide Gated Channel Subunit Alpha;

CNGB3: CNGB (Cyclic Nucleotide Gated Channel Subunit Beta;

CRX: human Cone-Rod Homeobox;

GUCY: Guanylate Cyclase;

MYO7: Myosin VII;

PDE: Phosphodiesterase;

PDE: Phosphodiesterase;

RDH: Retinol Dehydrogenase;

RHO: Rhodopsin;

RLBP: Retinaldehyde-Binding Protein;

RPE: Retinoid Isomerohydrolase retinal pigment epithelium;

RPGR: RGPR Retinitis Pigmentosa GTPase Regulator;

USH: Usherin.
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Dehydrogenase 12, RPGR; RGPR Retinitis Pigmentosa
GTPase regulator].

The data highlight the high proportion of gene therapies
amongst products granted an OD in the EU in IRD.
Amongst the gene therapies, a variable OD approach was
apparent with a mixture of some gene-specific and trad-
itional disease terms used, highlighting the need for a stan-
dardised approach.

Policy development and relevant recent scientific
literature
As part of preliminary considerations, COMP had identi-
fied two possible approaches to updating the OD policy
in IRD, i.e. either continuing with a broad approach
using an accepted clinical classification scheme for IRDs,
or pursuing a gene-specific approach to the conditions.

Therefore, JM searched the scientific literature to identify
possible classifications for IRDs that might be considered
useful for OD. Initial literature searches were conducted
in PubMed for relevant articles and expanded with cita-
tions searching and with expert consultation.

The findings of the literature review were presented to the
COMP, with the most pertinent classifications considered
(Table 3). A recent clinical classification by Sergouniotis
2019,19 which is reflected also in the ophthalmology- com-
ponent of the Orphanet Rare Disease Ontology (ORDO)18

and was derived via the European Reference Network for
rare eye diseases (ERN-EYE) Ontology meeting, was
briefly considered as the leading candiate scheme. The high-
level group terms include: ‘Stationary non-syndromic photo-
receptor dystrophies’, ‘Progressive non-syndromic photo-
receptor dystrophies’, ‘Syndromic retinal dystrophies’,
‘Macular dystrophies’, ‘Choroidal dystrophies’, ‘Hereditary

Table 3. Alternative ophthalmic grouping schemes of IRDs.

Sergouniotis et al
201919

Orphanet Rare Disease
Ontology 18 Verbakel et al 201813

Fenner et al
202124 Georgiou 202125

Stationary

non-syndromic

photoreceptor

dystrophies,

Stationary non-syndromic

photoreceptor dystrophies,

(Includes Macular dystrophy)

Stationary retinal disease

Progressive

non-syndromic

photoreceptor

dystrophies,

Progressive non-syndromic

photoreceptor dystrophies,

(Includes Macular dystrophy)

Progressive retinal

disease, (includes

Macular dystrophy)

Leber congenital

amaurosis and early

onset severe retinal

dystrophy

Syndromic retinal

dystrophies,

Syndromic retinal dystrophies, Syndromic forms of

retinitis pigmentosa

Macular dystrophies, Inherited

degeneration

involving the

macular

Macular dystrophies

Choroidal dystrophies, Choroidal dystrophies, Chorioretinal

dystrophies,

Chorioretinal

degenerations

Chorioretinal

dystrophies

Hereditary

vitreoretinopathies

Hereditary

vitreoretinopathies

Inherited

vitreoretinopathies

Female carriers of

inherited retinal

dystrophies

Metabolic disorders

Genetic diseases Mitochondrial disorders

cone-rod

degenerations

cone and cone-rod

dystrophies

cone dysfunction

syndromes

rod-cone

degenerations,

rod-cone dystrophies

rod dysfunction

syndromes
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vitreoretinopathies’. Several uncertainties were identified in
using this approach forOD. Specificallywhether clinical diag-
noses could separate patients into these groups (e.g., report-
edly 20% of children with LCA without associated
anomalies develop intellectual disability8), or whether the cri-
teria for specific terms were clear (e.g., classification as
‘macular dystrophy’ if occurring only in isolation or as part
of other pathologies). In addition, there are some differences
between the published literature and the Orphanet online
tool where ‘macular dystrophies’ appear within ‘isolated pro-
gressive inherited disorders’ or ‘syndromic inherited disor-
ders’, and not as a separate grouping at the same level.

Under the classification by Sergouniotis et al 2019,19

the clinical groups would not align with pathological
genes associated with IRDs. This is because a single
gene may be associated with clinical manifestations
across multiple IRD groups.19 Some examples include
the following: EYS (eyes shut homolog gene) mutations
are associated with RP as the most common type of clinical
presentation (90%). However, macular dystrophy and
autosomal recessive cone-rod dystrophy (arCRD) are
other possible manifestations of EYS-retinal dystrophy
(requiring both RP and macular groups). Also, the
BEST1 (bestrophin 1) gene mutations can result in a spec-
trum of ocular phenotypes such as macular dystrophy or
vitreoretinochoroidopathy.20

There is also overlap between syndromic and non-
syndromic groups with approximately 28 different genes
already having been identified as crossing these groupings.
(See Figure 29). Examples include the USH2A (Usherin)
gene where the Cys759Phe mutation is found in 4 to 5%
of recessive RP without hearing loss. The CEP290 (centro-
somal protein 290) gene in non-syndromic LCA10,21 is
also associated with LCA syndromes (e.g., Joubert syn-
drome). True interindividual variability has also been
described, despite the same homozygous mutation. For
example, in patients with the homozygous c.12del LRAT
(lecithin retinol acyltransferase) mutation, some patients
carry an RP phenotype, and others a cone-rod dystrophy
(CORD) phenotype.11

COMPalso looked at possible alternative clinical groupings.
Firstly, Verbakel et al 201813 presents slightly different high-
level groups: ‘Progressive retinal disease’, ‘Stationary retinal
disease’, ‘Inherited vitreoretinopathies’, ‘Chorioretinal dystro-
phies’, ‘Female carriers of inherited retinal dystrophies’, also
separating syndromic, and non-syndromic RP groups.
Likewise, during development of a web-based interoperable
registry for inherited retinal dystrophies in Portugal (the
IRD-PT),22 the authors presented a further slight variation of
the high-level grouping of terms based on Orphanet with
macular terms as a subset within ‘isolated progressive inherited
retinal disorders’.

The Human Phenotype Ontology (HPO)23 provides a
standardised hierarchy of phenotypic terms including retinal
dystrophy, retinopathy, abnormal choroid morphology,

macular dystrophy and macular degeneration. Although
mapped to Orphanet for possible disease associations, the
hierarchy of the HPO terminology would not satisfy the
OD need for a group of clearly defined medical diseases.

However, Fenner et al 202124 indicated that the major-
ity of IRDs can be classified as one of four broad subtypes:
‘rod-cone degenerations’, ‘cone-rod degenerations’,
‘chorioretinal degenerations’ and ‘degenerations involv-
ing the macula’. Under this alternative grouping, any asso-
ciated syndromes are included under the corresponding
ophthalmic subtypes. The authors note that the clinical
presentation of the subgroup of ‘chorioretinal degenera-
tions’ can vary depending on the disease and may
involve loss of central vision such as in the case of
central areolar choroidal dystrophy, gyrate atrophy and
choroideremia. The authors also add that ‘degenerations
involving the macula’ often overlap with the three other
groups, are more clinically heterogeneous, and are diag-
nostically more challenging because of their overlap with
many acquired diseases.

Also Georgiou 202125 presents similar higher-level
groups based on ‘macular dystrophies’,’ cone and
cone-rod dystrophies’, ‘cone dysfunction syndromes’,
‘Leber congenital amaurosis’, ‘early onset severe retinal
dystrophy (EOSRD)’, ‘rod-cone dystrophies’, ‘rod dys-
function syndromes’ and ‘chorioretinal dystrophies’. The
groups overlap to some degree with the groups proposed
by Fenner et al,24 with more granularity based on a com-
bination of aetiology and location of morphology.

Aside from grouping systems, other pertinent literature
was consulted including trends, prevalence, and range of
products under development for IRDs. Regarding trends,
the understanding of phenotypical features and associated
genetic defects continues to evolve. For example, Usher
syndrome was traditionally classified into three different
subtypes depending on the age of onset, severity and pro-
gression of the symptoms, and the presence or absence of
vestibular dysfunction. However, new reports have been
published regarding candidate genes, and a revised geno-
type–phenotype correlation and insights into the pheno-
typic spectrum of the disease.10 Authors, including the
ERN–EYE, highlight the importance of an exhaustive
molecular diagnosis, because such diagnoses can be
targets for potential therapies and provide information for
genetic counselling and the risk of inheritance by other
family members.26–28

It is recognised that patients can encounter delayed
diagnoses: a recent EU survey of specialist centers by
EVICR.net29 showed that patients with biallelic RPE65
mutation-associated IRD had as referral diagnosis:
early-onset severe retinal dystrophy (EOSRD) in 16.8%,
Leber’s congenital amaurosis in 38.2%, retinitis pigment-
osa/rod-cone dystrophy in 28.1%, and unclassified visual
impairment in 17.0% of the cases. According to that
survey, 25% of the centers changed the referral diagnosis
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in >47.5% of the cases in their centres. According to different
publications 25–80% of the cases are resolved, but not all
IRDs have a successful molecular diagnosis.30–33 Leroy6

notes that IRD can be classified by multiple factors including
genetic associations, presence of syndromic features,
affected organelles, age of onset, retinal layer affected,
retinal region affected and type of functional loss but that
all clinical descriptions must lead to genetic testing for defini-
tive diagnosis, and that clinical classifications have progres-
sively lost importance with the advent of molecular testing.

Regarding prevalence, the highest group level term
(IRD) is estimated to have a prevalence between 0.03%
- 0.05% in UK or Republic of Ireland.34,35 IRD
causational-gene frequencies have been mostly calculated
in specific cohorts or countries. Recently, Schneider et al
202212 compiled 31 papers and created the Global Retinal
Inherited Disease (GRID) dataset that covers the most
common IRD phenotypes. Hanany 2020 further estimated
the prevalence of different gene mutation associated with
IRDs.36

Figure 2. A venn diagram showing the involvement of syndromic IRD genes in non-syndromic IRD phenotypes. CRD: cone-rod

dystrophy; EVR: exudative vitreoretinopathy; LCA: Leber congenital amaurosis; MD: macular dystrophy; PD: pattern dystrophy; RD:

retinal dystrophy; RP: retinitis pigmentosa. Reproduced unchanged with permission of authors (Tatour Y and Ben-Yosef T).9 © 2020 by

the authors. Licensee MDPI, Basel, Switzerland under the terms and conditions of the Creative Commons Attribution (CC BY) license

(http://creativecommons.org/licenses/by/4.0/).
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On the therapeutic front, several candidates for broad
gene-agnostic therapies are being tested such as neurotrophic
factors or growth factors.37,38 Other possible pharmaco-
logical therapies are focused on slowing down the progres-
sion of IRDs and maintaining vision, mainly through
anti-apoptotic (or other cell death inhibition), antioxidant
and/or anti-inflammatory mechanisms,39 cell therapies or
optogenetic approaches. Reportedly, some therapies with a
broad mechanism of action ameliorate some, but not other
RP models. Further development programs targeting therap-
ies to specific variant types (mutations) are already under-
way. A variety of mutation-specific and
mutation-independent approaches are being investigated.40

Therapies targeting modifier genes are also
under investigation.38,41,42

Patient and clinician consultation
To further inform the new OD options in IRDs, COMP
undertook a consultation of relevant patient and clinical
experts. Nominations for IRD clinical experts were
requested from ERN-EYE. Nominations for patient repre-
sentatives were requested from IRD patient organisations.
All participants were required to complete a declaration of
interests. The questions to experts were provided in
advance. All invitees were invited to complete the ques-
tionnaire. Experts were asked about the relevance and
distinctness of the proposed OD grouping, potential impli-
cations of a change in OD approach in IRD, and the best
level of grouping of retinal dystrophies from a clinical per-
spective when combined with specific genes. They were
also asked about the possibility of extrapolation of findings
in patients with a specific gene defect and a typical pheno-
type to those with an atypical one. Experts were also asked
for their insights into potential prevalence estimates.
Responses of experts were summarised, presented, and
further discussed in an expert consultation meeting on
the 17th of June, 2022.

Five patient representatives participated in the consultation
process representing patient organisations including Retina
International, Retina Suisse, EUPATI, Pro Rare (Austria),
and Fighting Blindness. Twelve EU Clinical IRD experts par-
ticipated in the process. Representatives of impacted EU regu-
latory committees and secretariats also participated. The
outcome of the consultation exercise was presented to COMP.

The expert meeting provided significant progress on
groupings for Orphan designation. Issues raised by
patient representatives included the need for alignment
between molecular classification and Orphanet, the
concern that development of treatments for ultra-rare
genetic disorders may not be prioritised by developers,
and that potentially treatable patients should not be
excluded from potential clinical trials by reason of
orphan designations. The clinical experts indicated that

IRD is an evolving field of research, and that terminology
should be able to accommodate further scientific progress.

The expert consultation indicated that the criteria for the
Sergouniotis 201919 groups could be clearer, that a rele-
vant clinical diagnostic guideline would be welcome, and
that the current clinical trend was for increasing molecu-
lar/genetic diagnoses. Clinical experts said that phenotypic
diagnoses could be subject to interpretation and regional
variation. The experts indicated that Sergouniotis 201919

groups were not mutually exclusive for treatments based
on specific genes, gene mutations, or broad therapies.
The estimates for prevalence for new groupings were cur-
rently uncertain. Regarding the optimised groupings for
OD, there was a general consensus that a 2-level grouping
would be useful and relatively discriminating, and a pro-
posal was provided. The final optimised groupings, based
on the expert consultation, are summarised in Table 4.

The term dominant is used to refer to temporal sequences
of cone> rod or rod> cone affectation, and thus which photo-
receptors are predominantly affected in each case; it does not
refer to inheritance pattern in this context. The progressive/
non-progressive dichotomy was not retained as emerging
research indicates that at least some classic non-progressive
conditions may show progressive degeneration.43

Regarding gene-specific ODs, consulted experts
acknowledged that any mutation-specific development
could fall under the gene-specific OD, that the IRD term
is needed in addition to a specific gene, but also, that not
all IRD patients obtain a molecular/genetic diagnosis.

COMP deliberation and conclusion
Further to the literature review and expert consultation,
COMP recognised that a universally accepted consensus
does not exist for grouping IRD. The Committee discussed

Table 4. Optimised grouping for ODs with broad

pharmacological approaches in IRDs.

Optimised grouping for OD

1. Non-syndromic IRD

1.1. Cone-dominant phenotype

1.2. Rod-dominant phenotype

1.3. Macular dystrophy

2. Syndromic IRD

2.1. Cone-dominant phenotype

2.2. Rod-dominant phenotype

2.3. Macular dystrophy

3. Inherited choroidal dystrophies

4. Hereditary vitreoretinopathies

The term dominant refers to temporally sequential cone > rod or rod >

cone affectation, thus indicating which photoreceptor are predominantly

affected, not to inheritance patterns.

IRD: Inherited Retinal Dystrophy;

OD: Orphan Designation.
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the available options for the purpose of OD, and the poten-
tial advantages and disadvantages of each approach.
Table 5 summarizes these potential advantages and disad-
vantages associated with each OD approach.

Use of the highest-level ‘IRD’ term alone for grouping
OD conditions appeared very broad scientifically and clin-
ically, with multiple rare conditions of different aetiologies
included in such a broad grouping that would entail differ-
ent pharmacological approaches and developments.

COMP decided that a single OD approach was insuffi-
cient and considered that three different options for OD
conditions were needed. COMP could select the best
option to designate the condition depending on the applica-
tion. COMP recognised the operational challenges of the
three approaches but deemed these surmountable in
terms of defining prevalence, and any diagnostic uncertain-
ties considering the available scientific literature.

Firstly, for targeted gene therapies, COMP could use
“inherited retinal dystrophy” complemented with the
gene target. This would ensure that the broadest applicable
scope of treatable patients would be included in the OD.
COMP considered that this is scientifically justified, and
the leanest regulatory approach to designating the condi-
tion considering variable phenotypes associated with a
single gene defect.

Secondly, for therapies with a broad mechanism of
action, the optimised OD grouping (Table 4) could be
used, offering both inclusivity whilst being relatively dis-
criminating and an updated strategy for orphan designation

for these kinds of products. These phenotypes include
inherited pathological dysfunction as well as inherited pro-
gressive degenerations. This approach would not preclude
the need for multiple orphan designations if a particular
broad therapy could target more than one group.

Finally, some conditions recognised as IRDs may not fit
the optimised OD grouping as in Table 4. Therefore, occa-
sional singular orphan designations outside the structure
may still be necessary for treatments targeting these condi-
tions which are not gene-specific. COMP considered that
any need for additional subgroups in the optimised group-
ing could be reviewed with experience in OD.

The target population, the choice of grouping, and why
any groups outside the chosen group would not be treat-
able, should be justified by the sponsor at the time of OD.

Regarding syndromic IRDs, using Table 4 an optimised
grouping (or IRD+ gene) could be applied when a local
ocular treatment is intended. For a systemic treatment,
the sponsor should justify the approach taken for determin-
ing the orphan condition. This approach could have wider
reverberations in how orphan designations meant for treat-
ment of specific aspects of systemic syndromes are to be
generally approached in the future.

Overall, this three-pillar strategy is considered to provide
a robust yet flexible framework for orphan designations in
the complex field of the genetic spectrum underlying inher-
ited retinal dystrophies. By discarding the more rigid and
somewhat out-dated phenotypically derived classification
scheme traditionally used for IRD conditions, COMP now

Table 5. Benefits and issues for different approaches to orphan designation.

Benefits and issues for different approaches to Orphan designation

Approach 1: Optimised Clinical grouping Approach 2: Gene-specific

Benefits
Intermediate level grouping, Still relatively discriminating Very granular, allows delineation of distinct subsets

Best for non-targeted therapies Scientifically appropriate for targeted therapies

Best for encompassing spectrum of phenotypic variability in

gene-targeting therapies

Concordant with published groupings In line with regulatory guidance for Orphan designation

Trend is for molecular diagnoses in IRD

High proportion of targeted therapies to date in IRD

Issues/problems
Not fully clear criteria for each group, clinical manifestations are

variable, diagnoses can be variable

Not all patients obtain a molecular/genetic diagnosis

Categories are not exclusive for treatment based on specific

genes or broad therapies; thus multiple OD envisaged for such

a development program

Broad therapies would require multiple ODs

Trend is for molecular/genetic diagnoses IRD term is needed (lower term grouping) in addition to gene

Mutation-specific developments are already a reality; but any

mutation specific development could fall under the gene-specific

OD.

Prevalence estimates for new groupings needed Prevalence estimates for gene-specific entities needed

IRD: Inherited Retinal Dystrophy;

OD: Orphan Designation.
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has the possibility of using a more agile decision matrix that
allows for orphan designations adapted to the clinical
state-of-the-art of the treatment under discussion. Hence,
this newly adopted ontology will make it easier for future
innovative treatments, such as gene-therapies, to be
awarded the status of orphan drug and hence receive the
accordant benefits meant to facilitate medicine development
and future commercialisation.

Notwithstanding, the currently adopted approach is not
meant to be seen as immutable. COMP is aware that both
the scientific knowledge within the field of rare eye dis-
eases, and the associated new therapies being developed,
are very much rapidly moving targets. Hence it is acknowl-
edged that future revisions and changes to this newly
adopted ontological strategy for IRDs will need to be
undertaken in function of progressing scientific insight.

One such limitation of this newly proposed ontology is
for example the fact that novel ‘gene-independent’ genetic
treatments, such as modifier gene or optogenetic therapies,
may still pose problems for the new ontological scheme as
presented. These therapies are generally able to treat het-
erogenic groupings of genetic deficiencies and hence
further challenge the notion of being applicable to a ‘dis-
tinct medical entity’, which is the current fundamental
regulatory base for designating an orphan condition.

In conclusion, the new strategy of COMP regarding ODs
in the domain of IRDs reflects regulatory adaptation to the
evolution of our scientific understanding in the field of rare
eye diseases and the development of innovative therapies.
Therefore, if confirmed as appropriate with future regulatory
experience, it is not excluded that a similar approach could
be applied to other disease areas in the near future.
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