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Executive summary

Rare diseases (RD) represent a major public health issue. The lack of reliable
epidemiological data hinders much needed progress in diagnostics and therapy.
ORPHAcodes can make RD data collectible, findable and traceable, being currently
the only way to identify patients with RD in collected data. Therefore, the use of
ORPHACcodes in addition to already used coding systems are recommended by the
Public Health Best Practices by the European Commission, among others.

Another advantage of ORPHAcodes is the possibility to directly access additional
information on aetiology, diagnostics and treatment options within the Orphanet
database. With the establishment of the European Health Data Space (EHDS) for
secondary data use ORPHAcodes will become a major driver in RD research. Also,
ORPHACcodes are the only coding system that allows to mark suspected RD patients
who have not yet received a diagnosis (despite having exhausted all state-of-the-art
and available diagnostic options) with a specific code and thereby make them visible
in the healthcare system.

The interoperability of data is of growing importance in the health sector. The
implementation of ORPHAcodes in national coding systems will have to overcome
technical and capacity-related obstacles, and the interoperability with already used
coding systems and terminologies is an important question to be answered. To address
that need, ORPHAcodes are delivered in a variety of services and tools that can be
adapted to the different settings, in particular a specific set of tools are available for
automatic mapping to the main terminologies in use for facilitated transcoding. Further
to this, ad-hoc solutions have also been created in some European countries to adapt
to specific situations.

Regarding the implementation of ORPHAcodes, it is recommended to capture the
respective ORPHAcode for patients with rare diseases at the point of care and to
enable the inclusion of the ORPHAcode in the consecutive data flow. In case of a joint
use of two or more coding systems, it is recommended to link the Orphanet
nomenclature of RD to the other coding system(s) in a standardised way and as much
as possible, so that at the point of coding, codes from both coding systems can be
captured. To avoid future misalignment of the different coding systems, it is
recommended to the developers and guardians of the different coding systems used
in the disease space, to continue and enhance collaboration on aligning the coding
systems and enabling the joint use.
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1. Introduction

An estimated 30 M European citizens suffer from a RD and therefore represent a major
public health issue [1]. More than 6,000 different RD according to a clinical definition
are known [2]. RD are often characterised by a chronic course, reduced life expectancy
and significant burden for sufferers and the healthcare system. The lack of reliable
epidemiological data hinders progress in diagnostics and therapy, which is particularly
needed in the case of RD. Since 89% of all RD have a prevalence of less than
1:1,000,000, the critical amount of data necessary to improve knowledge and action-
taking can only be achieved by cumulative data collection in different countries. To
aggregate this data, it must be collected in a standardised way. Still RD are poorly
represented in most existing medical coding systems in use (Figure 1).

Currently, reimbursement-orientated coding systems are not designed to accurately
identify RD - they do not provide specific codes for RD. As a result, exact coding for
RD with these coding systems is not possible, which means that the actual number of
RD patients cannot be validly collected. Without a detailed-enough coding system, this
essential information remains hidden, which not only leaves epidemiological data
incomplete, but also means that potential for better patient care, research and
management remains unused. Furthermore, coding systems in use in healthcare are
not intended to accurately represent the rapid evolution of knowledge in the RD field,
or to indicate which disease concepts correspond to RD definitions, or to allow for RD-
specific aggregation for secondary use.

To fill this coding gap, the Orphanet nomenclature of RD has been developed as a RD-
domain specific coding system, using ORPHAcodes. With coding via ORPHAcodes,
RD can finally be documented reliably - more precisely, more transparently and with
real added value for everyone involved [3, 4, 5,6, 7, 8, 9, 10, 11].

ORPHACcodes are therefore suitable for enabling the consolidation of data on RD at
the European level or worldwide. According to the “Recommendation on Ways to
Improve Codification for Rare Diseases in Health Information Systems” by the
European Commission Expert Group on Rare Diseases, the European member states
should consider adding ORPHAcodes to their country’s health information system and
explore the feasibility and resources needed to do so [12]. This is also recommended
by the Public Health Best Practices by the European Commission Expert Group on
Public Health and by the European Health Data Set for RD [13].

Another notable important benefit of the ORPHAcodes is the simple and fast access
to extensive knowledge on the corresponding RD via the Orphanet database. In this
way, the ORPHAcodes of the various RDs can be used to retrieve specific knowledge,
i.e. other data elements, such as genes and phenotypes or best practice guidelines,
without additional extensive literature analyses [14].
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Figure 1: Survey results from the state of play survey within the OD4RD2 project - Usage of
ORPHACcodes in countries participating in survey 2023 [15]

To enable a meaningful implementation of ORPHAcodes into national health
information systems, some technical aspects should be considered, as well as the
interplay with other coding systems in use or in future use. How do we integrate
ORPHACcodes into the semantic interoperability landscape in Europe and beyond?
How do we bridge the different coding system implementations in countries, systems
and use cases?

2. Benefits and Advantages of using ORPHAcodes

To address the integration of ORPHAcodes into a health system, it is crucial to know
the reasons why this is important. The usage of ORPHAcodes is a prerequisite for
recording exact case numbers of all RD.

ORPHAcodes provide a unique resource on the most recent and scientifically
evaluated state of play on coding of RD.
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Furthermore, every intervention on the Orphanet nomenclature (i.e. creation or
inactivation of an ORPHAcode), is clearly explained in published procedures [16].
Other coding systems, such as ICD or SNOMED CT (Systematized Nomenclature of

Medicine Clinical Terms), do not distinct between rare and non-rare diseases.

The ORPHACcode itself provides direct access to additional information on aetiology,
diagnostics and treatment options within the Orphanet database. This can help
healthcare professionals to treat RD patients and can be of great use in emergency
situations. A patient record that includes an ORPHAcode can therefore highlight the
need to make use of patient safety measures and provide electronic support in the
health care pathway of the respective patient. In this respect, the ORPHAcode can be
used as “rarity flag” and therefore as a specific patient safety measure.

In addition to the epidemiological knowledge gain which can enhance decision making
and statistical reporting [17], the secondary data use of ORPHAcodes enables the
identification of expert centres that have already gained extensive experience in the
treatment of the respective RD. Experience is a known factor for the quality of
treatment. Therefore, the collection of the number of treated RD patients according to
the used ORPHAcode can be used to guide specific funding to the relevant expert
centres, and by doing so enhance the quality of treatment of the population. As RD
patients often require different treatments compared to non-rare disease patients,
ORPHACcodes can also be used to adjust funding schemes for disease treatment, like
Diagnosis Related Group (DRG) systems.

As the use of ORPHAcodes generates specific markers in patient records, even in the
case of very rare diseases, the Europe-wide pooling of data can achieve the numbers
of cases that enable epidemiological findings and improvements in diagnostics and
therapy. With the establishment of the European Health Data Space (EHDS) for
secondary data use, this will become a major driver in RD research, e.g. for Orphan
drug research.

ORPHAcodes are the only coding system that allows marking of suspected RD
patients who have not yet received a diagnosis (despite having exhausted all state-of-
the-art and available diagnostic options) with a specific code and thereby making them
visible in the healthcare system [18]. This can make it easier to find those patients in
order to re-examine them after new diagnostic methods have been established, or new
diseases have been described by medical science, or to contact them for recruitment
into new clinical trials that are initiated. With the rising possibilities of genomic research,
the use of Artificial Intelligence on big data pools and the development of personalised
medicine, this will be a major step towards better diagnostics and care of patients with
suspected and diagnosed RD.
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3. Problem definition

As digitalisation is moving forward, the interoperability of data is of growing importance
in the health sector. Interoperability depends on technical requirements (like
standardised interfaces), syntactic annotated data (e.g. use of FHIR) and semantic
standardisation. Over the years, different settings, regions and countries have agreed
on such standards. With the implementation of cross border data exchange
mechanisms, it became clear that these choices do not always align. Multiple coding
systems are in use in Europe, and different technical and syntactic standards have
been chosen. ORPHAcodes are used by some countries in different settings: e.g.
registries, projects, or routine coding.

The development of the EHDS regulation and the work leading up to it set the stage
for discussions on semantic interoperability in Europe. Guidelines on specific domains
are in place, like the eHealth Network (eHN) Guideline on Patient Summary [19,20].
Implementing the guidelines in Europe might require changes to the standards chosen
by a country or the need for mapping between different settings.

ORPHACcodes are mentioned in the guidelines and are recommended to be used for
coding, if a RD is diagnosed. This puts many countries in a position to decide on how
to use ORPHAcodes.

In a workshop within the project OD4RD2, the participating countries discussed the
issue, and compiled a non-exhaustive list of challenges:

3.1. Technical challenges

For coding of diseases, in many countries the International Classification of Diseases
(ICD) and/or SNOMED CT are used. Due to the typically wider scope of ICD-codes as
compared to ORPHAcodes, automated data translation (cross-reference of data) from
ICD-10 and earlier ICD versions to ORPHAcodes is not possible without major loss of
information. Capturing the ORPHAcode at the point of coding would often require a
change to the IT-System, adding the respective fields. However, in many countries, IT-
systems are in place that are highly complex and are used for multiple purposes
(documentation, reimbursement data generation, monitoring, etc.). Changes to these
IT-systems are costly and time consuming and often only done if a legal obligation
requires the change. Some facilities even lack Electronic Health Record Systems to
capture coding, so additional manual coding would be required.

Within the project OD4RD tools to help overcoming technical issues and a helpdesk
have been implemented, which can be used and adapted for national implementations.
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3.2. Resource challenge — Training and implementation
support

Implementing ORPHAcodes into a setting requires a few prerequisites. If the language
used in the coding setting is not English, a translation of the Orphanet nomenclature
of RD has to be undertaken (if not already provided within the Orphanet nomenclature)
and, once in place, requires updating and maintenance.

Training of the persons coding with ORPHAcodes is required as well, and again, if a
national language has to be used, a translation of existing training material might be
required, or new material needs to be developed. Additionally, training material needs
to be catered to the specific coding setting, so available training material from other
settings might require adaptation. Once the implementation has started, continuous
support of the coders should be provided. Otherwise, untrained use of ORPHAcodes
can lead to different use of the Orphanet nomenclature of RD and subsequently to
inconsistent data. One of the measures of OD4RD has been the implementation of a
national nomenclature hubs network, which allows the national contact points to learn
from each other and to share resources (e.g. training material) for supporting the
implementation of ORPHAcodes.

Many countries reported that the amount of required resources for this is not clear and
often underestimated. To support successful implementation, relevant resources
should be available before starting the implementation.

3.3. Coding system interoperability challenge

As the ICD in its ninth (ICD-9) or tenth revision (ICD-10) is in place in many countries,
the question of why an additional coding system for RD is needed is frequently asked.
As ICD-9 and ICD-10 do not offer sufficient detail, the answer is straightforward: if you
want to accurately capture patients with RD in your data and to differentiate RD from
non-RD, ICD-10 is not sufficient. The same ICD-10 code may correspond to multiple
RD and also include common diseases, thereby making them indistinguishable. If at
the point of care data is only coded with ICD-10, it will not be possible to map this data
automatically from ICD-10 to ORPHAcodes in a sufficient way, as the detail on the RD
is lost in most of the ICD-10 codes. Instead, it is necessary to go back into the
documentation, and sometimes to consult the health care professional treating the
patient in order to collect the necessary detail to accurately assign the correct
ORPHAcode.

Next to the use of ICD, SNOMED CT is a widely used coding system, often the key
coding system in electronic health records (EHRs) (Figure 2). As SNOMED CT is more
detailed and allows to capture RD more accurately based on a collaboration between
INSERM (Institut national de la santé et de la recherche médicale, US-14 Orphanet)
and SNOMED International, the same question is not as straightforward to answer in
this case. But, as well as ICD, SNOMED CT does not provide for a specific distinction
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of rare versus non-rare diseases. If data is captured only using SNOMED CT, the
possibility to flag a person as patient suffering from a rare disease or a suspected rare
disease is lost. As well there are some limitations to the joint use as not all
ORPHAcodes (in particular, but not exclusively, the most granular ones) are fully
represented in SNOMED CT. Capturing ORPHAcodes together with SNOMED CT

could overcome this problem.

The ICD has undergone a thorough revision and was released in its eleventh revision
(ICD-11). More granularity has been added and the coding of RDs is more accurate
with ICD-11. In the most recent releases of ICD-11 (2024-01, 2025-01) ORPHAcodes
of the disorder level have 15,3% exact matches to an ICD-11-MMS concept (MMS
code), 45,48% matches to index terms of ICD-11 and 60,78% overall coverage of URIs
of ICD-11 (foundation concept, exact and index matches) [21]. Countries are starting
to plan for the implementation of ICD-11 and again are faced with the question of how
and why to use the ORPHAcodes together with ICD-11.

[==] (=)

SNOMED oMM HFO CD (specify which version)

Figure 2: Survey results from the state of play survey within the OD4RD?2 project - joint use of
ORPHAcodes with other coding systems

To answer these questions in a way that is addressing all country needs, cater to all
use cases and not add to the burden of coders, administrators and users of data is
difficult, but crucial. An attempt to answer this question is given in the section
“Proposed solution, conclusion and recommendations for action” of this paper.

4. Intermediate solutions in some countries

As countries are facing these challenges, some intermediate solutions have been put
in place, which can help to refine a recommended way forward. In the OD4RD2-project
these solutions have been shared between countries, and “lessons learned” reports
helped the project partners to approach the issue.
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It was reported that advocating for the use of ORPHAcodes (see also section Benefits
and advantages) to decision makers is essential to generate openness for inclusion of
ORPHAcodes at the point of decision making. Some countries reported, that
depending on the technical possibilities and the necessary implementation effort in the
respective IT system, it may make sense to initially set up a way to capture an
ORPHAcode with a free comment field. However, this was noted to be a workaround
and could help to show the benefits of the use of ORPHAcodes from data collected in
that IT-system. It is not fit for long term use and does require substantial resources and

training of coders to guarantee harmonised data capture.

Many countries pointed out that it is crucial when implementing ORPHAcodes to take
care to minimise or avoid additional coding effort for the coders. Putting additional
burden on the coders will create resistance and raise the cost of implementation.
Therefore, it would be optimal, if the associated codes (e.g. ICD-10 and ORPHAcodes)
were provided automatically by the hospital software when a disease diagnosis is
selected. This also ensures that RDs are coded consistently, and that errors are
avoided when selecting ORPHAcodes. Putting this mechanism in place requires a
central point where the association of the codes is maintained and provided. Orphanet
is providing such linkage, but due to some country-specific modifications of ICD-10 or
national requirements additional work might be necessary in such a central point. An
example for such implementation can be seen in Germany [22,23,24], Spain [7] and
the Netherlands.

Storing ORPHAcodes not only for the respective treatment case but also in the patient
health record can also reduce the coding effort and, in addition, serve as valuable
information for the treating physicians. This way the ORPHAcode will “accompany” a
patient on their patient journey and will allow health care professionals to easily extract
relevant information on the specific RD from Orphanet using the ORPHAcode.

Expert centres can assist with advocating and training on the use of ORPHAcodes. On
the one hand they have research interests, and - in case of Europe - ERN registries to
populate with data. On the other hand, they are domain experts and can help to point
out challenges and benefits at local level and to find practical solutions. Therefore,
involving expert centres in the implementation roadmap is seen as beneficial and
desirable in the OD4RD2-project.

Even though these initial solutions are possible steps towards ORPHAcode
implementation, a wider and more harmonised approach seems to be helpful and
desired by the participants of the project. Especially the coding system interoperability
challenge seems crucial and would benefit from guidance.
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5. Proposed solution, conclusion and recommendations for action

5.1. Proposed solution

The need for ORPHAcodes is clearly documented. The recommendation on ways to
improve codification for RD in health information systems was adopted by the
Commission Expert Group on Rare Diseases (CEGRD) in 2014, ORPHAcodes have
been recognized as best practice by the European Commission since 2017, and the
implementation of the EHDS regulation will require to use ORPHAcodes in electronic
health records. Therefore, it is essential to start implementing ORPHAcodes into
national health systems now. In order to avoid additional burden for health care
professionals, smart solutions need to be in place. Lessons learned from the
implementation survey within OD4RD and from a workshop on this issue indicated,
that a linked implementation of ORPHAcodes with other coding systems that are
already in place is key to success.

If the coding system in use is not as detailed as the Orphanet nomenclature of RD, a
mechanism linking the two coding systems through the disease name is a solution. An
example is the joint implementation of ICD-10 and ORPHAcodes in Germany. Another
example of minimising the additional coding burden through coding system linkage, is
the Norwegian implementation in which the ORPHAcode follows the patient rather than
being linked to a specific hospital encounter. When an ORPHAcode is assigned to a
patient, ICD-10 coding of subsequent hospital encounters for which the RD was either
the reason, or relevant, for the encounter is guided by means of the ORPHAcode-ICD-
10 alignment.

Discussions showed that it is crucial to capture the ORPHAcode at the time of data
capture at the point of care or at the initial coding of the detailed clinical documentation.
Adding ORPHAcodes to the dataset at a later time based only on the previous coding
with the less detailed coding system is not possible, will result in significant loss of
information, or will create extra burden for coders. Therefore, it is recommended to
capture the ORPHAcode directly and to implement the necessary field(s) in all coding
related IT-systems. Likewise, the ORPHAcode should also be available in the data flow
after the point of coding to enable secondary data use on specific scientific questions
on RDs with ORPHAcodes.

Even if the coding system in use is of the same detail for some diseases as the
ORPHAcodes - like up to a certain degree SNOMED CT and ICD-11 are - it is
recommended to link them in the IT-implementation so that they can be used together
in the process of coding. This can be done on the basis of the disease name as well
as on a concept-to-concept link where possible between the two coding systems in
place, for example, by using the curated mapping files provided together with the
ORPHAcodes. Whether the terminologies are completely linked or not at the point of
coding, itis recommended to include the ORPHAcode aside the generic coding system
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in use, to avoid later transcoding efforts and inaccuracy in detecting RD patients if done
afterwards. Then, to tackle the interoperability challenge, Orphanet mappings can be
used to transcode ORPHAcodes in the generic terminology when needed for other use

cases.

It is important to make sure that in the coded data the ORPHAcode is included in
subsequent data flow to fulfil requirements of the EHDS regulations.

Already the developers and guardians of the major coding systems like ICD-11,
SNOMED CT and ORPHAcodes have initiated joined projects to enable this concept-
to-concept linkages. It is crucial to continue these collaborations and to try to align
these major coding systems as much as possible, even though a 100% alignment does
not seem to be achievable and most of all maintainable, if the systems are maintained
separately. A recent announcement from WHO and SNOMED International on a
planned collaboration to align ICD-11 and SNOMED CT states “This collaboration aims
to facilitate a seamless data conversion and linkages for users of both ICD-11 and
SNOMED CT towards a robust and interoperable health data ecosystem. [...] Linking
ICD-11 and SNOMED CT will enable the effective use of health data — ultimately saving
lives” [25]. As the ORPHAcodes already align with both of these coding systems
through collaborations, the hope is that this will provide benefits for patients with RD
and help to save lives in this population.

5.2. Recommendations for action

Based on these considerations, the following recommendations for action can be
given.

1. Itis recommended to capture the respective ORPHAcode for patients with RD
at the point of care and to enable the inclusion of the ORPHAcode in the
consecutive data flow.

2. In case of a joint use of two or more coding systems, it is recommended to link
the Orphanet nomenclature of RD to the other coding system(s) as much as
possible and using standardized, curated mappings so that at the point of
coding, codes from both coding systems can be captured.

3. To avoid future misalignment of the different coding systems, it is recommended
to the developers and guardians of the different coding systems used in the
disease space to continue and enhance collaboration on aligning the coding
systems and enabling the joint use.
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