BM) Open

BMJ Open is committed to open peer review. As part of this commitment we make the peer review
history of every article we publish publicly available.

When an article is published we post the peer reviewers’ comments and the authors’ responses online.
We also post the versions of the paper that were used during peer review. These are the versions that
the peer review comments apply to.

The versions of the paper that follow are the versions that were submitted during the peer review
process. They are not the versions of record or the final published versions. They should not be cited or
distributed as the published version of this manuscript.

BMJ Open is an open access journal and the full, final, typeset and author-corrected version of record of
the manuscript is available on our site with no access controls, subscription charges or pay-per-view fees
(http://bmjopen.bmj.com).

If you have any questions on BMJ Open’s open peer review process please email
info.bmjopen@bmj.com

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollqig sousby re gzoz ‘2 aung uo /wod fwg usdolway/:dny woil pspeojumod "sgoz Arenuer Gz uo 2z5980-720z-uadolwa/9eTT 0T Se paysiignd 1siy :uado rNG


http://bmjopen.bmj.com/
info.bmjopen@bmj.com
http://bmjopen.bmj.com/

BMJ Open

BM) Open

Global Insight into Rare Disease and Orphan Drug
Definitions: A Systematic Literature Review

Journal: | BMJ Open

Manuscript ID | bmjopen-2024-086527

Article Type: | Original research

Date Submitted by the

Author: 16-Mar-2024

Complete List of Authors: | Abozaid, Ghada; Queen's University Belfast School of Medicine Dentistry
and Biomedical Sciences, Pharmacy Practice; Princess Nourah bint
Abdulrahman University, Pharmacy Practice

Kerr, Katie; Queen's University Belfast, Centre of Public Health
Alomary, Hiba; Princess Nourah bint Abdulrahman University,
Department of Applied Linguistics

Al-Omar, Hussain A.; King Saud Univ, Clinical Pharmacy

McKnight, Amy; Queen's University Belfast, Centre for Public Health

EPIDEMIOLOGIC STUDIES, Health policy < HEALTH SERVICES
Keywords: | ADMINISTRATION & MANAGEMENT, Public health < INFECTIOUS
DISEASES, Review, Systematic Review

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollqig sousby 1e Gzoz ‘2 aung uo /wod fwag uadolway/:dny woil pspeojumod "sgoz Arenuer Gz uo 2z5980-720z-uadolwa/9eTT 0T Se paysiignd 1siy :uado CNG

— - .
=l L J [A
I h WAL

RONE™
Manuscripts

‘saiIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloaloid

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

Page 1 of 59

oNOYTULT D WN =

BMJ Open

BM)

I, the Submitting Author has the right to grant and does grant on behalf of all authors of the Work (as defined
in the below author licence), an exclusive licence and/or a non-exclusive licence for contributions from authors
who are: i) UK Crown employees; ii) where BMJ has agreed a CC-BY licence shall apply, and/or iii) in accordance
with the terms applicable for US Federal Government officers or employees acting as part of their official
duties; on a worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) its
licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the Journal, to publish the
Work in this journal and any other BMJ products and to exploit all rights, as set out in our licence.

The Submitting Author accepts and understands that any supply made under these terms is made by BMJ to
the Submitting Author unless you are acting as an employee on behalf of your employer or a postgraduate
student of an affiliated institution which is paying any applicable article publishing charge (“APC”) for Open
Access articles. Where the Submitting Author wishes to make the Work available on an Open Access basis (and
intends to pay the relevant APC), the terms of reuse of such Open Access shall be governed by a Creative
Commons licence — details of these licences and which Creative Commons licence will apply to this Work are set
out in our licence referred to above.

Other than as permitted in any relevant BMJ Author’s Self Archiving Policies, | confirm this Work has not been
accepted for publication elsewhere, is not being considered for publication elsewhere and does not duplicate
material already published. | confirm all authors consent to publication of this Work and authorise the granting
of this licence.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inalladns juswaublasug

I e

e


https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://creativecommons.org/
http://bmjopen.bmj.com/

oNOYTULT D WN =

10

11

12

13

14

15

16

17

18

19

20

21

BMJ Open

Global Insight into Rare Disease and Orphan Drug Definitions: A Systematic

Literature Review

Ghada Mohammed Abozaid'->*, Katie Kerr!, Hiba Alomary3 Hussain Abdulrahman Al-

Omar*>%, Amy Jayne McKnight!

*Corresponding author: gabozaid01@Qub.ac.uk.

Abstract:

Background: Cumulatively, rare diseases (RDs) affect more than 450 million people worldwide;
there is no universal agreement on what defines an RD. Medications used to prevent, diagnose,
treat, or cure RDs are often referred to as orphan drugs (ODs); similarly, there is no consensus on
the definition of ODs. These definitions are crucial for identifying, treating, and tracking RDs, as
well as for considering drug evaluations for approval, pricing, reimbursement, patient access,
enhancing health care policy, and promoting research. This study sheds light on the available
global definitions, classifications and criteria used for RDs, ultrarare diseases (URDs), ODs, and

ultra-orphan drugs (UODs), and provides insights into the rationale behind these definitions.

Methods: A systematic literature review was conducted using the Medline, EMBASE, Scopus,
and Web of Science databases to search for definitions and underlying criteria used to define RDs,
ODs, and their subtypes. A narrative synthesis and content and descriptive analyses were

performed.

Results: Online searches identified 2,712 published articles spanning from 1985 to 2021. Only 93
articles met the inclusion criteria, with 209 distinct definitions extracted. Specifically, 93 of these

articles pertained to 119 RDs, 11 URDs, 67 ODs, and 12 UODs.
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22 Conclusions: Solely prevalence-based criteria are challenging because more diseases are
23 identified at different frequencies in individual countries. Establishing a country-specific

24 definition would enhance comprehension; facilitate intercountry evaluations; enhance health care

oNOYTULT D WN =

25  efficiency, availability, and accessibility to ODs; strengthen the principles of equity and equality
1 26  in health care; improve research and development; and support improved outcomes for patients

13 27  with complex and rare medical conditions.

28 Keywords: rare disease, ultra-rare, orphan drug, ultra-orphan drugs, qualitative, quantitative,

19 29  healthcare, criteria.

30 Strengths and limitations

31 = This systematic literature review, based on PROSPERO International Prospective Register
28 32 of Systematic Reviews (CRD42021252701) and PRISMA-P, explores criteria for
30 33 determining RDS and ODs without publication design, year, or regional restrictions.

32 34 = Unlike other reviews, this study explored different criteria for defining RDs and ODs

35 35 issued by different agencies and entities to fulfil their mandates in relation to RDs and ODs.
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37 36 = The searched articles showed inconsistent terminology, and despite seeking library
39 37 specialist feedback, some relevant studies might have been missed.

4 38 = The results might be subject to biases in publication selection, language, and database.

45 39
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Background

Rare diseases (RDs) represent a major public health concern requiring more effective interventions
to alleviate the burden on patients, carers, health, and social care systems. RDs, sometimes known
as ‘orphan diseases’ and affect a minority of people, are typically medical conditions that are
individually identified with low prevalence within a particular population (. Globally, RDs affect
more than 450 million individuals ), the majority of whom are disproportionately disadvantaged
and lack effective treatment. No multipurpose and universally agreed upon definition of an RD )
exists, making optimal care difficult; definitions implemented internationally each depend on the
context and perspectives of various stakeholders, some of which employ qualitative and/or

quantitative criteria.®

The qualitative criteria used to define RDs are primarily subjective and include terms such as “life-
threatening”, “alternative treatment options”, “severity of disease”, and “neglected”. Some of these
criteria have major emotional impacts, such as on the severity of the illness, its potential fatality,
heritability, or the lack of effective therapies ). On the other hand, quantitative criteria to define
RDs are objective and measurable in nature and include disease incidence © and prevalence 7,
which are key indicators for understanding the frequency of disease occurrence within a
population. Certain diseases can be labelled rare in one nation but not in another owing to
population genetic variations, environmental or societal influences, or disparities in survival rates
across different regions ®. A lack of sufficient data on which diseases are categorised as rare
creates an obstacle in understanding these conditions and proportions and disease coding; ensuring
accurate diagnoses; and encouraging pharmaceutical companies © to invest in the research and

development of medications for these diseases and manufacture orphan drugs (ODs), which,

consequently, constitute a considerable challenge in making treatments available and accessible.
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Methods

Systematic literature review protocol

The protocol for this SLR ) was registered with the PROSPERO International Prospective
Register of Systematic Reviews (CRD42021252701) and follows the PRISMA-P (1314 guidelines.
The PROSPERO template ensures transparency and accountability for SLRs, while the PRISMA-
P provides a flowchart for the identification, screening, eligibility, and inclusion phases of the

review process.
Search strategy

The PubMed/Medline, EMBASE, Scopus, and Web of Science (Science and Social Sciences
Citation Index) databases were queried to answer the research question “What are the criteria for
defining RDs, URDs, ODs, and UODs globally?”. The search strategies and terms used were
identified based on specific inclusion and exclusion criteria. The inclusion criteria included rare
disease patients receiving treatment with an OD. The publication year, country, and jurisdiction
were not restricted. Studies that were published in English and provided data for the general human
population were included. The exclusion criteria included rare cancers, infectious diseases,
poisonings, studies focused on specific RDs or ODs, non-English language studies and nonhuman
studies. The identified articles subsequently underwent both forward and reverse citation

screening.
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107  Study selection and data extraction

108  After searching the different databases, studies were selected, and duplicates were removed. To
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9 109  determine the initial eligibility of the studies based on the inclusion and exclusion criteria ©), two
110  rounds of abstract and title screening were performed by two reviewers (GMA and KK)
14 111  independently. A third reviewer (AM) arbitrated any disputes between GMA and KK, and all
16 112  decisions were recorded in a Microsoft Excel® spreadsheet. Likewise, for full-text screening, if
18 113 there were instances of missing or unreported data or if further details were necessary, GMA
51 114 reached out to the study author(s) to request missing data. The timeframe for a response before

23 115  excluding the article due to insufficient information was set at 3 weeks.

26 116  The extracted data encompassed various elements, including author names, publication
29 117  information, journal title, study design, organization, country, quality assessment, and reference
31 118  definitions of RDs and ODs. Additionally, these data encompassed qualitative and/or quantitative

33 119  criteria used to define RDs, ODs, and their subtypes. The qualitative criteria considered disease
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120 features, intended drug use, patient group, therapeutic impact, and regulatory support, offering a
38 121  comprehensive view beyond numerical values. The quantitative criteria considered numerical
40 122  thresholds pivotal for regulation, science, and policies, providing precise metrics based on disease
123 prevalence and target demographics. Moreover, the extracted data involved the underlying
45 124  reasoning for each definition, the status of the definition, and whether the RD and OD definitions

47 125  were considered by reviewers independently using the Covidence® platform, a web-based platform
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Quality assessment

The study quality was assessed by GA and KK using the Joanna Briggs Institute (JBI) critical
appraisal tools 17-18) to evaluate the trustworthiness, relevance, and outcomes of published studies

conducted independently using a Microsoft Excel® spreadsheet.

Data analysis

A narrative synthesis summarizing the data from the included studies was performed. The
preliminary synthesis involved content analysis of the qualitative data, with coding employed to
explore themes. Descriptive statistics were performed and included frequencies and percentages
to report and summarize the quantitative criteria from the included studies. This process was
intended to illustrate the key themes and numerical information presented in these definitions by
using two independent coders (GMA and HiA) with different backgrounds; conflicts were resolved

through collaborative discussion. The analyses aimed to identify key elements defining RDs,
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URDs, ODs, and UODs qualitatively and quantitatively.

Findings

PRISMA and quality assessment
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The initial search yielded 2,712 studies identified from different databases. The published articles

spanned from 1985 to 2021. A total of 2019 articles were duplicates and were removed; for

example, title and abstract screening excluded 466 studies, and 235 studies were recorded as not

relevant to
research

to a lack of
(n=27) or
English
instead,

on

(n=2),

RDs

|

| [ 1dentification

Screening

Records identified from:
Databases (n=2,712)

l

PubMed (n= 334)
Medline (n= 334)
Embase (n= 760)
Scopus (n= 667)
WOS (n=617)

Records screened
(n=693)

Records removed before screening:
Duplicate records (n= 2,019)
Records marked as ineligible by automation
tools (n=1,979)

Records removed for other reasons (n= 40)

l

Records excluded
(n= 466)

Reports sought for retrieval
(n=227)

l

Reports assessed for
eligibility (n= 227)

- Reason 1: Not relevant to research question (n=

235)

- Reason 2: No abstract (n= 27)

- Reason 3: Not in English ((n=3)

- Reason 4: Animal module (n=2)

- Reason 5: Cancer RD (n=19)

- Reason 6: RD's specific (n= 173)

- Reason 7. RD due toinfection (n=5)

- Reason 8: RD due to poison substance (n= 2)

l

Reports excluded
(n=134)

[(inciucea | [Eiigibiiity | |

Studies included in review

(n=93)

Eligibale for rigour/
qulaity screening

(n=51)

- Reason 1: Not relevant to research question (n= 115)
- Reason 3: Not in English ((n=T7)
- Reason 9: Reference not available ({(n=12)

the SLR
questions due
abstracts
were not in
(n=3);

they focused
nonhuman

cancer related

(n=19),

specific RDs (n=173), or infections (n=5) or poisonings (n=227). The final review included 93

studies whose full texts were retrieved (Figure 1)
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Figure 1. PRISMA flow chart of the study identification and screening process.

A total of 93 articles met the inclusion criteria, and 209 distinct definitions were extracted.
Specifically, 93 of these articles mentioned RDs, 11 URDs, 67 ODs, and 12 UODs. Fifty-one
studies were considered in the final quality assessment. A full list of included studies is provided
in (Supplementary Table 1). Likewise, the critical appraisal results for systematic reviews and
research syntheses, economic evaluations, text opinion studies, analytical cross-sectional studies,
qualitative research, prevalence studies, and cohort studies were outlined and provided in

(Supplementary Table 2).

Geographical overview of the definitions

A total of 209 definitions were identified in the 93 included articles; these were for RDs (n=119,

56.93%); URDS (n=11, 5.26%); ODs (n=67, 32.06%); and UODs (n=12, 5.75%) (Figure 2).

Frequency of repeated definitions extracted from included studies

Ny

11

s RD = URDs = ODs = UODs
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186 Figure 2. Repeated definitions included in the studies.

187  RD and OD definitions were often linked. Nonetheless, the most frequent definition employed for

oNOYTULT D WN =

9 188 RDs, and ODs was the European Union (EU) definition, accounting for approximately 40% and
11 189  24%, respectively, of the cases. EU nations employ both qualitative and quantitative criteria to
13190 define RDs as “diseases that are life-threatening or chronically debilitating illnesses with
16 191 extremely low prevalence (less than 5 per 10,000)” 129 Similarly, the United States of America
18 192 (USA) Food and Drug Administration (FDA) defines RDs as “any ailment or condition that
20193 impacts fewer than 200,000 individuals in the USA or that affects over 200,000 people in the USA,
194  with no foreseeable likelihood of recuperating the expenses associated with developing and
25 195  providing a drug for such a disease or condition through sales of the drug in the USA” ?1-22), An
27196 OD in the EU is typically defined as “a pharmaceutical product for diagnosing, preventing, or

29197 treating a rare disease” 3.

33 198 The geographical analysis presented in this SLR examined the global distribution of RD
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35 199  (Supplementary Table 3), OD (Supplementary Table 4), URD (Supplementary Table 5), and

200 UOD (Supplementary Table 6) criteria used to define them across different geographic regions.

41 201 Rare disease definitions

202 In Europe, 48 studies discussed RD definitions. Specifically, the EU (36), the United Kingdom

47 203  (UK) (3), Germany (1), Latvia (1), the Netherlands (1), Poland (2), Romania (1), France (2), and
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49 204  Ukraine (1) had studies that defined RDs as diseases with a prevalence of 5 or fewer cases per
51205 10,000 individuals. The UK defines RDs based on a prevalence threshold of fewer than 1 in 2,000

54 206  people. In Eastern Europe and Northern Asia, Russia had one article; in Southeast Europe,

1
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Southwestern Europe and Asia, Turkey had an article discussing RD definitions, both showcasing

differences in prevalence thresholds compared to the EU definition.

In North America, 28 studies were identified, 24 from the USA and 2 from Canada. The USA
defines RDs based on a prevalence of less than 200,000 individuals living with an RD. In addition,
the Rare Disease Act (RDA) defines RDs based on qualitative criteria indicating that it occurs so
infrequently in the USA that there is no reasonable expectation for the cost of developing and
making a drug available in the USA for such a disease or condition to be recuperated from its sales.
However, the Canadian Organization for Rare Disorders (CORD) suggested that 1 in 12
Canadians, approximately 2.8 million individuals, might be living with an RD. South America
contributed 2 studies—one from Chile and one from Peru—where RDs were defined by disease
severity, categorizing them as “life-threatening” and ‘“severely or chronically debilitating”

(Supplementary Table 3).

Oceania had differing prevalence thresholds according to RD definitions: Australia (10) and New
Zealand (1) used a disease prevalence of 1.1 per 10,000 individuals. Australia has established a
prevalence rate of 1.16 per 100,000 individuals for an RD. The prevalence threshold for orphan
disease designation is 0.9 in 10,000 individuals. The estimated incidence rate is 1 in 10,000

individuals in Australia.

Asian countries (Japan, Taiwan, China, South Korea, Singapore, India, Armenia, and the
Philippines) each defined RDs based on varying criteria such as prevalence rates, genetic disorders,

disease severity, and incidence thresholds (Supplementary Table 3).

1
For peer review only - http://bmjopen.]E)mj.com/site/about/guidelines.xhtml

Page 12 of 59

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollqig sousby re gzoz ‘2 aung uo /wod fwg usdolway/:dny woil pspeojumod "sgoz Arenuer Gz uo 2z5980-720z-uadolwa/9eTT 0T Se paysiignd 1siy :uado rNG


http://bmjopen.bmj.com/

Page 13 of 59 BMJ Open

227  In Africa, Egypt and Kenya were the only countries to mention and discuss RD definitions based

228  on specific conditions and disease severity.

oNOYTULT D WN =

9 229

230

16 231

19 973

S5 233
24 002 — 05

26 234 Figure 3. Global insight into RD prevalence (dark red indicates low prevalence, and dark green indicates

28 235 greater prevalence)

31 236 The majority of the definitions extracted were from Europe [EU (43%), the UK (22%), France

33 237 (6%), Poland (5%), Spain (5%), Belgium (4%), Germany (3%), the Netherlands (3%), England
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36 238  (3%), Scotland (3%), Lativa (2%), Italy (2%), and Sweden (2%)], followed by North America [US
38 239  (35%) and Canada (2%)] and Asia and Oceania [Japan (15%), Australia (12%), Taiwan (9%),
40 240 India (6%), South Korea (4%), New Zealand (2%) and Singapore (2%)]. Global perspectives on
241 RD definitions from the World Health Organization (WHO) and Orphanet revealed further

45 242  variations in prevalence thresholds and disease severity criteria (Figure 3).

48 243 Ultrarare disease definitions

N
©
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52 244  The definitions of URDs primarily originated from the European continent, encompassing the UK,

54 245 Poland, and North America, and including, e.g., Alberta and Ontario; URDs typically affect <1 in
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50,000 or fewer individuals within a population. Additional criteria for classifying URDs varied
by region and authority. The Advisory Group for National Specialized Services stipulates that in
England, the prevalence should be less than 500 individuals affected (~2500/100,000 of the
population). The National Institute for Health and Care Excellence (NICE) further narrows this
definition, classifying URDs as those with a prevalence of <1:50,000 people. Ontario employs a
criterion of fewer than 1 in 150,000 live births or new diagnoses per year, while the definition in
Poland aligns with the EU definition, designating URDs as affecting fewer than 1 in 50,000 people.
URDs may also be termed "singular cases" or "individual cases," given their exceptionally low

prevalence (Supplementary Table S5).
Orphan drug definitions

Nineteen studies described OD definitions within Europe, with one from Italy and another from
Germany both adopting the European Medicines Agency (EMA) definition, indicating that a drug
can be defined as an OD if it is intended for the diagnosis, prevention, or treatment of life-
threatening or chronically serious debilitating conditions affecting no more than 5 in 10,000
individuals. Similarly, one study from Italy followed the Italian Medicines Agency (AIFA) criteria,
focusing on three aspects: unmet medical needs, clinical added value, and quality of evidence.
Moreover, 1 study from Germany suggested that specific health technology assessment (HTA)
criteria be used for the definition of ODs; these criteria are associated with higher p values when
sample sizes are limited, when surrogate endpoints are utilized, when therapeutic benefit is added,

and when the annual budget impact for a given indication is less than €50 million.
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266  In North America, there were nine studies, all of which aligned with the USA FDA regulations,

267 indicating that an OD represents a condition affecting fewer than 200,000 persons in the USA or

oNOYTULT D WN =

268  meets the cost recovery provisions.

M 269 In Asia, six studies described ODs, one from Singapore, one from Vietnam, and two from China,
14 270  all of which contributed to the body of evidence on orphan drugs. It was also reported in two
16 271  studies that the OD Centre in Korea provides medications for diseases affecting fewer than 1 in
18 272 20,000 individuals. These encompass illnesses lacking adequate treatments or drugs or drugs that
51 273 notably enhance safety or efficacy compared to existing alternatives. In contrast, in China, ODs
23 274  are characterized by their availability as pharmaceutical products or active ingredients that are not
25 275  developed, imported, or registered due to low commercial returns and unfavourable marketing
276  conditions. These drugs are designated for diseases affecting fewer than 1 in 10,000 individuals.
30 277 Similarly, ODs in Vietnam are described by their availability as pharmaceutical products or active
32 278 ingredients not developed, imported, or registered due to low commercial returns and unfavourable

3% 279 marketing conditions (Supplementary Table S4).
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33 280 Ultra-orphan drug definitions

41 281  One study from the UK defined UODs as drugs for diseases with an extremely low prevalence,
44 282  oftenless than 0.18 per 10,000 individuals. Three studies introduced the NICE definition for “ultra-
46 283  orphan” drugs as those targeting conditions with less than 1 case per 50,000 persons. These drugs

48 284  are typically granted approval for the treatment of diseases that affect fewer than 1,000 patients,

N
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285  underscoring their exceptional rarity. In England, the Highly Specialised Technologies (HST)
53 286  Programme has implemented cost-effectiveness thresholds for UODs, while the WHO provides

55 287  specific recommendations for cost thresholds. Scotland has introduced a distinct definition that
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places emphasis on conditions affecting fewer than 1 in 50,000 individuals. Furthermore, Scotland
has also redefined its criteria for UODs to facilitate early access programs and streamline
reimbursement processes, with a particular focus on conditions impacting approximately 100

individuals.
Qualitative criteria

The review identified 35 qualitative criteria for RDs, 37 for ODs, 7 for URDs, and 11 for UODs.
The identified qualitative criteria were categorized into 7 themes related to RDs, URDs, ODs, and
UODs: nature, aetiology, disease nature affecting the patients, disease nature affecting the patient’s
society, population characteristics, benefits from taking the treatment, and indications

(Supplementary Table S7).

The most frequent qualitative criteria used in defining RDs and URDs were “disease” 148 times
and 13 times, respectively, and “condition” 30 times and 3 times, respectively. For ODs and UODs,
the most frequent qualitative criteria were “drugs” 83 times and 8 times, respectively, and “medical
products” 36 times and 2 times, respectively. In terms of aetiology, the term “genetic” was used 7
times for RDs and once for ODs. Interestingly, “hereditary” was exclusively reported for ODs.
The qualitative criterion “life-threatening” was found 23 times and “debilitating” 21 times for RDs,
while for ODs, these qualitative criteria appeared 20 and 10 times, respectively. Some qualitative
criteria were used to assess the extent of the impact on society, whether the disease was rare or
common. The subtheme “low prevalence” appeared 12 times in definitions related to RDs,
similarly describing “low-occurrence criteria”, “infrequent population affliction”, and a “small

number of patients with RDs”. However, no data pertaining to URDs, ODs, or UODs were

identified. Notably, the theme "benefits from taking the treatment" was found to be associated only
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310 with ODs. In the indications theme, the qualitative criteria “treatment and prevention” were used

311  repeatedly (55 and 23 for ODs and 7 and 1 for RDs, respectively) (Supplementary Table 8).

oNOYTULT D WN =

9 312  Quantitative criteria

313  These quantitative criteria yielded 10 criteria for RDs, five criteria for ODs, four for URDs and

15 314  three for UODs (Supplementary Table S7).

18 315 In the context of defining RDs, ODs, and their subtypes, quantitative criteria were less common
51 316  than qualitative criteria. The most popular metric was “prevalence”, rather than “incidence”,
23 317  “incidence rate”, “number of cases”, “threshold”, “estimated measures”, “range”, “percentage”, or
25 318  “frequency”. Quantitative criteria such as “cost-effective threshold” and “annual budget impact

319  for a particular indication”, as well as “willingness-to-pay”, were exclusively recorded for ODs

30 320 (Supplementary Table S9).

321  Discussion
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37 322  This review sheds light on various definitions and criteria used by different countries by different
323  stakeholders, provides deeper insights into different elements, promotes the development of strong
42 324  criteria, and facilitates policy dialogue. The present analyses revealed inconsistency in definitions;
44 325  regional disparities in RD occurrence ranging from approximately 5,000 to 8,000 *; and various

46 326 terminologies and criteria used to define RDs, ODs and their subtypes.
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50 327  Some definitions rely on qualitative criteria, such as disease severity, life-threatening or hereditary
52 328 nature, or the presence of alternative treatment options -2, The subjective criteria lack substantial

>4 329  evidence and vary based on the specific organization that uses the term. However, the UK ©6)
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adopts similar criteria to those used by the EMA to define RDs. This finding suggested a degree
of alignment in the RD classification between Europe and the UK. The European Organisation for
Rare Diseases (EURORDIS) definition has a broader scope because it includes both RDs and
neglected diseases within the classification of ODs @7). This is an acknowledgement of diseases

that are neglected even if they are not rare.

There was controversy surrounding the term “orphan” in the context of ODs and variation in the
interpretations of it in different countries. This term was initially used in the early 1960s to describe
a class of drugs used to treat RDs. Drugs for RDs were considered ODs due to a lack of profitability
and financial and other incentives, which became profitable by the beginning of the 1990s @®. In
the UK, the use of the term “orphan” has been criticized, particularly by Rosalind Hurley of the
European Medicines Agency (EMA), who expressed regret over its usage ?®. Despite this
criticism, Richter (1 argues that the term is consistent in referring to technologies for RDs. In
Australia, ODs refer to medicines, vaccines or in vivo diagnostic agents used to treat, prevent or
diagnose or not available to treat, prevent or diagnose another disease ?%. This provides a broader

understanding of the term and its application in different regions.

Disease severity is considered a critical criterion in evaluating the impact of ODs on health-related
outcomes in patients, considering that diseases can substantially affect both health and health-
related quality of life !, Haendal et al. 31 recommended that a multitude of overlapping
terminologies, models, and metadata exist for the identification and classification of RDs. Failure
to do so can have substantial consequences, affecting drug approvals, market entry prices, and

reimbursement recommendations and ultimately impeding patient access to ODs.
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351  Additionally, some definitions depend on quantitative criteria, such as the disease prevalence

352  threshold, which constitutes the favoured epidemiological element utilized in 58% of RD

oNOYTULT D WN =

353  definitions ©). However, establishing a prevalence threshold poses challenges due to diverse
10 354  information sources. This challenge is exacerbated by the absence of firmly established diagnostic
355  criteria or coding systems necessary to gather these data (9. As a result, certain diseases could be
15 356  deemed rare in one country but not in another owing to genetic population diversity, environmental

17 357  or societal pressures, and variations in survival challenges across different regions ®).

51 358  One study (' presented a comprehensive overview of RD definitions worldwide, collating 296
23 359  definitions from 1109 organizations across 32 international jurisdictions. The findings indicated
25 360 the common use of terms such as "RDs" and "ODs," while descriptive qualifiers such as "life-
361 threatening" were less prevalent. Moreover, 88% of the investigations specified prevalence
30 362 thresholds ranging from 5 to 76 cases per 100,000 people, with 66% of jurisdictions adopting
32 363 thresholds between 40 and 50 cases per 100,000 individuals. The study (¥ underscored the

3% 364  substantial diversity in defining RDs across various jurisdictions and organizational structures.
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37 365  This highlights the necessity for standardization, particularly in objective criteria such as
39 366 prevalence thresholds, while recommending the avoidance of subjective qualifiers to achieve a
41 367  harmonized definition of rare diseases. Despite the widespread use of terms such as "RDs" and
4a 368  "ODs", the study emphasized the importance of focusing on standardized metrics to ensure clarity

46 369  and consistency in identifying RDs globally.
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49 370  This SLR emphasizes the importance of developing a local definition for each country, regardless
5o 371 of which criteria will apply. Subjective qualifiers could occasionally provide additional context or

54 372  complexity to the description of RDs, ODs, and their subtypes. On the other hand, depending too
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much on subjective standards may result in inconsistent results and implementation challenges.
For comprehensive definitions of RDs, ODs, and their subtypes, it is better to combine qualitative

and quantitative criteria to be reviewed and updated periodically.

In summary, an exploration of the worldwide definitions of RDs, ODs, and their subtypes provides
a comprehensive understanding of their complex nature. The diversity in criteria among nations
and institutions accentuates the problem of defining them, influenced by genetic variations,
societal factors, and regional disparities. This important fact illuminates the critical challenges and
factors required to address these conditions and advance the development of treatments for

individuals affected by RDs globally.
Recommendations for future use

This study highlights the importance of establishing a country-specific consensus on the definition
of the distinctive combination of genetic, phenotypic, and environmental characteristics as well as
sociocultural and economic factors. RDs should be linked toto individuals to steer the research and
enhance the diagnosis and care of patients with RDs and the availability of treatments 3% based on
scientific principles. Qualitative and quantitative criteria and subthemes should be included in the
definition. Therefore, understanding the economic and ethical principles of and health care burdens
associated with RDs, ODs, and their subtypes is essential for policymakers to shape policies,
especially in underdeveloped policy areas. Moreover, there is a need for international collaboration
and data exchange to improve the global understanding and treatment of RDs, which in turn can
affect pricing, reimbursement, and patient access to ODs. Additionally, more robust evidence is

needed to effectively implement the United Nations (UN) 2030 Agenda principles and Sustainable
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394  Development Goals of ‘leaving no one behind’, ‘reducing inequalities’, and ‘addressing the needs

395  ofthose furthest behind first’ to support the RD community.

oNOYTULT D WN =

9 396 Conclusion

13 397 A comprehensive study on RD, OD and subtype definitions across countries is lacking. In
15398  particular, these definitions are considered outdated, with no scientific grounding. There is a need
399  toaddress problems associated with diseases that impact only a small percentage of the population.
20 400 These definitions are meant to provide a framework for identifying and supporting the
22 401 development of ODs. Therefore, local evaluations of qualitative and/or quantitative criteria are
402 needed to shift therapeutic outcomes from treatment to transformative and curative treatment, to
57 403  gather comprehensive patient data, to accurately determine disease prevalence, and to ensure
29 404  equity and equality in accessing appropriate treatments. It is imperative for each country to develop
31 405  alocal definition or reporting system or establish a national registration program. This approach

34 406  would not only facilitate the collection of vital health information but also foster a more effective
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36 407  health care ecosystem that addresses the needs of individuals affected by these conditions.
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Medline (n= 334)
Embase (n= 760)
Scopus (n= 667)
WOS (n=617)

l

Records removed before screening:
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Records marked as ineligible by automation
tools (n=1,979)

Records removed for other reasons (n= 40)

Records screened

Records excluded

Reason 1. Not relevant to research question (n=

(n=693) (n= 466) 235)
- Reason 2: No abstract (n= 27)
1 - Reason 3: Not in English ((n= 3)
- Reason 4: Animal module (n= 2)
Reports sought for retrieval - Reason 5: Cancer RD (n=19)
(n=227) - Reason 6: RD's specific (n= 173)
- Reason 7: RD due to infection (n=5)
l - Reason 8: RD due to poison substance (n= 2)
Reports assessed for Reports excluded
eligibility (n= 227) (n=134) - Reason 1: Not relevant to research question (n= 115)

l

Studies included in review
(n=93)

[(included | [ Eligibiiity | |

Figure 1. PRISMA flow chart of the study identification and screening process.
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The legal definition of a rare disease or condition is one that % g'l >
"either (A) affects less than 200,000 persons in the United States, . . c
USFAD/ Orphan This paper examines some of the special problems that are or (B) affects more than 200,000 in the United States and for Orphan drug and biological p‘roducls are Pharma%uglg
19920181 Drug Act, P.L. 97- Review associated with the design and implementation of studies to which there is no reasonable expectation than the cost of that are generally not considered to be attraFEv <
. . . X X commercial development. Generally, orph: @UN
414, 1983. evaluate the safety and efficacy of orphan drugs. developing and making available in the United States a drug for . . i
. he . . products are used in treating or preventing rare dr$eqgys O
such disease or condition will be recovered from sales in the D N
United States of such drug. a3 Ul
The information presented is directed both at the fortunate 8 v
individuals al-ready involved in drug development and at those =+ o
Book - adventuresome sorts who are considering entering the field. We Orphan products are used to_treat rare dlsmseenos
2002111 United States Chant hoe this book will d d ith in-sichts i . . conditions that by definition, affect fewer than@(mo()_-,
pter ope this book will provide readers with in-sights into this exciting le (or up to 1 in 1300) in the United States.y; O =1
arena and begin to explain the complicated process of developing peop P ‘D @O
a promising new drug g_ r:n 2
A medical product can receive the designati@_{a@
United States; Paris, orphan medical product if it can be established@hat Tt i
200320 France/ Review To analyse the American and European experience on the Orphan intended for the diagnosis, prevention, or treat@n@ =]
European Medicinal Medicinal Products. life-threatening or chronically debilitating dOD>
Evaluation Agency affecting not more than 5 in 10 thousand perso@s-ifiTth
EU. American definition of OD notclear 3. U) I
- Orphan Drugs have been defined in USA as th@ d_rugg
intended to treat either a rare disease or more-commor_ |
disease where the sponsor cannot make any proJ®. E
- As per the definition US FDA, Orphan drugs a?p thosg
drugs used in diseases or circumstances which Qtcur
infrequently in USA, that there is no regouab}g
This article reviews the bias for classification of orphan drugs, the Rare disease or condition is any disease or condition which affects expectation that the cost of developing andguaking
United States; India, discovery of orphan drugs, and attempts by pharmaceutical less than two hundred thousand persons in the United States or available, a drug for such disease or conditiqgyvill b
5 Japan, Australia/ US . industries, academician (scientist) and practicing physician, with affects more than two hundred thousand persons in the United recovered from its sales in the USA. - =]
2004121 Review . . . . . . . . o . .
FDA their respective perspectives, advantages and disadvantages in States, but for which there is no reasonable expectation that the - The availability of orphan drugs to patients bef% bemgg_
discovery and development of orphan drugs and some historical cost of developing and making available, a drug for such disease granted a Marketing Authorization is possible. §SFDAr
aspects. or condition will be recovered from its sales in US. designated orphan drug with tIND (tggtamen©
Investigational New Drug) in some cases suchT whers3
the drug is intended for the treatment of a seriousor life 1
threatening disease, when no alternative @hug or5
treatment is available, and thirdly, the product_i"_q_ in the_|
process of clinical trials and in an active gase o=
Marketing Authorization application - E
‘We examine the justifications for special status for rare diseases Definitions of orphan disease: United States diseases with a > :‘ The UK defines Ultra Orphan
200522 UK, United States, Education and and ask whether the cost effectiveness of drugs for rare or very rare prevalence of 7.5/10 000; Japan diseases with a prevalence of Q - Drug define as drug for
Japan, Australia debate diseases should be treated differently from that of other drugs and 4.0/10 000; Australia diseases with a prevalence of 1.1/10 000; o N diseases with a prevalence of
intervention. and EU diseases with a prevalence of 5.0/10 000. Q 8 0.18/10 000 or less
-The lack of drug development for products im@”ied [
the prevention, t or di is of rare*di ‘;:
Rare diseases, including those of genetic origin, are life- has made necessary the creation of a number o
threatening or chronically debilitating diseases which are of such incentives to stimulate the development of suqfy
European Union low prevalence that special combined efforts are needed to products. These drugs are known as orphan drugs. [¢]
2006129 Regulation (EC) No Book - address them so as to prevent significant morbidity or perinatal or -In the EU a medicinal product to treat rare disease:
141/2000 Chapter early mortality or a considerable reduction in an individual's is designated as an orphan medicinal product based oD
quality of life or socio-economic potential. As a guide, low either a demonstrated insufficient return on investmengy|
prevalence is taken as prevalence of less than 5 per 10,000 persons or the rarity of the condition and, the absence o
in the European Union [1]" satisfactory method of  diagnosis, prevention or=]
treatment of the condition concerned is authorized, 0rQ
if such method exists, the assumption that the pmduée
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will be of significant benefit to those affectmby thé
condition. O
-Criteria for orphan designation are the followmﬂ 1rstly,
a criterion is based on the low prevalence ("r: @l”) 0
the condition, i.e., condition affecting not more than 5 iL
10,000 persons in the European Union. Alter@tivelyQ)
the sponsor can apply for more frequent condi n@i
can be shown that the development would not bggoygye
by sufficient financial return, i.e., if without inccntif_%_ig
is unlikely that the marketing of the medicinal C
in the Community would generate sufficient Q|
justify the investment by the sponsor. Secon{l}y, 1§ i
necessary for designation that the life-threateningy of
debilitating nature of the condition is justif@. '—'FhU
sponsor is invited to provide any sclemlﬁga op
medical references that may support the life-thrggte@in
or seriously debilitating nature of the condition” Fif@ly—|
the sponsors are also required to demonstrate tl emle
there exists no satisfactory method of dﬂgrﬁjlso_
prevention, or treatment of the condition in qug_oﬁorm
if such methods exist, that the medicinal produ&)wﬂl be
— o~ —h|
of significant benefit to those affected by that cAadJPar—
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In the USA Orphan Drug Act, the definition relates to an absolute 3 % 3
. . - . . 3 . X =,
- USA Orphan Drug Policy And IMn ;:l; pi;iy:tr:’}v:; :Jzosze ?Z:::‘f]:i (;rltena for a¥1 Orphan Medicines numbe]; (<200 000 patlgnts in the USA), while the European S0
. parture point for future work regulation uses a relative measure (<5 cases per 10 000 o
Act, European Practice . PR L . . . . > —
towards an extensive WHO Orphan N Pr ) and requires disorders to be life threatening and/or « -
chronically debilitating. - [
The legislative definition for a rare disease in the United States is Z T
. one with a prevalence of less than 200,000 persons or, if over — 3
2008123 United States (]Zalf:kte-r 200,000 persons, one for which there is no reasonable expectation ; B
P of recovering drug development costs within seven years of 5 ©
market approval = 2
A rare disease is defined as a disease or condition affecting fewer « =
United States of than 200,000 persons in the United States of America. <50,000 ® 3
Amerlica Japan, EU patients in Japan, The EU defines rare diseases as life threatening ] -
20091201 b apan, B Review or chronically debilitating diseases which are of such low o O
Australia, and . . . »n o
Taiwan prevalence in 2,000) that special combined efforts are needed to 28
address them. Australia: < 2000 individuals. Taiwan: < 1 in 3 i
10,000 people. = o
- To provide a convenient repository for the substantial work that = =]
o [i::e;rim/:it of h:i:;ie:;:::;;:&il:: :i;}’ l:l;it::i::zllelsnvesngators reating rare In that legislation, an orphan disease was defined as a condition 5 c
201067 P i Book B . P R . . L that affects fewer than 200,000 Americans." Serious, life-threatening disorders across the ag@pan. ]
1983 - To provide a handbook that will enable potential clinician/ . . . . )
L . .. Serious, life-threatening disorders across the age span. S
scientists and others to rapidly survey the field, thus ascertaining ) ~
what has been done and what can yet be done. =
The Act initially defined an orphan drug on thgasls nb
unprofitability: one i ded for the d
or prevention of a rare disease or condition in tlmUmteé'n
States, such that there was no reasonable expectatlon th:
201019 United States/ Review the costs of developing the drug would be recovered fronip>|
Orphan Drug Act its sales in the United States. This definition w4Q
amended in 1984 to provide, in addition, a prevalenc:
threshold of 200,000 persons affected by the disease o)
condition of interest in the United States as a surrogatéD
for the lack of profitability.
United States/ the . . A . . . .
Office of Rare Book This chapter will focus on many of the activities of the ORDR and The disorders and conditions in the rare diseases category are
20106 Discases Rescarch Ch t-r include other significant activities related to rare diseases research defined by the prevalence figure of fewer than 200,000 people in
(ORDR) aple and orphan products development the United States with the specific disease. An estimated 25
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population.
-The US Rare Diseases Act of 2002 defines rare disease strictly
according to prevalence, as does Japan.

Organization
million to 30 million people in the United States have a rare o
disease or condition." =1 o
- - - — =
-Rare diseases, including those of genetic origin, are defined by «Q
the European Union as life-threatening or chronically debilitating 8‘ B
diseases which are of such low prevalence (less than 5 per = ol
10,000) that special combined efforts are needed to address them c Q
UK; EU, World so as to prevent significant morbidity or perinatal or early % gl g
2010101 Health Organisation, Book- mortality or a considerable reduction in an individual, quality of (27, I
Australia, Japan and Chapter life or socio-economic potential. = C_D\z
the United States -According to the World Health Organisation, a rare disease ®a N
affects at most 6.5 out of every 10,000 individuals. E’. (-DD (@)
-Australia, Japan, and the United States have set prevalence’s of g_ 3 m
1.16, 4.07 and 6.68 per 100,000 individuals respectively for a —_ D
given rare disease." O 3 U
The Orphan Drug Act defined an ,orphan produ%’ agpy
that is intended to treat a rare disease or cond¥oncth:
201081 United States/ The Review affects fewer than 200,000 people in the Unit mleg
Orphan Drug Act OR as a product which will not be profitable witlm se¥emy
years of approval by the FDA. There are ov&(gH0E|
conditions that meet the definition of a rare dise&.E S
i ipti inci -WHO:  F f 6510/ 1 inhabi =
Th1§ article alm§ to prOV‘lde a d‘escnptlon of principal aspects of 'WHO! reque.ncy [ ) 6.5-10/ 9,000 m. abitants Drugs used in the treatment of rare discase 8,69.. ;.,,
policy and practice associated with orphan drugs and treatments of US FDA: Affecting, <7 patients/10,000 residents (estimated to ‘enificant unmet medical needs and are refe
UK. WHO, US rare diseases and give perspectives for 2011 on new and emerging affect about 200,000 patients/year ilg hla:: dnlus lfecaueselc as ileesi[ibed be e];; g Ultra-orphan  diseases, in the
. ’ y General approaches for addressing patient access." -EU: Affecting < 5 patients/10,000 residents (estimated to affect P e o Y . UK, the term refers to chronic
201102 FDA, EU, Japan, . . . . . . o g L (2011c) , the pharmaceutical industry has httlam@ﬁsU . . .
. review "This article summarizes the current state of international orphan about 30 million EU citizens) - . ~ diseases with a prevalence of 1 in
Australia: R . . . under normal market conditions in develop#g an .
drug patient access and describes developments up to 2011. -Japan: Affecting <40/100,000 of the population. . . - 50,000 of the population
. L. . . . . R . . . marketing drugs intended for only a small number oi -
Emerging policies and practices that will affect patient access in -Australia: Affecting <11/100,000 inhabitants or atients suffering from very rare condition. I~
2011 and beyond are also explored." <2000Australians P ¢ i ) )_> =]
In the European Union (EU), orphan drugs areT$ed foE
- . We assessed the characteristics and outcomes of the new drug the dlagnosls, pre.v.entlon, or treatmentiofllfe-th@_tenm_gg
201163 Spain Abstract development for rare diseases in the EU. or serious conditions that affect5 in lO,OO(I_SPeopl:,_D
P! . (NOTE THE OVERLAP BETWEEN ORPHANTORUGS
AND RARE DISEASE DEFINITION) ‘__Q fox
The scope of this study is to describe the ODs regulations in Q 3
. X . 5 =
3 Cm?ada’ ev1denc? requlrem?nts b).] th.e national regulatory agency, The Canadian Organization of Rare Diseases (CORD) defines a o o
201164 Canada Abstract national and regional funding criteria, market access challenges . . .
. . R X rare disease as one that afflicts less that 1 person in 200 000. n o
associated with ODs, and approaches to obtain access to ODs in =. 3
Canada. 3 -
Middle East (Egypt, Q_.) o
Iran, Turkey, Iraq, = S
H i — (&
Saudi Arabl.a, @ c
Yemen, Syria, O =
United Arab g— 0]
Emirates or UAE, o ~
Israel, Jordan, . . ~y
20126 Lebanon, Oman, Policy Forum An orpha‘n drug ls.a‘ drug developed specuﬁcallng treat 8
. rare medical condition —=. ol
Kuwait, Qatar, o a
Babhrain, and n o
Cyprus) plus the —
Palestinian |
territories of the «Q
West Bank and the g
Gaza Strip O
-The terms, orphan diseases, and, rare diseases, are ly w
used interchangeably worldwide and have been defined as ,any E’
2012061 United States Editorial disease or condition that affects a small percentage of the g
o
«Q
=
Q
©
=
Qo
c
(0]
o
(0]
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-The European Commission on Public Health defines rare
diseases as ,life-threatening or chronically debilitating diseases
which are of such low prevalence that special combined efforts
are needed to address them.

-The definition of ,low prevalence, varies between countries but
usually ranges from 1/1,000 to 1/200,000

-The alternative term, orphan disease, is used in reference to a
combination of the paucity of treatment availability, lack of
resources, and severity of disease.

B11Adoo Aq pa1o
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- In this article we present the findings of this analysis, which,
consistent with the IOM recommendation, are intended to identify
factors correlating with rare disease product approvals that could
inform future development programs, and to identify areas where
additional resources might be directed.

- In this work we provide an up-to date analysis of drug, target

Rare diseases, which are disorders affecting less than 200,000
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201207 United States Review interactions for approved and clinical trial drugs and examine the persons in the USA, also have considerable unmet medical needs.
major developments and trends in pharmaceutical development
- For the purpose of supporting rare disease product development,
we undertook an evaluation of CDER, rare disease marketing
application history, focusing on a recent five-year period (2006 -
2010).
The aim of this study was to quantify both the sales and volume <Y
) . In the European Umon, a rare disease is defined as a life- .
European Union . uptake of orphan drugs in Europe and to assess whether a country, | Orphan drugs are drugs intended for the treatmegomr
20128 . Review . - thr or Ily debilitating disease with the prevalence . =.m
countries gross domestic product (GDP) and/or health among 50 per 100 000 people or less diseases. S»n
assessment (HTA) influences the orphan drugs, market uptake. =5~
-Since 1991, Singapore, Orphan Drugs Policy allows patients «
with life-threatening and severely debilitating diseases with no =
other treatment options to access approved drugs prescribed by )_>
their practitioner. =
-The Taiwan Foundation for Rare Disorders helped secure the -Since 1991, Singapore, Orphan Drugs Polic@allowO
Rare Disease and Orphan Drugs Act in 2000. Diseases affecting patients with life-threatening and severely demnatm
20126 Singapore, Taiwan, Meeting fewer than 1 in 10,000 that are officially recognized are eligible diseases with no other treatment options tgaccesb
Korea, and China Abstract for medical coverage. approved drugs prescribed by their practltlonef-Q
-In Korea, the Orphan Drug Centre supplies medicines for -In Korea, the Orphan Drug Centre supplies rrm:hcmeg
diseases affecting fewer than 1 in 20,000. for diseases affecting fewer than 1 in 20,000.
-In China, in 2011, medical professionals called for legislation to o
support healthcare, research, orphan drug development, and 2] g
epidemiological studies for diseases affecting fewer than 1 in 3 =
10,000 = o
’ . Critical We provide a critical review of the literature on the availability of An orphan drug is a drug developed speciﬁcallyg treat =
20131401 Middle East R . .
Review orphan drugs in the Middle East. rare medical condition. =
Criteria for Orphan designation is generally basd on th@_—,
‘We examined the characteristics of orphan drug (OD) designations number of patients affected by the disease (<20600 USD
201311 United States; UK; Review and approvals by the US Food and Drug Administration (FDA) patients and <5 in 10,000 EU patients). The alsg\l
and EU and the European Medicines Agency (EMA) between 2000 and requires that a satisfactory alternative treatmefCis no;
2011. available or that the new drug is significantly t@r thar®|
drugs currently marketed. @ v
- The orphan drug intended for diagnosis, prev_éﬂlion 0]
- The presentation provides a brief review of all supportive treatment of a life threatening or chronic debilitating=+
incentives in the field of orphan medicinal products as: the condition.
European orphan medicinal product (OMP) regulation, Guideline - The prevalence of the condition, for which the omiQ
on Clinical Trials in Small Populations and Commission (orphan medicinal product) is intended, must be lesss
20131421 UK Conference Regulation (EC) No 2049/2005 / support of small and medium than 5 in 10,000" o

enterprises (SMEs)."
- It also introduces the concept of Clinical added value of orphan
medicinal products, as one of the key instruments to increase the

- OMP has to fulfil following criteria: @
1. Seriousness of the condition the investigated druE
must be intended for diagnosis, prevention, o]

availability of orphan medicinal products in the member states." of a life-tl or chroni(s
debilitating condition. «Q

®

e

=

Qo

c

(0]

. . . . . . Q-
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2. Low prevalence/irretrievable investm@f the
prevalence of the condition, for which thEMP i0
intended, must be less than 5 in 10,08Ror th&
investigated OMP must be unlikely to ﬁnerat%
sufficient return to justify the investment=n somg_|
situations, the condition is defined as a Gibset o))
another frequent condition. To accept th tg
it is needed to prove that the subset is ngadigall
recognizable and the investigated OMP=wifDheS
effective only in this subset and noElthT\J
condition per se.

3. Medical need No  other treatge_:
authorised in EU for this condition or T "g

is one, the designated OMP must provide a s:@nfﬁano
benefit over the existing method. The slgmﬁcan&b 2]
is given on the basis of/upon clinically xelg[é
advantage or major contribution to paué_f '@ro—
EC/847/200

clinically oriented annotation system for metabolic disorders based
on two existing national coding systems.

j —~¢ Q
- i i hy I is less than 1 i o
- This paper aims to describe the prevalence of RDs over time from ?g?:oglis:?:i;zna disease whose prevalence is less than 1 in o g %
. egistry data to ased on the national s registry data in Taiwan™. < N . s opits -
Taiwan, and Regisiry d 2002 to 2011 based on the national RDs registry data in Taiwan” Taiwan officially included RDs as on f disability and g— -
2013041 I analysis - To describe a general demographic picture of patients with rare | TRRGGIIS Y Inc e s as one typev of disability a o=
Republic of China initiated the RDs disability registry in the social welfare system P>
diseases in Taiwan and particularly focuses on the prevalence of X R . L (53] o
rare diseases over time, age, and gender distributions in 2002 (the Physically and Mentally Disabled Citizens 3 3
T i Protection Act, 2001) = I,T!
-World Health Organization (WHO) defines a rare disease as 5:; E
In this article, the primary tasks faced by China have been affecting 65/100 000~100/100 000 persons. A disease is «Q ©
proposed: to Z:all on the government to legislate as soon as considered as rare when it affects 1 person per 2,000 in Europe, = Q
o Lo . . <200 000 people in the United States, <50 000 people (1 person > O
possible; to establish information platform of rare diseases and . . . . . . -
orphan drugs for sharing the slobal rare discases resources: to per 2500) in Japan and 1 person per 10 000 in Taiwan. In China, Orphan drugs are those intended to diagnose, prewent, oD
N . . phar es 1o e the & R . " the Chinese Society of Genetic Medicine defines rare disease as treat rare diseases or pathologies that are seriogp or lifa
2013081 China Review establish Rare Disease Outpatient Service (RDOPS)for improving X Lo . =..
the level of diagnosis and freatment: fo ca out tertiar “diseases affect less than one over 500 000 and genetic disorders and whose de! costs are supgrior (@
revention of th grare diseases: t st;blish ﬂl;y rare disea ey affect with less than one over 50 000 of the incidences in new- the expected return on investment 5 g
le) idemizlo ical :Jrveillanc: ss sstyer: i: our coun - born babies. « o]
P e 4 Y -Rare diseases are serious chronic diseases, difficulties in ® 3
obtaining timely, accurate diagnoses and are often life- =1 =
threatening o o
This study aimed to identify, describe, and classify MEAs applied [} §
to orphan medicinal products (OMPs) by national payers and to 3 =]
analyse their practice in Europe. = o
Seven European The present study, focusing on seven European countries, had . . . - . . E"‘ =]
2013044 countries, Review three main objectives, namely to: (i) examine the processes Life-threatening or chronically debilitating diseases with a — (&
Belgium through which MEAs are impl d by national health prevalence of 5 out of 10,000 or less g g
payers, (ii) identify, describe, and classify MEAs applied to OMPs >0 )
by national healthcare payers, and (iii) analyse and compare g ~
identified MEAs related to OMPs within and between countries. =
- Rare diseases, also referred to as orphan diseases, are defined in Orphan designated drugs are those that are: i rﬁa ded €
) the United States (US) by the Orphan Drug Act (ODA) as P s 8 i IR 8
United States/ . L. . treat, prevent, or diagnose diseases or cSBdmonm
- Book - diseases or conditions that affect fewer than 200,000 persons in . .
2013143 Orphan Drug Act Chapter the US affecting fewer than 200,000 persons in the US; and havey
(ODA) P i . . e . . shown promise, based on supporting evidence, in th&|
- Most rare diseases are serious, life-limiting, or life-threatening . L S>
conditions treatment of the disease or condition.
In the Netherlands, we decided to build a registry for patients with
metabolic disorders and also to optimize the codes for national use . . . . P .
Research in medical and clinical genetics. With these purposes in mind, we Rare dls.eases are life threatening or chmmcallyi debqnatmgl; dis-
2013041 Netherlands . . . .. L eases with a prevalence of up to five per 10,000 inhabitants in the
Article developed, with a dedicated group of clinical specialists, a

European Union (EU)
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- A rare disease is referred to as any disease that affects an
extremely small percentage of the population.

- The World Health Organization (WHO) defines a disease as a
rare disease when its incidence ranges approximately from 0.65-
1% in the whole population.

- Rare disease is identified in the United States (US), Japan, and
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47 i
201360 Japﬁl:riis./:é::;;lia Commentary Australia when it afflicts less than 200,000 (approx. 0.75% of the gl
’ population), 50,000 (approx. 0.4% of the population), and 2,000 w
(approx. 0.1% of the population) people, respectively. D,
- Expert consensus indicates that a rare disease could be identified «Q
in China when the incidence of the disease in adults or neonates ('DD
is less than 1 in 500,000 and 1 in 10,000, respectively. 3
- According to criteria specified by the Eurogpan
Medicines Agency (EMA) a medicine must me€a aicD
criteria to qualify for orphan designation, gc sg
treatment, prevention or diagnosis of a disea t}@ i
life-threatening or chronically debilitating; s
prevalence level in the European Union (EU) oga e
The aim of this study was to identify the cost-effectiveness than 5 cases in 10,000 patients is nece%ng’
20140451 Poland Abstract . L satisfactory method of disease diagnosis, prmr%no_
threshold for an orphan designation in Poland.
treatment or if such method exists, the drug mu&;].\xeh
significant benefits to patients. O
-In Poland there is no specific formal thresBléD:f B
orphan designations, there is only a geneg' t—j
effectiveness threshold that equals 3 x GDP
for ICUR/QALY (for CUA) or ICER/LYG (QDCEA')Er
which in 2014 is approximately € 26 800. R <]
‘We aim to highlight how the emergence of omics technologies and b O]
the development of integrated , systems medicine, approaches Rare diseases are defined in the European Union as those with a = §
2014141 UK, US Review might offer ways to overcome research challenges in rare disease prevalence of < 5 in 10,000 and in the US as diseases that affect QD [e)
and allow patients to ultimately reap the benefits of better scientific fewer than 200,000 US citizens 5 ©
understanding of their condition. 5 g
- Orphan drugs (ODs) are medicinal products‘Qlende«b
for diagnosis, prevention, or treatment ﬁf th
. . . threatening or very serious diseases affecting 1¢S5 than$—1
This study aims to determine the trends in reimbursement of ODs Rare dlvseases, also .related to. .as .orphan fi{seases, a:e fife- in 10 000 people in the European Union (EU). Q O
. . . . s P . threatening or chronically debilitating conditions of different o
2014060 Latvia Conferences in Latvia within the framework of individual reimbursement L . . . o -These drugs are called ,orphans, becaffle th
. origin. Disease is considered as rare if it affects not more than 5 Y L
system in 2008, 2011. . . pharmaceutical industry has little interest, undeBu)rm
in 10 000 people in the EU.
market conditions, in developing and n@keting)
products intended for only a small number oﬁanemg
suffering from very rare conditions — (&
Ultra-orphan diseases affect a very small patient population, 8 S
defined by the National Institute for Health and Care Excellence >0 o)
(NICE) as those diseases with a prevalence of < 1: 50,000. g ~
Medicines for these indications are difficult to develop in part due P~ - .
to challenges associated with recruiting for clinical trials from a 8 B 5’2;;8_:::3“ p:tliseejtse;o;\i:itona
National Institute small patient population. Within this context, global payer bodies 6 m defined by the National Inslitute:
201451 for Health and Care Abstract have assessed these therapies with modified evidence 2 for Health and Care Excellence
Excellence (NICE) requirements and opportunity for very high prices. We performed E’. NICE hose di ith
a health technology assessment (HTA) review of two ultra-orphan | (revale)n?:i L :jel. ;s(;:e(i)s(;:g with
products —  eculizumab/Soliris and  iduronate-2-sulfatase Q| P o
(IDS)/Elaprase — to gain insight into the evolving HTA evidence g
requirements for ultra-orphan medicines and comparatively o
evaluate key decision drivers across geographies. D
Qualitative The aim of this study is to use a combination of qualitative research In Europe, rare diseases are defined as life-threatening or =
2014062 Belgium research methods to examine which official and non-official factors chronically debilitating diseases with a prevalence of 50 out of O]
influence reimbursement decisions for orphan drugs in Belgium. 100000 individuals or less. =
Q
Q
E
=
(0]
o
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An attempt has been made to put forward the challenges faced by
rare disease drug development and the current scenario of orphan
drug legislations in India. The objective of this review is to look
into Indian orphan drug regulations and an emphasis has been laid

BMJ Open

- In United States (US), the Orphan Drugs Act (ODA) is a federal
law concerning rare diseases that affect fewer than 200,000
people or are of low prevalence (<7.5/10,000 in the community)

- A disease or disorder that affects fewer than 5 in 10,000 citizens
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o
5 o
>
Q@ >
—h N
2014 Review " ; . : . o O
and Japan on Orphan Drugs Act (ODA) of US and orphan drug policies of is the definition for rare in Europe (Orphan Drug Regulation = o
other developed countries such as Europe, Japan, and Australia, 141/2000) c Q
thus showing the requirement of adopting ODA like legislation in - Any disease with fewer than 50,000 prevalent cases (0.4%) is g gl g
India. Japan, definition of rare disease." (2N
a QQ -URD: conditions with a
—Lg N prevalence of less than 1 per
E’. o 9 50,000 persons (NICE,
g_ 3 m Alberta). The qualifier required
- Definitions for, orphan disorders, typically include a criterion of —_ D by AGNSS was less than 500
prevalence or incidence and differ somewhat between o 2 O] persons affected in England
Jjurisdictions. a’ %) g (i.e., ~1 in 100,000 of the
-In the USA, these are disorders with a prevalence of less than X = English  population).  An National Institute for Health
200,000 affected persons (according to the Orphan Drug Act of ;_O 8 incidence rate of fewer than 1 in and Care Excellence (formerly,
USA, EU, Japan, The present paper sets out to explain 1983, and Orphan Drug Regulation of 1993) 5 (2 QO 150,000 live births or new the Institute for Health and
Australia, Taiwan, Perspective the rationale underlying a recent expert consensus, recommending - In the EU, prevalence must be less than 1 per 2000 (or less than o ('_D Q|  diagnoses per year in Ontario Clinical Excellence, and the
201454 South Korea, WOll')kShO : a more rigorous assessment of the clinical effectiveness of ultra- 0.05%) of the population (according to EU Regulation CE No. o E g_ - No official definition of ,ultra- Institute for Clinical
Alberta, and Ontario P rare disorders (URDs,) applying established standards of evidence- 141/2000 of 2000) ,Q_{ —~ — orphan disorders, has yet been Excellence; NICE), drugs with
based medicine. - Strict criteria have also been set in Japan (fewer than 4 per O > 8 adopted globally. Rather, this indications for conditions with
10,000, according to Orphan Drug Regulation of 1993) 3 o3} 3 informal  subcategory  was a prevalence of less than 1 per
- Australia (less than 1.1 per 10,000, according to Orphan Drug 5 m introduced by the National 50,000 persons"
Policy of 1997) 5@ g Institute for Health and Care
- In Taiwan and South Korea, prevalence thresholds have been set « o Excellence  (formerly,  the
at less than 1 per 10,000 and 1 per 20,000, respectively - Q Institute for Health and Clinical
)_> O Excellence, and the Institute for
= 3 Clinical Excellence; NICE)
o)) B conditions with a prevalence of
5 © less than 1 per 50,000 persons"
—— - - — - — = 9%}
. ) Position This article examines the _trends in public discussion of high-cost ) ¢ Drugs 1o treat conditions defined as rare, that BPwith b=
2014065 United States drugs and the potential consequences for orphan drug Prevalence of under 200,000 people in the United States . . H
Statement development prevalence of under 200,000 people in the United StatesO |
- Q 3
We_ as_sesset_:l trends in app_mvals of new drugs with orphan Orphan drugs are indicated for rare diseag_s an% Ir.ldlcauons.approved for use in
2015051 United States Abstract indications in the US and in the prevalence of orphan drugs conditions. 3 diseases with a prevalence of
approved by the FDA from 1983 to 2014 compared to non-orphan . %2} 3 less than 1000 patients (i.e.:
drug approvals in the same time frame 3 =] ultra-orphan drugs)
- Orphan drugs are a treatment for rare diseases.— o
‘We introduce in this study a system that classifies the orphan drugs ) Orph.anv drug leglslat19n by t "2 ,U'S' Food D g
201567 Egypt, U.S. Chapter R X . R Administration (FDA) is motivating drug comgzhies t6=|
according to their probability of structural similarity
develop drugs that have low development costes order_.j
to treat rare diseases." >0 [0)
- OD may be defined as a pharmaceutical prod\g aimed~|
at treating rare diseases or disorders. a :
The objective of this research is to identify the number of - OD tend to consider the prevalence of the digegse anB
United States (US) Poster/Abstra medicines that have been granted orphan designation in the United the estimation of the population affected by thﬁfseasﬁ
20150581 and European Union et onl States (US) and European Union (EU) and analyse the approval - In the USA a rare disease is defined as: {&)0,00
(EU), Y trends over a ten-year time horizon with a specific focus on the patients (<6.37 in 10,000, based on US population o
number of ODs with an oncology indication. 314m)
-In Europe a rare disease is defined as: <5 in 10,0082
(<250,000 patients, based on EU population of 506m).=5
Here we examine the factors that account for these failures and An orphan designation is granﬁed t(.) 2 pmdu({t when th€3
describ ety of bl dies. This analysis ft o prevalence of the treated condition in the EU is not mor
201615 EU, Germany Forum eserive a variety of possible remedies. 1his analysis focuses o than 5 in 10,000 or it is unlikely that marketing of th&J
the EU perspective, though many findings are relevant toother . . =
product would generate sufficient returns to justify th&]
global markets. . . f—
investment needed for its development.
2016160 laly Review Rare diseases (RDs), including those of genetic origin, are defined

by the European Union (EU) as life-threatening or chronically
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debilitating conditions whose prevalence is so low (less than 5 per
10,000)
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UK; (EUI5 plus

To review HTA requirements currently in place for treatments for
rare diseases in selected European countries (EU15 plus Nordics

J Buip

Ultra-orphan drug (prevalence

o
=
g &
61] iti <5:
2016 Nordics and Poland) Abstract and Poland), to identify and evaluate differences between country Definitions of orphan (prevalence <3:10,000) - o <1:50,000)
requirements. c QD
201616 France Poster/Abstra This study aims to analyse their impact on reassessment with a Orphan designation is a status assigned toadmgﬁte < EE
ct only specific focus on orphan medicines. to treat a rare condition. (2%
Designated intractable diseases over 50,000 patici}s M
Thi fi he diffe f i 1 t fi h: ignation in April
is study focused on the difference ofirare disease prevalence Intractable diseases, s a Japan-specific conception of diseases argeted for orphan drug deslgna?tlon in April ,%t%u&
. between Japan and Europe, classified the rare discases L . . . were excluded due to the short implementationegergpd)O)
2016193 Japan and Europe Model . . ) . with (i) unknown etiology (ii) no effective treatment, (iii) rare
comprehensively using cluster analysis and analysed the influence . 3 The prevalence was calculated as the rate per, (BO(B?I
& status (iv) necessity of long-term treatment . X . .
of prevalence on research activity and drug development. population using the number of patients with thexgldant
disease provided by the MHLW website o 3 )
- Australia: Prevalence threshold for orphan'@iwg
designation: 0.9 in 10,000 '>_<'_ c S
Asia-Pacific, To evaluate the impact of national orphan drug policy and -Japan: Prevalence threshold for orphan qdi 56
201664 Australia, Japan, Poster/Abstra existing reimbursement 1 over the impls ion of designation: <3.9 in 10,000 S5 3.9
Singapore, South ct only managed entry agreements (MEAs) for orphan drugs in the - Singapore: Prevalence threshold: 37.7 in 10,006 @ %
Korea, and Taiwan context of five Asia-Pacific countries. - South Korea: Prevalence threshold: <4.0 in lO@OE ol
- Taiwan: Prevalence threshold for oxphan.g-)diaessﬂ-t-
designation: <1 in 10,000" D Ja? 3
201765 Spain Abstract Id.entlfy if the official criteria of Spanish P&R process are related é m 3 Ultra-orph.an dfseases affecting
with P&R approval for ODs. S (n ] <1/50000 inhabitants
Th t auth ffi 0,000 to 500,001 ~ =
¢ current authors Pm er.ed 300,000 to 5 Of() 0 ca.ses a‘s 2 - Disorders with a prevalence less than 1/500,000 or with an = =
reference threshold with which to define rare diseases in China. . (=] °
201701 China Commentary This proposal linked the concept of rare diseases with orphan incidence less than L/LH000 agng tigw-borns - =
s . . . . - More recent - 300,000 to 500,000 cases as a reference threshold > E
drugs, so it is highly useful in terms of Chinese policymaking on 3 X . . . -
. with which to define rare diseases in China — 3
rare diseases = =
- To highlight the possible trends in the further development of 2 =]
. - . . =1 ©
requirements for orphan medicines entering the Bulgarian market =. o)
on the basis of the global situation and trends." = ]
Text and - The goals of the current study are to determine the access of Orphan medicinal products (OMPs) are used f@seve Se)
201707 Bulgarian opinion orphan medicines to the Bulgarian pharmaceutical market life-threatening diseases with no or limited @ailable3
P considering the currently available legislation on Health therapeutic options 3 -
. B o o
Technology Assessment (HTA) and reimbursement strategies for » o
orphan medicines, the current number of orphan medicines = 3
included in the PDL and their total financial burden" 3 ~
Processes related to drug pricing, reimbursement, and thereby Q_J g
availability, vary between countries, thus having implications on Rare diseases are severe, chronic, debilitating, and/or life- = Ultra-rare  diseases have a
201711 Sweden Editorial patient care. These processes are discussed, with specific focus on threatening conditions that are often hereditary and, by definition, (-'_D" é‘ prevalence of 1 in 50,000
Commentary three drugs used in paediatric nephrology: a galsidase beta (for affect less than 1 in 2000 individuals in the European Union, or (2] | individuals or less in Europe (EU
Fabry disease), eculizumab (for atypical haemolytic uremic fewer than 200,000 individuals in the USA, at any given time g— | regulation 536/2014).
syndrome), and cysteamine bitartrate (for cystinosis). o _\l
-To explore French stakeholders, policy, implicit or explicit, An orphan drug is a pharmaceutical agent that Es beein|
toward orphan drugs on both Transparency Committee (TC) In Europe orphan disease is defined by a prevalence of less than 5 developed specifically to treat a rare disea‘g_ itsel)
201769 French Poster/Abstra assessment and pricing decisions in 10 000 inhabitants which represent a maximum target referred to as an orphan disease. Often seX@e an
ct only - To compare authorities, decisions between two periods of time population of 30 000 patients in France. disabling, affecting a limited number of peaple (thgn
(2006-2010 and 2011-2016) in order to describe variations on threshold admitted for the prevalence is 1 in 2000 if™
assessment and price lifecycle." Europe). >
Is to bring together the necessary elements for an efficient overall
strategy, hence the adoption of Commission Communication
COMM .(2008) 67.9 final on 11 I\{o.vember 2008 Rare diseases, are defined by the European Union as life-
201709 Europe Book - 1. Making rare discascs more visible threatening or chronically debilitating diseases with low
Chapter 2. Encouraging Member States to develop national rare diseases

plans in their health policies.
3. Providing European support and cooperation, such as ensuring
that common policy guidelines are developed and shared

prevalence (less than 5 per 10,000).
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Ultra-orphan  conditions  are

defined as diseases affecting

o
s> S
« < i
2017071 UK, England, and Poster/Abstra (NICE HST) programme evaluations in the context of the changes N 1000 people in .England land
Wales ct only . . = Wales by the National Institute
and assess the potential impact they may have on patient access to o (&)
ultra-orphan treatments in England and Wales - ] for Health and Care Excellence
c Q| (NICE)
Orphan disease is defined in the EU Orphan Regulation 141/2000 * 5' g
(10) as: nuno
1. A disease that is Life-threatening or chronically debilitating. = ('_DQ
Our multidisciplinary working group discussed the most relevant 2. Prevalence of the condition in the EU of less than 5 in 10,000 ®a N
clinical and economic issues that are perceived to complicate the or unlikely that marketing of the medicine would generate E’. > (@)
. Research . . . . P . B o)) @ N
20170721 Europe article cost-effectiveness evaluation of orphan diseases and orphan sufficient returns to justify the investment needed for its o3 o
medicinal products and to drive the high ICERs. Sut ly devel and —_ D
potential policy approaches are presented. 3. No satisfactory method of diagnosis, prevention or treatment o 3 O
of the condition concerned has been authorized in the EU, or, =g =
if such a method exists, the medicine must be of significant X 5
benefit to those affected by the condition. : T =
The aims of this study were to apply the MCDA framework that 5 = 5
was proposed by Hughes-Wilson et al. (Orphanet J Rare Dis 7:74, o o o
prop! y Hugl P! [¢)
201717 UK Research 2012) to a range of orphan drugs in different diseases, with a view Disease with a prevalence of 1 per 2,000 or less o E g_
to testing the relationship between drug price and aggregated ,Q_{ —
MCDA scores for each product. O > a
In this work we provide an up-to date analysis of drug target Rare diseases are defined in the US as a disease or condition . é W 3
4 . . . . . A . y Orphan drugs encompass pharmaceuticals that ard. [T]
2018074 Sweden Review interactions for approved and clinical trial drugs and examine the affecting less than one in 200 000 people. . X S
. . . intended to treat these types of diseases 0 =
major developments and trends in pharmaceutical development SN~ —~
Poland, T,he goal Of t,h‘s article s tf) provide an in-depth .rev1ew of rare Poland uses the EU definition of rare disorders, which considers EQ 'U . .
5 . disease policies and the reimbursement of ODs in 3 European . L 5 . =] Ultra-rare being <1 in 50000
201817 Netherlands, and Review . a disease as rare if it affects less than 1 in 2000 people (< 5 in > =
Russia countries, two EU members (Poland, the Netherlands) and a non- 10000 people) - O people’
EU one (Russia). peop =t 3
The goal of this article is to provide an overview of the current QD o
i ©
. Systematic §tate ofknowledge and latest de\feloprr{e n.t s in the field Of MC]_)A The disease prevalence threshold in the EU for a?-orphan'D
201807 Poland . in HTA for orphan drugs, to review existing models, their design . Lo >
review . . . .. drug designation is well-defined at < 5 per 10.0@ -
characteristics, as well as to identify opportunities for further « 1
model improvement. Q 3
In 2010, at a seminar conducted by the GeneticsSociety—1
f the Chi Medical Associati ity in the
The primary objectives are to establish standardization for The United States defines rare diseases as disorders affecting ;’ie: deo(; nl-::eedsizal ei:;icsssi:f;z:’;):e(zim;;&sl:stog
2018077 China Research registration platform, to build biobanks of genomic data, and to fewer than 200,000 individuals while the European definition is 8 prop! . Y .
create partnerships for data sharing and research collaboration diseases with a prevalence of lower than 5/10,000. prevalgce lowagthan 1/500,000 in the overall peghilatioi|
p P e p T or 1/10,000 among new-born’s should be consideréd as ©
rare disease). 91 S
- According to the European Medicines ggenc - Currently, no official
definition, orphan drugs are intended for dgnosis definition of “ultra-orphan
prevention, or treatment of rare diseaseswhos€D disorders” has been adopted
conditions affect no more than 5 in 10,000 perg@gps.  ~J globally. ~ This  informal
-OD proven at marketing authorization if thfannu: subcategory was introduced
budget impact is less than €30 million per xgar for © by the National Institute for
particular indication. o o Health and Care Excellence
This review identified special HTA, and reimbursement - Certain special HTA criteria are applied tcyhrpharb (NICE), }’Vth.h a.ppl.led it to
considerations introduced for assessment of orphan drugs and drugs: iy drugs with indications for
201807 UK, Scotland Review 1. Higher P values for small sample sizes | conditions with a prevalence
«Q

implications for manufacturers.

2. Use of surrogate endpoints
. Additional benefit is considered proven if the budgeg
impact is less than €50 million per year for €
particular indication. ®
- Higher therapeutic benefit is automatically recognize@
for orphan drugs because these drugs had to prov]
significant additional therapeutic benefit compared wit]s
other possibly already approved drugs as part of they

w

of less than 1 per 50,000
persons.

-In October 2018, a process
will be introduced to allow
faster access to ultra-orphan
drugs: *The Scottish
government will introduce a
new definition of ultra-orphan

European marketing authorization procedure. o medicines that can treat very

©

=

Qo

c

(0]
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For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml @



http://bmjopen.bmj.com/

oNOYTULT D WN =

Country/
Jurisdiction /
Organization

Study

design

BMJ Open

B11Adoo Aq pa1o
720zZ-uadolwg/os

Page 38 of 59

rare  conditions
fewer than 1

affecting
in 50,000
people—approximately 100
people or fewer in Scotland

Taiwan, United

-The objectives of this study were to examine 2003,2014
longitudinal trends in the prevalence and expenditure of rare
diseases in Taiwan. We also analysed these trends for two
specific rare diseases, amyotrophic lateral sclerosis (ALS) and

- The general definition of a rare disease in Taiwan is <1/10,000
persons.

o
5 o
>
Q@ >
—h N
o 4
- o
c o
nMms
DS c
(27, I
20180 States, EU. and Research multiple sclerosis (MS), because ALS is the main targeted rare -In the United States and Japan, a rare discase is one with a = C_DQ
J; an’ article disease in the ice bucket challenge activity, and MS is another prevalence of fewer than 200,000 persons and 50,000, ®a N
P! rare disease with similar symptoms to those of ALS. respectively. The EU defines rare diseases as fewer than 5 per E’. (-DD O
- This study examined the national trends in the prevalence of rare 10,000 persons g_ 3 m
diseases and their health-related economic burden (including —_ D
medication costs) in Taiwan. o 2 lw)/
— =} .
Poster/Abstra This research aims to identify, compare, and evaluate willingness WHO recommends a WTP of <3 times (QP E HST . for ultra-orphan
20181 UK, England ct onl; to pay (WTP) thresholds across countries capita/QALY =] indications Euro113,900-
Y lind B i N 341,700/QALY in England
5 ‘—_'; Q| Rare diseases are “singular
o () QO cases” or “individual cases”,
- The valid guidelines and the regulations of the German health - Since 2000, diseases with a prevalence of <5 out of every 10,000 o E g_ which are considered “ultra-rare
system are discussed in this article. people in the EU have been defined as “rare diseases.” ,g_).. —~ — diseases” (prevalence:
2018151 Germany Review - The criteria for indication and monitoring of off-label use are - According to a statement by Orphanet regarding myasthenia Q> 8 <1:10,000), including,  for
shown, especially focused on the problem of refractory gravis in Europe, this amounts to a prevalence of 1-9/100,000 3 ® 3 example MuSK-positive
myasthenia gravis. population. § m — :)nzz;st(];:;ii Ogrg(\)/(i)s (prevaler'lce
S ~ = .05-0. X or congenital
(e} “O| myasthenic syndrome (CMS)
. To estimate the pharmacy budget impact (per member per month There are up to 7,000 rare diseases. defined as a condition = =~
(52) =
2018 United States Abstract [PMPM]) of five orphan drugs with single chronic indications. affecting fewer than 200,000 people. )_> %7
The objective of th.e present study was to analyse the ]?aSlS for - (Canada) proposed definition of a rare or orphan disease as one ~ —
Common Drug Review (CDR) orphan drug recommendations and . N . Q o
. . o that affects < 1in 2000 persons, a definition aligned to that used = G
Canada, Scotland, to compare recommendations to those in other jurisdictions. In the in the European Union E @
201801 Australia, and New Research current study we have reviewed CDR recommendations for orphan X P . . . .. =] >
. . L. . - Approximately 7000 such diseases have been identified and it is «Q h
Zealand drugs, defined the parameters involved in decision making, and K 5 . . o
. . . estimated that 1 in 12 Canadians, or about 2.8 million -
compared recommendations with those made in Scotland, individuals, may be living with a rare discas ) 3
Australia, and New Zealand. viduals, may ving Wi case =] —
This presentation will review these forces and the multiple == O
business models for pursuing orphan indications that they offer ® =
. Meeting X . . X Rare diseases, which are those affecting <5 in 10,000 people in 5 3
201854 Spain and discuss some of the unique scientific and business aspects that 3 B
Abstract . . . . Europe. =.
make the orphan space unique, including the crucial central role of el o
rare disease patient organizations. 91 S
. Poster/Abstra The aim of this analysis was to discuss ICERs of orphan drugs and OxPl?an drugs acco.rdmg. o 0 TransParenc){ C@mme.é'
2018155 France ¢ onl their characterizations issued by the CEESP opinions and designations are typically indi(dted ins
crony s 1ssued by conditions that have a prevalence of below 5 in g-,OOO ()
. . . - Rare diseases are any diseases that affected the relatively small o ~
Overview the designation and supporting systems for development number of patients, and generally chronically debilitating, life =
2018l%0] Japan Symposium of orphan drugs in Japan and foreign country, and introduce our lhreateningp i & Y Y s Orphan drugs, which are the drugs for rare disec%s B
i f ting th han drug i lar field: § —=.
experience ot promoting the orphan drug i neuromuscuiar fielcs - Rare disease is definitely in the space of unmet medical needs. [0) P"
The purpose of this study was to compare published ICER w0 Q
. . . estimates, as a measure of relative value, across several orphan A rare disease was defined as a condition with a prevalence of | Ultra-rare  diseases (affecting
20181571 United States Review . L R . - o o "
drugs which are indicated to treat rare diseases in paediatrics and <620/million persons. | <20/million persons)
adults. %
- WHO, orphan disease refters to a disease with a low prevalence ~Otphan drugs are defined as the drugs used for thg
. of less than 6.5-10 cases in 10,000 people. . . . .
United States, Book - ) . diagnosis, prevention, or treatment of orphan disease. (D
20190581 -USA, orphan disease is defined as one that affects less than .
‘WHO, and Europe chapter Lo - Orphan drugs are those drugs having both orphan andJJ|
200,000 individuals. non-orphan indication =
- Europe, disease with prevalence of less than 5 in 10,000 people on-orpha cations
- Our study tested the criteria preferences and possibilities for Diseases that are life-threatening or chronically debilitating are
201965 UK Model implementation of the EVIDEM MCDA framework for orphan qualified as rare diseases (RD) in the EU if their prevalence is <5

drugs with a diverse group of 140 stakeholders in Kazakhstan,

per 10.000
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Netherlands, Poland, Romania, Russia, Turkey, and Ukraine
(KZ,NL, PL, RO, RU, TR, UA).

- The purpose of the study was to perform a weight elicitation for
the EVIDEM rare disease model (v3.0) in a wider region in
Eurasia with a sizeable group of experts (100-200), in order to
identify key differences between countries and types of
stakeholders as well as to compare weighting results from other
studies. A secondary goal was to test the usefulness of a
questionnaire tool designed for this purpose.
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- For a drug to be appraised via the HST proce:
meet seven criteria, based on: a small and
distinct patient population, a limited nus o)
specialist treatment centres for the indicatjop in
question, treatment price, and severity of the chignU

6707 Krenuer gz uo

2019101 K Al t
‘| 4 019 u bstrac - The current NICE appraisal system means orp!
that do not meet HST criteria go through the »ai
1 5 technology appraisal (TA) process, with '-a"_ﬁst—
-I 6 effectiveness threshold of-£30 k/QALY, :9&5
k/QALY when end-of-life criteria are met Q p 2
17 This research compares NICE Highly Speclallsed Technologies [oX E DU_
201981 UK Poster/Abstra (HST) appraisal with corr id by other ,g_’.,,_\ —+ Ultra-orphan disease
1 8 ct only Eumpean HTA bodies, stratified by payer archetype: cost- @ > 8 (prevalence: <1:50,000)
1 9 effectiveness versus clinical effectiveness 3 E 3
B ded obibl
- OMPs are drugs for the o otip j
20 . . . Lo . . . conditions affecting less than 5 in 10,000 peog
Meetin, This paper aims to give some insights into the Italian Pricing & EU. _Ef
21 20192 Italy s Reimbursement (P&R) Policies on Orphan Medical Products X . EQ o=
Abstracts S - AIFA may grant a medicine the status of inpovativey
(OMPs) highlighting the strengths and weaknesses of the system. . . . ‘El
22 drug according to 3 criteria: unmet medic: eedsO |
23 clinical added value, and quality of evidence. =+ 3
Treatments for diseases with a prevalence of <5 i}0,00g The NICE Highly Specialised
. . . . . X . Technology Programme
24 . This research reviewed recent assessments of orphan and ultra- in the EU, which are life-threatening or severely dtsablingD .
s UK (England and Review/ P P . . (HSTP) and the SMC consider
2019131 orphan drugs by NICE and the SMC, and disparities in availability and have no satisfactory treatment available, agggrante .
25 Scotland) Poster . X . . ultra-orphan to be <1 in 50,000
for NHS patients between England and Scotland. orphan designation by the European Medicines Agenc; X L
Q and meeting other specialised
26 (EMA) e
=] — criteria.
- - - - - - jon @)
27 ’ . This r.evm'w provides afx.ove.rwew Of NIBSC, work in rare d{sea? > Rare diseases are defined as conditions not affecting more than 5 n o
201904 UK Review and highlights the positive impact of the work of standardization . . =
LT in 10,000 people in Europe 3
28 institutions in this field 3 =
2 9 The present study aims to develop a reflective MCDA framework, Orphan Drugs (ODs) are intended for the dimgnosis®
2019591 Spain Review based on EVIDEM methodology, with relevant criteria that allows prevention, or treatment of life-threatening =or ve
30 P! the evaluation and positioning of OD to aid decision-making at the serious conditions that affect no more than 5 1&'3'10 OO(E'
national level in Spain. (rare diseases) in the European Union (EU). S
31 - Organization for Rare Diseases India (ORDI) has suggested a g o]
32 threshold for defining a disease as rare if it afflicts 1 in 5,000 o _\l
individuals in India. a N
33 This review provides a brief account on RDs and their prevalence, - The base prevalence rate of RDs set by the World Health « O
India, Organization followed by a discussion on the major RDs-associated challenges Organization (WHO) is approximately 1 in 2,000 people. 6 m
34 for Rare Diseases in general, an account on the methods that can be adopted for - A genetic disorder prevalent in the European Union (EU) is V’ o)
35 2020001 India (ORDI), Review conducting fruitful molecular genetic studies of monogenic considered rare only if it affects 5 or less per 10,000 cases, [
‘WHO, EU, US, diseases, and the experiences of genetic research in Indian context whereas the incidence rate for RDs in the United States is 7 or >
36 Japan, and Australia with a special reference to a genetically vulnerable and low less per 10,000 individuals. These numbers translate to nearly 30 %
resource region like J&K - India. million Europeans and 25 million North Americans =1
3 7 (approximately 1 in every 10) affected by any of the known RDs. o
3 8 - The incidence rate is estimated to be <2.5 cases in 10,000 and 1 ®
in 10,000 individuals for Japan and Australia, respectively E’
39 . The. current paper ams “.) set a further step ar.ld- travs?a.te.the Many of the treatments developed for rare diseases wilt=]
. Position findings and recommendations from the many existing initiatives . . .
40 202007 Belgium . X L . have an Orphan Medicinal Product (OMP) designatio;
Statement into a pragmatic and realistic methodology. The proposed tool will

provide guidance to inform multi-stakeholder discussions and

indicating that they are likely to deliver benefit in an areaw
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Organization
reimbursement decision making about specialised treatments for of high unmet need. Their approval may be bagd on &
rare diseases." "Additionally, the paper provides guidance on the small or uncontrolled trial 5 o
potential of Real-World Evidence (RWE) .i.e., data collected (o] =
outside the context of RCTs to help address such uncertainties. = P
- The EU has officially defined rare diseases as being rare when = ol
they affect fewer than 1 in 2000 (i.e., a prevalence of 5 or less c QD
per 10,000) and in most of the selected countries this definition % gl g
is used [FR, DE, LV, NL, PL, RO, UK, and UA 0o Effective from October 2018,
Western Eurasian This study aimed to create a comprehensive and in-depth overview - In Russia the maximum prevalence for a rare disease is defined = C_DQ Scotland has introduced a new
region: Armenia, of rare diseases policies and reimbursement of OMPs in a selection as 1in 10,000 ELQ N definition  for ultra-orphan
France, Germany, of 12 countries in the Western Eurasian region: Armenia, France, - Some countries use additional definitions in situations where a The Netherlands defines the classification ,orpka')l q%lgo drugs: ,medicines that are used

Kazakhstan, Latvia,

Germany, Kazakhstan, Latvia, The Netherlands, Poland, Romania,

condition is not officially defined as rare, such as in the UK,

as either having an official EU orphan designati

)

to treat a condition with a

Systemati . . . X . . R . . . . . .
202008 The Netherlands, );: er.na ¢ Russia, Turkey, Ukraine, and the United Kingdom. the aim of this where the National Health Service (NHS) classifies all targets a disease with a prevalence of <1 in 150,00(pns prevalence of 1 in 50,000 or
. eview o 3 P . . L. . . . . L . .
Poland, Romania, article is to bridge the identified gaps by presenting an overview conditions that require specialized medical care also as rare if shows a clinically proven therapeutic benefit and@o aeD less or around 100 people in
Russia, Turkey, and comparison of current rare disease policies, HTA and they occur in <500 citizens yearly. registered medicine exists. a’ %) Q Scotland, which will mostly be
Ukraine, and the reimbursement processes for orphan drugs in a broader range of - Turkey defines a rare disease when they affect no more than 1 in X § used to facilitate early access
United Kingdom. Eurasian countries. 100,000, which is 50 times less frequent than the European 5 = programs and reimbursement
qf P IS o
Union definition. =1 (2 o) processes
- There is no specific definition for ,rare disease, in Armenian o ('_D of
legislation, only ,levels of disability, which define whether the o E g_
patient will receive the necessary medicines for free or not ,Q_{ —_
An orphan designation is granted by EMA fOlDaHR@
To detect among the drugs approved for limited populations any drug intended to treat a life-threatening or ch@i )B
20201 France Review impact of the orphan status on the assessment outcome of medical Prevalence of rare disease < 5/10 000 as per EMA" debilitating disease, provided a maximum prevagh 15
benefit (SMR) or improvement in medical benefit (ASMR) carried Europe of 5/10,000 and when no satisfactory al =
out by the French authority for health (HAS) method can be authorised, or, if such a method egsts, thes
medicine must be of significant benefit to patieits. <]
- Rare diseases are categorized as ,orphan diseases, because their = [=3
occurrence in a small number of patients means that, despite = § Prevalence can be much lower.
This paper explores the successes and limitation of both the apparent high unmet medical need, there is limited scientific QD o leading to the concent of the’
regulation and its implementation mechanisms in the current understanding, making it difficult to justify the development risk > ° e . P . ’
202011001 UK Commentary X . = (| ultra-orphan disease, for diseases
regulatory context, and suggests some improvements that could and investment to develop new treatments. > S| with an estimated prevalence of
maximise its benefits and boost rare disease research even further - The European Union defines a rare (or ,orphan,) disease as a life- ‘_Q o] < 1 in 50.000 peopl eP
threatening or chronically debilitating disorder that affects <5 in © 3 000 peop
10,000 people in the European Union. =] —
20200011 India Abstract The purpose o‘f this‘paper is to identify.the hurdles in the field of An orphan disease is qeﬁne‘:d as a condition that affects fewer Orphan Drug is used to treat such a condition. :‘ 8
orphan drugs in India and suggest solutions to address the same. than200,000 people nationwide 2. S
To understand orphan drugs and national policy on treatments of S ]
rare diseases. To overview the condition for pricing of orphan A rare disease is a health disorder of low occurrence that affects a -~ .0
02 . . . . . . L . . Orphan drugs are the drugs and natural product@used ins
20201102 India Review drugs in India and government schemes which are helping out for limited number of people in the general population as opposed to - y 4 L=
. T . . treatment, diagnosis, or prevention of rare disease; o
patient needs. To highlight the need of regulations on orphan drugs other prevalent diseases. r"D" c
for sale and manufacture of orphan drugs in India. o
. . N - Orphan d fen defined as drugs intendefor th
- Rare diseases are typically defined as conditions with limited "phan mg.s areov en cefines a§ s in en. . .ar &
. X treatment, diagnosis, prophylaxis, or rehabilifafion of<J
treatment alternatives, with an average prevalence of fewer than di = -
rare diseases.
40 to 50 cases per 100 000 population or that affect a small . SO N
. X . - Orph 1 fi th 1
194 World Health number of patients compared with the total population. Orphan drugs are also defined by‘ elr avan@.lty Q)
. . . . pharmaceutical products or active mgredlmts noj
Organization . . . . - When defining rare diseases, most countries/ areas adhered to the . . R
. This study aims to provide an up-to-date global overview of ODP N .. developed, imported, or registered owingUb lo
member countries Lo . . .. European Union definition of low prevalence (0.05%), whereas . - .
(Orphan drug policies) in the era of innovative medicine and to X commercial returns and unfavorable marketing—+|
and other areas N . R . . X others followed the number of prevalent cases, such as Australia .. . . .
. reflect associated changes in drug regulation policy. This review . conditions. Countries/areas such as China and VietnanJ}>
202011031 (Hong Kong, Health Policy provides an overview of global policies that optimize (< 2000), South Korea (<20 000), and the United States (<200 acknowledged orphan drug designation from referencdd2
Kosovo, Macau, Analysis 000). Countries/areas such as Chile, Kenya, Peru, and Singapore

Palestine, Sahrawi,
Republic,
Philippines and
Taiwan)"

development, licensing, pricing, and reimbursement of orphan
drugs.

required the disease severity to be, life threatening, and severely-
or chronically-,debilitating.

- Rare disease or condition, means any disease or condition which
(A) affects less than 200,000 persons in the United States, or (B)
affects more than 200,000 in the United States and for which
there is no reasonable expectation that the cost of developing and
making available in the United States a drug for such disease or

competent authorities. A medicinal product shall bes
d I product if its sponsog

.

desi d as an orphan
can establish:

(a) that it is intended for the diagnosis, prevention OE
treatment of a life-threatening or chronicallyO
debilitating condition affecting not more than five ilg
10 thousand persons in the community when they

application is made, or that it is intended for thg';
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condition will be recovered from sales in the United States of
such drug (United States)

- Designation of rare diseases: The DOH, upon recommendation
of the RDTWG, shall have the authority to designate any disease
that is recognized to rarely afflict the population of the country
as a rare disease. (The Philippines)
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diagnosis, prevention or treatment of Q. life=
threatening, seriously debilitating or serros: and®
chronic condition in the community and théﬂ/ithou}j
incentives it is unlikely that the marketinZ}of th
medicinal product in the community would-generatg |
sufficient return to justify the necessary inv@tmentQ)
and ("g gl 3
(b) that there exists no satisfactory method of dugrmi%
prevention, or treatment of the condition in CE_Q@
that has been authorized in the Community oxifScl
method exists, that the medicinal product vaﬁ lgolg
significant benefit to those affected by that g}d 1{{.\’?'
- In order to obtain the designation of a medicinal rgc
as an orphan medicinal product, the spon@r 'E_E._alU
submit an application to the Agency at any stage of o
development of the medicinal product btgeg:g
application for marketing authorization i§ " @e—

European Union 5 (2 g
-Rare diseases (RDs) or orphan diseases, by definition, are o ('_D of
conditions that affect a small number of individuals most RDs o g_
are chronic and debilitating and are a substantial cause for ?_{:\ —
Book - disability and early death. > 8
20200104 Santiago de Chile Chapter -Based on Orphanet, disease inventory, it is evident that the 3 oy] 3
majority of RDs are of genetic etiology, and a smaller percentage 5 m =
is autoimmune or infectious disorders, in addition to some rare Sv |
cancers." [te) 8
- RDs are a highly heterogeneous group of disorder - .
-"China: Rare disease defined as that affecting less than 1 per Z T
500,000 population. = §
We sought to identify the regulations and policies related to market - South Korea: Rare disease defined as that affecting: Less than [«}) o
. . access for orphan drugs in five major markets from the APAC 20,000 people in Korea (i.e., <4 per 10,000 population) 5 O
China, Australia, . . . . . X . . =. [0
20201151 Japan, South Korea, Poster/Abstra Reglcn, with the aim of providing an overvwvi/ .of the factors - Japan: 4Rare dlse.ase defined as that affectu?g Less than 50,000 = S
and Taiwan ct only designed to support sponsors of orphan medicinal products. people in Japan (i.e., <4 per 10,000 population). (p 1
Specifically, we focused on policies in Australia, China, Japan, - Taiwan: Rare disease defined as that affecting less than 1 per ) 3
South Korea, and Taiwan 10,000 population. > -
- Australia: Rare disease defined as that affecting less than 5 per o (@]
10,000 population” v, -03
In South Korea, the Korea Ministry of Food aml Drug2
Safety formulates ODs, which should satishy tw@®
This paper reviews key factors that should be considered in the conditions related to the number of patients gnd thed
Expert process of development, regulation, and market access of orphan existence of alternatives. In other words, drugs used for &<
20211100 South Korea Opinion drugs in South Korea with a particular focus on the pricing and disease with 20,000 or fewer patients (populat wi
reimbursement review process. the disease) and diseases for which adequate tr&lmentgp
or drugs have not yet been developed, or d@s that|
significantly improve safety or efficacy comsred tBN
existing alternatives, are designated as OD. S
This review provides an overview of the strengths and limitations - R?.re diseases are a group of .divetrse diseases, eac.h characterized The, Orphan Medicinal Prod\.mt Re.gulalion,@eﬁne.f\’
. ) of value assessment frameworks (VAFs) for the reimbursement of ?Nth low prevalence: occurring in less than one in 2,000 people OMPs as profiucts for tlhe ,diagnosis, .preve?no.nj ol
2021007 UK Review orphan drugs in Europe and may serve as a guide for decision- in Europe. treatment of life-threatening or very serious condition§—+
makers - They are defined as life-threatening or chronically debilitating, that affect no more than 5 in 10,000 people in the>|
) and are mostly caused by a genetic predisposition European Union «Q
This study aimed to determine the most relevant criteria for the E
reimbursement of OMPs in Spain, from a multi-stakeholder -Rare diseases are diseases of low prevalence and high Orphan medicinal products (OMPs), which are intended)
perspective, and using multi-criteria decision analysis (MCDA). complexity that can lead to death or chronic disability. to diagnose, prevent, or treat rare diseases, have a sharedD .
202101081 Spain Research The objective of this study was twofold: first, to review, discuss, - In Europe, rare diseases are defended as those pathologies that ity p dure for being d d as such in th&J Ultra-are, affectlrfg les_s thar:' !
and reach a consensus on the most relevant criteria for decision- affect less than 5 people per 10,000 inhabitants. European Union, and this community approach provideE‘ person per 50,000 fnhabitants.

making about pricing and financing OMPs in Spain; and second,
to prioritize them according to their relative importance based on

opportunities for research, development, and marketing g
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MCDA methodology.
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202111

New Zealand

Online survey

The objectives of this study were to measure the relative societal
importance of values of New Zealanders in informing drug
funding decisions and to determine how New Zealanders trade of
funding in various scenarios between common and rare diseases.

A rare disorder is defined by PHARMAC (the Pharmaceutical
Management Agency) as affecting less than 1:50,000 people in
the New Zealand population, which is a considerably lower
prevalence threshold than other nations that are from 5 to 76 per
100,000 people
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Supplementary Table S2: Critical Appraisal Result

Critical Appraisal Result for Systemic Reviews and Research Syntheses studies

o N
2 9
2 T
3
< ©°

e]
S o
T 3
s
Q
Z £
- &
3 o
s J
S
= o
a 3
N
o o
SR

1
2
3
4
5
6
7
8
9 )
1 5 Were the . Q7) Were .
1 inclusion Q3) Was and (he criteria ac) raisal pehe methods S recommendation Q1) Were
Q1) Is the review question criteria theiscarch ICSOUEEES for conldlzlcted b 0 used to sdoliood s for polic the specific
1 Studies . W d 5 o strategy used to appraising ’ _y minimize o ) s lorp ) Y directives for
1 clearly and explicitly stated?  appropriat = " ™ two or more o combine + O and/or practice y
o appropriate search studies . ; errors in . publi=atio . new research
1 e for the 9 for appronriate reviewers data studies . supported by the appropriate?
1 review studies pp )p independently extraction appropriate =~ " T reported data? appropriates
question? 5 ? g ? :
1 adequate ?
?
1 - D
1 1. 2018 Yes Yes Yes Yes Yes Yes Yes Yes 5 Es Yes Yes
) 2. 2020 Yes Yes Yes Yes Yes Yes Yes Yes =) % Yes Yes
5 3. 2021 Yes Yes Yes Yes Yes Yes Yes Yes a Y& Yes Yes
22 z §
23 1. Critical Appraisal Result for Text Opinion studies ;’_ g-
24 E
2 Q1) Is the source of  Q2) Does the source of Q3) Are the interests of the _ QoYL stateq p051.t10n 1 Q5) Is there Q6) Is any incongruence with the
2l Studi he opinion clearl ion | wa . . o result of an analytical process, and S : ) oo
udies the opinion clearly  opinion have standing in ~ relevant population the central s there logic in the opinion reference v the literature/sources logically
2 identified? the field of expertise? focus of the opinion? o ;’presse 49 p extant literaiure? defended?
5 3 ? 3
1.2003 Yes o Yes
; 2.2005 Yes Yes Not applicable No i’es Z Yes
3.2006 Yes Yes Yes Not applicable Fes S No
: 4.2009 Yes Yes Yes Not applicable Fes m, Not applicable
5.2010 Yes Yes Yes Yes Fes o No
3 6.2010 Yes Yes Unclear No ‘%—es l?_._a No
3 7.2014 Yes Yes Yes Yes $es o Yes
3 8.2017 Yes Yes Yes Yes Yes > Yes
3T Yes Yes Yes Yes Uncleap NO
3 10. 2019 Yes Yes Yes NO Yes @ Yes
3 11. 1992 Yes No Yes NO Yes @ Not applicable
3 12. Yes Yes Yes Yes Yes & Not applicable
4 13. 2008 Yes Yes Yes Yes Yes & NO
4 14. 2010 Yes Yes NO NO Yes & Not applicable
42 =
a
43 c
®
44 o
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ST

s §
1 S %
2 a 9

> B
3 Yes Yes Yes Yes Fes 8 NO
4 Yes Yes Yes Yes Jes % NO
5 Yes Yes Yes Yes es NO
6 Yes Yes Yes Yes ‘fes S NO
7 Yes Yes NO Yes Zes » NO
8 Yes Yes Yes Yes Yes & Yes
9 Yes Yes Yes Yes Xg' 2 NO
1 Yes Yes NO Yes Y52 NO
1 Yes Yes Yes Yes T8 NO
1 Yes Yes Yes Yes Q% E NO
1 Yes Yes Yes Yes x8 o NO
1 Yes Yes Yes Yes Xq?) g NO
1 Yes Yes Yes Yes ¥ 2 Yes
1 Yes Yes NO Yes §é§ § No applicable
1 Yes Yes Yes Yes yag & NO
1 Yes Yes Yes Yes §$ = NO
1 353
20 2. Critical Appraisal Result for Economic Evaluations studies E'Q’_g
21 - ’ <
; . Q3) Areall 9) Ql0)Do  Qll)Are
. there a Q2) Is there 1}np011ant and Q—/}) Has 05 Aoy | ) A Q7) Are costs Q_8) I~s there 2nsitivity analyses study the r.es.ults

) . relevant costs clinical and outcomes  an incremental conducted to results generalizabl
p|  Studies R o .l.eh‘enswe and outcomes effectiveness Lt outci)mes Ll Tl adjusted for analysis of 1avestigate include all e to the
) deﬁne.d descuptl.on (;f for each been m‘ea.sul ed‘ ‘valged‘ differential costs and uncertainty in issues of setting of
questio alternatives? . ; accurately? credibly? . » S
o) 9 91temat1ve established? timing? consequences?  sstimetes of costor  concern to 1ntele§t in
5 identified? cmequences? users? the review?
Not applicable | Not applicable | Not applicable | Not applicable | Not applicable | Not applicable | Not applicable | =:Napapplicable
: Yes Yes Not applicable Yes Yes Yes Yes E Nq'_tiapplicable
3 3.2014 Yes Yes Yes Yes Yes Yes Yes Yes 3 S Yes Yes Yes
S 42018 Yes Yes Yes Yes Yes Yes Yes Yes S5 ® Yes Yes Yes
30 Yes Yes Yes Yes Yes Not applicable | Not applicable Yes % ~ No Yes Yes
3B Yes Yes Yes Yes Yes Unclear NO NO ‘,% S NO Yes Yes
36 3. Critical Appraisal Result for Analytical Cross-Sectional Studies %
=1

Studies

Q1) Were the criteria
for inclusion in the

sample clearly

defined?

Q2) Were the study
subjects and the
setting described in

detail?

Q3) Was the
exposure measured
in a valid and
reliable way?

Q4) Were objective,

standard criteria used

for measurement of
the condition?

Q5) Were
confounding
factors
identified?

Q6) Were strategies to
deal with confounding
factors stated?
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Q 0
= &
Yes Yes Yes Yes Yes Yes 1l Yes Yes
. . . Not . a a
5 Yes Not applicable Not applicable Not applicable applicable Not applicable g N Yes Unclear
6 E’ S
7 4. Critical Appraisal Result for Qualitative Research studies g o
8 PR
c o

Q1) Is there
congruity
between the
stated
philosophical
perspective
and the

Q2) Is there
congruity
between the
research
methodology
and the
research

Studies

Q3) Is there
congruity
between the
research
methodology
and the
methods used

Q4) Is there
congruity
between the
research
methodology
and the
representation

Q5) Is there
congruity
between the
research
methodology
and the
interpretation

QO6) Is there a
statement
locating the
researcher
culturally or
theoretically?

Q7) Is the
influence of the
researcher on
the research,
and vice- versa,
addressed?

Q8) Are
participants, ard
their voices,
adequatelyv
represented?

Q09) Is the research

ethical according
to current criteria
or, for recent
studies, and is
there evidence of
ethical approval

Q10) Do the
conclusions
drawn in the
research report
flow from the
analysis, or
interpretation, of

research question or to collect and analysis of . & by an appropriate %
methodology?  objectives? data? data? oif gl _ body? i Gt}
[ 1.2014 Yes Yes Yes Yes Yes Yes Yes Yes Sﬂ 2 Yes Yes
18 Yes Yes Yes Yes Yes Yes Yes Yes ® >3| Not applicable Yes
[ 3.2021 Yes Yes Yes Yes Yes Yes Yes Yes Z m 3| Not applicable Yes
4.2013 Yes Yes Yes Yes Yes Not applicable | Not applicable Not applica‘:Sl“\el" = Not applicable Yes
5.2019 Yes Yes Yes Yes Yes NO NO Yes - o NO Yes
22 =
= 3
23 5. Critical Appraisal Result for Prevalence Studies S
24 5 2
2 o -
Q1) Was the . . :
2 sample frame Q2) Were study Q4) WEI? i Q3) Was LT ) e Q.7.) DS . Q38) Was there  Q9) Was the response rate
2 s v Q3) Was the  study subjects analysis conducted methods used condition measured > o
. appropriate to  participants sampled : ) : . ) . ) appropriate adequate, and if not, was
Studies : . S sample size and the setting with sufficient for the in a standard, e °
2 address the in an appropriate . " . . . . ) R ’ statistical the low response rate
tarect way? adequate? described in coverage of the identification of  reliable way for all -nalvsis? manaced appropriately?
g pop:ﬂgtion? e detail? identified sample? the condition? participants? =HaiySIS: ged appropriately:
1. 2016 =
3 Yes Yes NO Yes Yes Yes Yes 3 Z Yes Yes
3 9
2. 2013 qQ ™~ .
3 Yes Yes Unclear Yes Yes Yes Yes g g Yes Not applicable
34 ¢ o
]
35 z
>
36 e
37 6. Critical Appraisal Result for Cohort Studies 2
®
38 w
Q1) Were the Q2) Were the Q3) Was . Q5) Were Q6) Were the Q7) Were Q8) Was the Q9) Was follow  Q10) Were
. Q4) Were . . . . . QI11) Was
Studies two groups exposures the . . strategies to  groups/participants the follow up time up cmplete, strategies to o
. confounding . L& appropriate
similar and measured exposure = deal with free of the outcomes reported and and if not, were address
1 E:
a
43 c
®
44 o
45 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml ®
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factors
identified?

measured in
a valid and
reliable
way?

recruited from
the same

similarly to
assign people
to both exposed
and unexposed
groups?

population?

Not applicable Yes Yes NO

confounding
factors
stated?

NO

BMJ Open

sufficient to be
long enough for
outcomes to
occur?

outcome at the measured
start of the study in a valid
(or at the moment and
of exposure)? reliable
way?

Yes Unclear NO

B1uAdoo Aq palo:
Z0z-uadolwg/ge

I

the reasons to
10ss i¢x follow
up described
and explored?

©)

Page 46 of 59

statistical
analysis used?

incomplete
follow up
utilized?

Yes Not applicable
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Supplementary Table S3: RDs definitions based on continents

Continent

North America

Country,

frequency

US (25)

# of
articles;
(%)

24 (26%)

Orphan Drug
Regulation

RDA

BMJ Open

1pnjoul ‘ybruAdoo Aq paio
0 /25980-720z-uadolwg/9s

(RD) definition

0 m>s
‘rare disease’ means any disease or (@ngiffon that

= D=

m©<

Defines RD according to prevalence: °
affects less than 200000 persons in the USA’.

1993

2002

ODA

Defined RDs based on qualitative descriptors as follows: ‘the term ‘rare dlsgas:: %
condition’ means any disease or condition which occurs so infrequently in ff[eﬁJ@A that
there is no reasonable expectation that the cost of developing and making aParafe in
the USA a drug for such disease or condition will be recovered from sales 1Q tgkiISA
of such drug’. N

1983

FDA

Define RD as ‘any disease or condition that affects less than 200000 peopl@lgl@_ USA
or affects >200000 in the USA and for which there is no reasonable expectatich $at the
cost of developing and making available in the USA a drug for such diseas%og =
condition will be recovered from sales in the USA of such drug’

Page 48 of 59

Adopted /
developed

padoroasp

Canada (3)

2
(2%)

CORD

Rare disease as one that afflicts less than 1 person in 200 000.

Aligned to EU

Estimated that 1 in 12 Canadians, or about 2.8 million individuals, may be gvmgwnh a
rare disease :

South
America

Chile (1)

Peru (1)

1 (1%)

Required the disease severity to be ,life threatening, and severely- or chronjzall)g,
debilitating. 5 o

Europe

UK (3)

(2%)

the Rare Disease
Framework

Defined RD based on prevalence, as a condition affecting fewer than 1 in ZEOO pmople
(i.e., a prevalence of 5 or less per 10,000) Q

2021

NHS

Some countries use additional definitions in situations where a condition isgot 3 3
officially defined as rare. classifies all conditions that require specialized n@dlca:l care
as rare if they occur in <500 citizens yearly =

EU (36)

35
(38%)

Rare diseases, including those of genetic origin, are life-threatening or chréncag"y
debilitating diseases which are of such low prevalence (less than 5 per 10 O%peﬁons in
the European Union) that special combined efforts are needed to address iﬁem:so as
to prevent significant morbidity or perinatal or early mortallty or a considerabl@
reduction in an individual's quality of life or socio-economic potential. o X

European Commission
on Public Health

Defines rare diseases as ,life-threatening or chronically debilitating diseaseQwhigh are
of such low prevalence that special combined efforts are needed to address @iemgy

Orphan Drug
Regulation

A disease or disorder that affects fewer than 5 in 10,000 citizens is the deﬁfﬁtiorﬂfor
rare

141/2000

EMA

prevalence of rare disease < 5/10 000

Germany (1)

1 (1%)

Affect fewer than 1 in 2000 (i.e., a prevalence of 5 or less per 10,000)

Latvia (1)

1 (1%)

Affect fewer than 1 in 2000 (i.e., a prevalence of 5 or less per 10,000)

Netherlands (1)

1(1%)

Affect fewer than 1 in 2000 (i.e., a prevalence of 5 or less per 10,000)

Poland (2)

2
(2%)

Affect fewer than 1 in 2000 (i.e., a prevalence of 5 or less per 10,000)
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o 2
< 0o
o ©
1 3 3
< N
2 a
N
3 Countr: 0] Adopted /
4 Continent ¥, articles; (RD) definition P
5 frequency (%) developed
6 Romania (1) 1 (1%) Affect fewer than 1 in 2000 (i.e., a prevalence of 5 or less per 10,000) 2 2
=
7 France (2) (2% %) Affect fewer than 1 in 2000 (i.e., a prevalence of 5 or less per 10,000) “52., N
8 Ukraine (1) 1 (1%) Affect fewer than 1 in 2000 (i.e., a prevalence of 5 or less per 10,000) c S
9 | Oceania Diseases with a prevalence of 1.1/10 000 % r:n E
10 Diseases with a prevalence < 2000 individuals. a2
11 Australia (10) 10 Australia have set prevalence’s of 1.16 per 100,000 individuals for a given $af2 discase.
12 (11%) Affecting <11/100,000 inhabitants or ,<2000 Australians @ Q N
13 Prevalence threshold for orphan disease designation: 0.9 in 10,000 D
14 The incidence rate is estimated to be 1 in 10,000 individuals for Australia — ~ &
Affecting less than 1:50,000 people, which is a considerably lower prevalelﬁa\g@eshold
0,
:2 New Zealand (1) 1 (1%) PHARMAC than other nations that are from 5 to 76 per 100,000 people ) 2 §
Asia Japan diseases with a prevalence of 4.0/10,000 Qg o
17 3 <50,000 patients in Japan g=2o
18 Japan (13) (14%) Intractable diseases, is a Japan-specific conception of diseases with (i) unkn'_f)\bng
19 ’ etiology (ii) no effective treatment, (iii) rare status (iv) necessity of long-teé}%&tmem
20 The incidence rate is estimated to be <2.5 cases in 10,000 for Japan g@ =
21 Taiwan Foundation for | Diseases affecting < 1 in 10,000 that are officially recognized are eligible f& mégical 2000
22 7 Rare Disorders coverage. > T
23 Taiwan (7) (8%) Physically and = 3
2 ° Mentally Disabled RD is one type of disability %- 3 2001
Citizens Protection Act 5 g
25 the Chinese Society of | Genetic disorders affect with less than one over 50,000 of the incidences in-Newsorn
26 China (5) 5 Genetic Medicine babies. 8 §
27 (5%) Incidence of the disease in adults or neonates is less than 1 in 500,000 and E‘m 18,000,
28 respectively. 3 3
29 5 Prevalence thresholds have been set at less than 1 per 20,000 = °
30 South Korea (4) (5%) Prevalence threshold: <4.0 in 10,000 - o
31 ° < 20,000 people in Korea (i.e., <4 per 10,000 population) i
Required the disease severity to be life threatening, and severely- or chronigally-
32 Singapore (2) 2 debilitating S
0, M Q 8]
33 (2%) Prevalence threshold: 37.7 in 10,000 =
34 India (1) 1 (1%) ORDI Threshold for defining a disease as rare if it afflicts 1 in 5,000 individuals 1] o
35 Armenian 1 (1%) There is no specific definition for rare disease only levels of disability which de@e
36 legislation (1) ’ whether the patient will receive the necessary medicines for free or not Q
37 The DOH, upon 3
Philippines recommendation of the o
38
RDTWG, ©
39 . Required the disease severity to be ,life threatening, and severely- or chronicallyz:
40 Africa Kenya o o
,debilitating. Q
41 [
©
42 =
43 -rgb
44 a
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S 35
g 3
o 1
1 “_<‘ N
2 @
3 # of
4 B (ST, e (RD) definition LU Ely
5 frequency (%) developed
6 Eastern s 9
7 Europe & Russia (1) 1 (1%) Maximum prevalence for a rare disease is defined as 1 in 10,000 & i
Northern ’ o o
8 Asia. - G
9 5 002
0l 23 5s Aff han 1 in 100,000, which is 50 times less fi h hééﬁ%
S 8858 % N ect no more than 1 in 100,000, which is 50 times less frequent than the Iy an
1M gzg&< Turkey (1) 1(1%) Union definition. 223
12028335 = o2
a2 o.g o1
13 5% g
14 Rare disease affects at most 6.5 out of every 10,000 individuals. =70
15 WHO (5) 5 Frequency of 6.5-10/ 10,000 inhabitants XES
16 (5%) Incidence ranges approximately from 0.65-1% in the whole population. £ ] 9
17 Rare disease as affecting 65/100 000~100/100 000 persons. Qo
Disease inventory, it is evident that the majority of RDs are of genetic etiol§g2 Egd a
12 Orphanet, (1) 1 (1%) smaller percentage is autoimmune or infectious disorders, in addition to soﬁ‘fe%m
1 cancers.' =
20 The Rare Diseases Act (RDA; the Orphan Drug Act (ODA; the Food and Drug Administration (FDA); The Canadian Organization of Rare Diseases (CORD); Natlgzsﬂr@alth Service (NHS); - PHARMAC
21 (the Pharmaceutical Management Agency); Organization for Rare Diseases India (ORDI) e -i
2 > ¢
23 5 5
=] ©
> g 2
- o
26 Supplementary Table S4: ODs definitions based on continents ‘:3 %
27 o
s 3
o

Country, i 01

Continent fr articles; (RD) definition
requency o
(%)
EU/UK (22) (2%)3/) If the drug is intended for the diagnosis, prevention, or treatment of a llfe-threatenlng = chmnlcally and seriously
° debilitating condition affecting not more than 5 in 10 000 EU people or that it is unlikelf thag,marketmg the drug in
the EU would generate sufficient benefit for the affected people and for the drug manufacturer t&]ustlfy the investment
NICE The current NICE appraisal system means orphan drugs that do not meet HST criteria g& through the standard
technology appraisal (TA) process, with a cost-effectiveness threshold of~£30 k/QALY, or~£§0 k/QALY when end-
of-life criteria are met w
EURORDIS Drugs used in the treatment of rare diseases address significant unmet medical needs and af referred to as orphan | (2011
drugs because, the pharmaceutical industry has little interest under normal market condit@ns in developing and | c)
41 marketing drugs intended for only a small number of patients suffering from very rare c@ndition.
po! E
43 -rgb
44 o
45 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml ®
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o R d
z 9
e 3
[ ® R —
< O

o
3 B
5 7
SN
Q N

N

1
2
3
4 . Country s Aeczioft
Continent ) > articles; (RD) definition Date
5 frequency o develo
6 (%) ped
7 The Orphan Defines OMPs as prod
Medicinal Product products for diagnosis, prevention, or treatment of life-threatening or 3ery'[ﬂer10us conditions that
8 . affect no more than 5 in 10,000 people in the European Union o
Regulation 2
9 The Netherlands | Defines orphan drug, as either having an official EU orphan designation or if it targets a @%a&e with a prevalence of
10 <1 in 150,000 and shows a clinically proven therapeutic benefit and no other registered mogdi(@e exists
1 Poland There is no specific formal threshold for orphan designations, there is only a general costagEBeotiveness threshold that
12 equals 3 x GDP per capita for ICUR/QALY (for CUA) or ICER/LYG (for CEA), wh1c1@1§2§14 is approximately €
13 26 800.
14 Italian (1) 1 (1%) Medicines AIFA may grant a medicine the status of innovative drug according to 3 criteria: unmet me(gca needs, clinical added
15 Agency (AIFA) value and quality of evidence. X c :,
16 German (1) 1 (1%) Certain special HTA criteria are applied to orphan drugs: Higher P values for small sarg)ﬁ izes; Use of surrogate
] endpoints, Higher therapeutic benefit is automatically recognised for orphan drugs becautsea e drugs had to prove
1 significant additional therapeutic benefit compared with other possibly already approved (g'ugs@s part of the European
18 marketing authorisation procedure. budget impact is less than €50 million per year for a mafscmlar indication
19 North UsS 9) 8 FDA The defines an OD as ‘one intended for the treatment, prevention or diagnosis of a rare dﬁeﬁaor condition, which is
20 America (9%) one that affects less than 200, 000 persons in the USA’ (which equates to approximately 6 Ebéﬁsﬁer 10,000 population)
21 ‘or meets cost recovery provisions of the act’ co . ©
29 Orphan Drug Act | Orphan drug on the basis of unprofitability: one intended for the diagnosis, treatment, or Eev@tion of a rare disease
(ODA) or condition in the United States, such that there was no reasonable expectation that the cests of developing the drug
23 would be recovered from its sales in the United States. This definition was amended in 1%4 t@provide, in addition,
24 a prevalence threshold of 200,000 persons affected by the disease. condition of interest nghe Emted States as a
25 surrogate for the lack of profitability." - o
264 Orphan product, as one that is intended to treat a rare disease or condition that affects fevier tl_ﬁn 200,000 people in
27 the United States OR as a product which will not be profitable within seven years of appI‘B‘val By the FDA
28 Asia Singapore 1(1%) Orphan Drugs Allows patients with life-threatening and severely debilitating diseases with no other treaghenEoptlons to access 1991
29 (1) Policy approved drugs prescribed by their practitioner. = o
9 5 59
30 Korea (2) 2(2%) the Og; lllla:?eDrug Supplies medicines for diseases affecting fewer than 1 in 20,000. (-;D’ &
31 S 5
32 Minti};irl}f(o);el?oo d Drugs used for a disease with 20,000 or fewer patients (population with the disease) and @sea:;ts for which adequate
33 and Drug Safety treatments or drugs have not yet been developed, or drugs that significantly improve safczg or rsfﬁcacy compared to
existing alternatives, are designated as OD N
34 formulates ODs g o
35 China (2) 2 (2%) Orphan drugs are defined by their availability as pharmaceutical products or active ingredient$not developed,
36 imported, or registered owing to low commercial returns and unfavorable marketing conditio
37 Drug used for diseases affecting fewer than 1 in 10,000 o
38 Vietnam (1) 1(1%) Orphan drugs are defined by their availability as pharmaceutical products or active ingredients'r';not developed,
39 imported, or registered owing to low commercial returns and unfavorable marketing conditiong'_
40 S
41 g
42 =
43 =
44 o
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Supplementary Table S5: URDs definitions based on continents

Continent

Country,
frequency

# of
articles;

BMJ Open

10] Buipnjoul ‘1ybriAdoo Ag pa1o
2 GZ U0 /25980-720Z-uadolwg/os

(URD) definition

Date

Page 52 of 59

Adopted /
developed

rare disease there are “singular cases” or “individual cases”, which are consideged Rultra-rare
diseases” (prevalence: <1:10,000), including, for example MuSK-positive my"%the%a gravis
(prevalence 0.05-0.65/100,000 or congenital myasthenic syndrome (CMS) ¢

(%)
2 Furope UK Ultra-orphan diseases, the term refers to chronic diseases with a prevalence 0f813£50,000 of the
3 P population (Hugheset al., 2005) 5% 5
4 NICE Ultra-orphan diseases affect a very small patient population, defined by the Nz@ocm% Institute for
5 Health and Care Excellence (NICE) as those diseases with a prevalence of < 1;@,@00
S Alberta NICE URD: conditions with a prevalence of less than 1 per 50,000 persons (NICE, %@I%i)
é Advisory Group on ﬁ:\g
9 Enoland National The qualifier required by AGNSS was less than 500 persons affected in Engla@d&i%., ~1in
30 & Specialized 100,000 of the English population) 5 o=
e Services (AGNSS). 3=
1! S .
22 Ontario An incidence rate of fewer than 1 in 150,000 live births or new diagnoses per Year §1 Ontario
23 ultra-orphan diseases affecting <1/50000 inhabitants g. g'
=
(EU regulation i . . o . 2 2
536/2014) Ultra-rare diseases have a prevalence of 1 in 50,000 individuals or less in Eurégie g
England NICE "Ultra-orphan conditions are defined as diseases affecting <1000 people in En@lan@ and Wales by
and Wales the National Institute for Health and Care Excellence (NICE)" 3 3
2 S Adopted
Poland Poland uses the EU definition of 'Ultra-rare being <1 in 50000 people’' § §' EU
El definition
o ~

abv|1e g

ultra-rare diseases (affecting <20/million persons)"

the prevalence can be much lower, leading to the concept of the ,ultra-orphan diseaige, for diseases
with an estimated prevalence of <I in 50,000 people "

Ultra-rare, affecting less than 1 person per 50,000 inhabitants."

S BhooNah N2 0N b 0 &
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o R el
= 9
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o <o
< O

o
2 B
5 3
B
Q N

N

Country, it o Adopted /

Continent articles; (URD) definition Date

frequency developed

(%)
F =3 [=]
(: ultra-orphan (prevalence: <1:50,000) «i:i i
8 NICE Highly E g
) ]S,gfﬁllfgllzed The NICE Highly Specialised Technology Programme (HSTP) and the SMC crg)%]aer ultra-orphan
0 £y to be <1 in 50,000 and meeting other specialised criteria. " = 93
1 Programme (HSTP) YIS
N and the SMC 529
2 a3 o
13 s3o
14 o2
o . . c
15 Supplementary Table S6: UODs definitions based on continents 523>
10 255
1 7 c

Country, # of articles;

Continent (UOD) definition

frequency (€]

£ - =

22 Ultra-Orphan Drug define as drug for diseases with a prevalence of 0.18/10 000 or Ess g
j—j NICE: applled it to drugs with indications for conditions with a prevalence of less %han.g per 50,000
24 persons" 5 3
25 Indications approved for use in diseases with a prevalence of less than 1000 pa‘uen‘éCJ (i.ez ultra-orphan
%6 drugs) 2
27 Definitions of orphan (prevalence <5:10,000) and ultra-orphan drug (prevalence <1¢L,i50 (30) were
28 consistent in most countries. 3 \
29 Scotland The Scottish new definition of ultra-orphan medicines that can treat very rare conditions affecti@ fev@r than 1 in
30 government 50,000 people—approximately 100 people or fewer in Scotland = G
] o S
31 England HST for ultra-orphan indications Euro113,900-341,700/QALY in England = 2
32 o
] o N
33 WHO WHO recommends a WTP of <3 times GDP per capita/QALY e Q
A ®
) N b Effective
35 New definition for ultra-orphan drugs: ,medicines that are used to treat a condition w1th'%t prevalence of 1 from
36 Scotland in 50,000 or less or around 100 people in Scotland, which will mostly be used to facﬂlta.g early access October
37 programs and reimbursement processes o 2018
38 No official definition of ,ultra-orphan disorders, has yet been adopted globally. Rather, ¢ m
39 NICE this informal subcategory was introduced by the National Institute for Health and Care Ecellence

n (formerly, the Institute for Health and Clinical Excellence, and the Institute for Clinical Excellence;

< Q
41 %‘
42 =
43 -rgb
44 o
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(UOD) definition

NICE), who applied it to drugs with indications for conditions with a prevalence of3ess fyan 1 per 50,000
persons" e o
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NICE

Currently, no official definition of “ultra-orphan disorders” has been adopted globaf]yEis informal
subcategory was introduced by the National Institute for Health and Care Excellen ﬂ\IEE), which

applied it to drugs with indications for conditions with a prevalence of less than 1 per84000 persons.
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Supplementary Table S7: Qualitative and Quantitative descriptors and themes

RDs Qualitative and Quantitative descriptors and themes

Themes Qualitative Descriptors

Qualitative Descriptors

Medically, & Medicine)
12. Drugs
13. Heterogeneous Group
14. Unknown Etiology

Disease
nature

1. Disease o 17. Rare

2. Condition B 18. Disable

3. Disorder = 19. Life-Limiting condition
4. Pathologies N 0. Life-th .

5 Status 5 2 . Life-threatening

6. Severe g S 21. Substantial cause for early
7. Chronic % death

8. Serious 2 22. Long-Term Treatment
9. Intractable R 23. Debilitating

10. High Complexity

11. Medic* (medical, Medicinal, 24. Considerable reduction in

an individual's quality of
life

affecting the

15. Genetic pt.’s Society

Etiology
16. Hereditary

Quantitative Descriptors

25.

Considerable reduction in
socio-economic potential

. Prevalence

26.

Unmet medical needs

Low Prevalence

Small number of patients

2. Absolute # of patients 27.
3. Incidence 28.
4. Incidence rate 29.

Low Occurrence

Frequenc Population 30. Rarely afflict the
’ d y characteristics population
Measures 31. Population
. Number of case references
32. People
33. Inhabitant* (s)

. Threshold

34.

Treat* (Treatment)

. Range
9. Percentage
10. Estimated measure

Indication

35.

Prevent* (Prevention)

ODs Qualitative and Quantitative descriptors and themes

Themes Qualitative Descriptors Themes

1. Medical Product

Qualitative Descriptors
21. No alternative treatment

2. Agent

22. Treatment Price

3. Biological Products

23. Lack profit
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4. Product

5. Pharmaceutical Product

6. Active Ingredients not
developed, imported, or
registered

7. Drug

8. Rare Diseases

9. Life-Threatening Condition

10. Debilitating Disease

11. Disease with a limited
number of specialist
treatment centers

12. Serious Condition

13. Rare medical condition

14. Interactable diseases

15. Unmet medical needs

16. Common disease where
the sponsor cannot make
any profit

Disease nature affecting the pt.’s
Society

17. Low prevalence

BMJ Open

24. Lack of drug development

25. Little interest

26. No/limited available
therapy

27. Attractive for commercial
development

28. Clinical added value

29. Improve safety or efficacy

30. Product will be of
significant benefit

0 2
S 5
on o
g g
~
e E

31. New drug is significantly
better than drugs currently
marketed

g
)
=
&
3
Q
=)
()
aa)

32. Indications

33. Diagnosis

34. Treatment

Indication 35. Prevention

36. Prophylaxis

37. Rehabilitation

B 18, Small number of patients

@EIEERI 19, Population

20. People
Quantitative Descriptors
1. Prevalence

Cost-effectiveness threshold

Annual budget impact for a particular indication

Number of cases reference

el Pl e 10

Measures

capita/ QALY

Willingness to pay (WTP) of <3 times gross domestic product (GDP) per

URDs Qualitative and Quantitative descriptors and themes

Theme Qualitative

1. Disease

NGRS 2. Chronic

Very small patient

Population

Population People

Characteristics
Persons

Inhabitants

Quantitative
1. Prevalence

2. Incidence

3. Incidence rate

Measurements

4. Estimated measure
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UODs Qualitative and Quantitative descriptors and themes

Theme

Measurements

Supplementary Table S8: Qualitative criteria frequently used for RDs, ODs, URDs, and ODs

in the definition.

Qualitative Theme
1.Very rare conditions
2.Medicines Indication
3.Drug
4.Disease
5.Condition
Quantitative
1.Prevalence

Population

Qualitative
. Indications

. Treat

. Approved for use

Patients

Persons

Characteristics

w09 = | o=

People

capita/QALY.

2. Willingness to pay (WTP) of <3 times gross domestic product (GDP) per

Qualitative Descriptor

Disease

148 13 60

Condition

Disorder

Pathologies

Status

Sever*

Chronic

Serious

Al B P Rl Rl Il Bl B B

Intractable

. High Complexity

— | —
—| O

. Heterogeneous

—_
[\

. Product

—
98]

. Medic* (medical, Medicinal, Medically, & Medicine)

—_
N

. Agent

—
9]

. Biological Products

—_
N

. Pharmaceutical Product

—_—
a

. Active Ingredient not developed, imported, or registered

—
o]

. Drugs

J—
Nel

. Unknown Etiology

[\
=

. Genetic

[\
—_

. Hereditary

N
[\S

. Rare Diseases

[\
W

. Disab* (Disability & Disabling)

[\
~

. Life -Limiting
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affecting

the definition.

Disease nature
affecting the pt.’s

Benefits from

the pt.

Population
Characteristics

taking the
treatment

Indication

Theme

BMJ Open

Qualitative Descriptor RD URD (0)) UODs
25. Life-threatening 23 - 20 -
26. Substantial cause for early death 1 - 0 -
27. Long-Term Treatment 1 - 0 -
28. Debilitating 21 - 10 -
29. Considerable reduction in an individual's quality of life 1 - 0 -
30. Considerable reduction in socio- economic potential 2 - 0 - 6'9
31. Unmet medical needs 3 - 3 - §
32. Disease with limited number of specialist treatment ) . ) r:g_'
centers g
33. Common disease where the sponsor cannot make any ] . ) 9
profit g
34. Low Prevalence 12 - 2 - =)
35. Low Occurrence 2 - - - ;
36. Rarely afflict the population 1 - - - %
37. Small number of patients 3 - 1 - g—
38. Very small patient Population 1 - - bt
39. Population 20 3 7 - 5
40. People 29 2 8 2 @
41. Inhabitant* (s) 6 2 - - g
42. Clinical added value - 1 - g
43. Improve safety or efficacy - 1 - =
44. Product will be of significant benefit - 2 - %
45. New drug is significantly better than drugs currently ) . ] 5
marketed 2
46. Indications - 4 4 S
47. Diagnosis - 23 - g
48. Treat* (Treatment) 7 - 55 2 5
49. Prevent* (Prevention) 1 - 23 - a
50. Rehabilitation - 1 - >
51. Prophylaxis - 1 - 8
E.
Q
Supplementary Table S9: Quantitative criteria frequency used of RDs, ODs, URDs, and ODs in §
3
®
g
s
Quantitative Descriptor ?—,
Prevalence 51 10 22 6 <.
Absolute # of patients - - - ?
Incidence 1 - -

Measurements

Incidence rate

Frequency

QN =] N~

Sl Il Il Il B e

Number of* (cases reference, patients, people, prevalent
cases, and individuals)
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Threshold

Estimated measure

Range

W] N | W
'

. Percentage

. Cost-effectiveness threshold - -

. Annual budget impact for a particular indication - -

. willingness to pay (WTP) of <3 times gross domestic - -
product (GDP) per capita/QALY

— =] o
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Global Insight into Rare Disease and Orphan Drug Definitions: A Systematic

Literature Review

Ghada Mohammed Abozaid'->*, Katie Kerr!, Hiba Alomary3 Hussain Abdulrahman Al-

Omar*>%, Amy Jayne McKnight!

*Corresponding author: gabozaid01@Qub.ac.uk.

Abstract:

Objectives This study sheds light on the available global definitions, classifications and criteria
used for rare diseases (RDs), ultrarare diseases (URDs), orphan drugs (ODs), and ultra-orphan

drugs (UODs), and provides insights into the rationale behind these definitions.

Design A systematic literature review was conducted to identify existing definitions and the

criteria used to define RDs, ODs, and their subtypes.

Data Sources: Searches were performed in the PubMed/Medline, EMBASE, Scopus, and Web of
Science (Science and Social Sciences Citation Index) databases covering articles published from

1985 to 2021.

Eligibility Criteria for selecting studies: English-language studies on the general human
population were included if they provided definitions or criteria for RDs, ODs, and /or their

subtypes without restrictions on publication year, country, or jurisdiction.

Data extraction and synthesis Two independent reviewers conducted the search, screening, and

data extraction. Narrative synthesis, content analysis, and descriptive analyses were conducted to
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20  extract and categorize definitions and criteria from these sources. Study quality was assessed using

21  the Joanna Briggs Institute (JBI) critical appraisal tools.

22 Results Online searches identified 2,712 published articles. Only 93 articles met the inclusion

oNOYTULT D WN =

10 23 criteria, with 209 distinct definitions extracted. Specifically, 93 of these articles pertained to 119
12 24 RDs, 11 URDs, 67 ODs, and 12 UODs.These definitions varied in their reliance on prevalence-

14 25  based and other contextual criteria.

18 26  Conclusion Prevalence-based criteria alone pose challenges, as disease frequencies differ by
20 27  country. Establishing country-specific definitions can enhance understanding, support intercountry
22 28  evaluations, improve healthcare efficiency and access to ODs, and strengthen equity and equality
25 29  in healthcare. Such efforts would also promote research and development and support better

27 30 outcomes for patients with complex and rare conditions.
30 31 PROSPERO registration number CRD42021252701.

34 32  Keywords: rare disease, ultra-rare, orphan drug, ultra-orphan drugs, qualitative, quantitative,
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36 33  healthcare, criteria.

40 34 Strengths and limitations

35 = This systematic literature review, based on PROSPERO International Prospective Register
46 36 of Systematic Reviews (CRD42021252701) and PRISMA-P, explores criteria for

48 37 determining RDs and ODs without publication design, year, or regional restrictions.

N
O
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>0 38 = Unlike other reviews, this study explored different criteria for defining RDs and ODs

53 39 issued by different agencies and entities to fulfil their mandates in relation to RDs and ODs.
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= The searched articles showed inconsistent terminology, and despite seeking library
specialist feedback, some relevant studies might have been missed.

= The results might be subject to biases in publication selection, language, and database.
Background

Rare diseases (RDs) represent a major public health concern requiring more effective interventions
to alleviate the burden on patients, carers, health, and social care systems. RDs, sometimes known
as ‘orphan diseases’(l:?) and affect a minority of people, are typically medical conditions that are
individually identified with low prevalence within a particular population ). Globally, RDs affect
more than 450 million individuals 4, the majority of whom are disproportionately disadvantaged
and lack effective treatment. No multipurpose and universally agreed upon definition of an RD ©
exists, making optimal care difficult; definitions implemented internationally each depend on the
context and perspectives of various stakeholders, some of which employ qualitative and/or

quantitative criteria.(®

The qualitative criteria used to define RDs are primarily subjective and include terms such as “life-
threatening”, “alternative treatment options”, “severity of disease”, and “neglected”. Some of these
criteria have major emotional impacts, such as on the severity of the illness, its potential fatality,
heritability, or the lack of effective therapies (7. On the other hand, quantitative criteria to define
RDs are objective and measurable in nature and include disease incidence ® and prevalence ),
which are key indicators for understanding the frequency of disease occurrence within a
population. Certain diseases can be labelled rare in one nation but not in another owing to
population genetic variations, environmental or societal influences, or disparities in survival rates

across different regions (19, A lack of sufficient data on which diseases are categorised as rare

creates an obstacle in understanding these conditions and proportions and disease coding; ensuring
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1 . . . . . .

5 63  accurate diagnoses; and encouraging pharmaceutical companies (') to invest in the research and
3

4 64  development of medications for these diseases and manufacture orphan drugs (ODs), which,
5

6 65  consequently, constitute a considerable challenge in making treatments available and accessible.
7

8

10 66  Overall, effective therapies are available for fewer than 5% of individuals diagnosed with RDs.

12 67 The definition of RD is used to determine the eligibility of a medication for a regulatory
14 68  designation as an OD. This is a status granted to pharmaceutical products that are developed to
69 treat RDs and incentivized by governments and regulatory bodies to encourage product
19 70  development and production. For instance, pricing preferences, market exclusivity, financial
21 71  incentives, protocol assistance, grants and research funding, and extended patent protection are

72  different forms of incentives offered to industry.

27 73 OD definitions extend across international borders and are frequently linked to RD definitions that

§9 74  are based on epidemiological data for the target disease and economic data for the drug market .
0
g; 75 Some countries set priorities for RD expenditures and resource allocation to address OD
33

34 76  accessibility and help policymakers enhance the efficiency and delivery of ODs [, Adopting a
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36 77  universal definition can be challenging due to regional variations in terms of demographic,
38 78  economic, survival, and sociocultural factors (!2), For example, in Saudi Arabia (SA), there is no
41 79  multipurpose national definition for RD or OD, which could impact diagnoses, treatment
43 80 strategies, and resource allocation, highlighting the need for a localized and country-specific
45 81  definition. Approximately 80% of RDs have a genetic cause, which increases the risk of inherited

48 82  autosomal conditions in offspring from consanguineous marriages 3; in SA, 70% of total
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50 83  marriages are consanguineous, which may increase the prevalence of some genetic diseases (14).

>3 84  There are considerable challenges associated with the context and practical use of RDs, ODs, and

56 85  subtype definitions employed by various stakeholders. One significant challenge is the

4
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inconsistency in definitions across regions and regulatory agencies. For example, the EU and the
US use different prevalence thresholds to define RDs, complicating regulatory frameworks and
market access for ODs. This variation also affects clinical trials and research, as the lack of
harmonized definitions can hinder data comparability and international collaboration. Moreover,
pharmaceutical companies face additional regulatory and pricing barriers due to these differences,
which can delay drug approval and patient access. From a patient care perspective, disparities in
definitions may lead to inequities in diagnosis, treatment, and access to therapies. OD treatments
may not be available to patients in other regions with the same condition, fragmenting advocacy
efforts. Finally, economic and ethical considerations, such as cost-effectiveness criteria and the
financial burden on healthcare systems, further complicate the practical use of the RD and OD
definitions, highlighting the need for harmonization to ensure equitable and efficient healthcare

delivery globally for RD patients.

This systematic literature review (SLR) delves into the diverse definitions and criteria used by
countries to define RDs, ODs, and their subtypes, providing deeper insight into different factors,

encouraging the establishment of robust criteria, and supporting policy deliberations.
Methods

Systematic literature review protocol

The protocol for this SLR (! was registered with the PROSPERO International Prospective
Register of Systematic Reviews (CRD42021252701) and follows the PRISMA-P (1516 gyidelines.
The PROSPERO template ensures transparency and accountability for SLRs, while the PRISMA-
P provides a flowchart for the identification, screening, eligibility, and inclusion phases of the

review process.
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108  Search strategy

109 The PubMed/Medline, EMBASE, Scopus, and Web of Science (Science and Social Sciences

110  Citation Index) databases were queried to answer the research question “What are the criteria for

oNOYTULT D WN =

10 111  defining RDs, URDs, ODs, and UODs globally?” as in (Supplementary Table 1). The search
12 112  strategies and terms used were identified based on specific inclusion and exclusion criteria. The
14113  inclusion criteria included rare disease patients receiving treatment with an OD. The publication
114  year, country, and jurisdiction were not restricted. Studies that were published in English and
19 115 provided data for the general human population were included. The exclusion criteria included
21 116  rare cancers, infectious diseases, poisonings (D, studies focused on specific RDs or ODs, non-
117  English language studies and nonhuman studies. The identified articles subsequently underwent
26 118  both forward and reverse citation screening. The initial search was conducted in 2021, and two
28 119  updates were performed: one on 31st December 2022, and the second on 31st December 2023. We

30 120  carried out these updates to incorporate the latest and pertinent studies.
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Study selection and data extraction

After searching the different databases, studies were selected, and duplicates were removed. To
determine the initial eligibility of the studies based on the inclusion and exclusion criteria D, two
rounds of abstract and title screening were performed by two reviewers (GMA and KK)
independently. A third reviewer (AM) arbitrated any disputes between GMA and KK, and all
decisions were recorded in a Microsoft Excel® spreadsheet. Likewise, for full-text screening, if
there were instances of missing or unreported data or if further details were necessary, GMA
reached out to the study author(s) to request missing data. The timeframe for a response before

excluding the article due to insufficient information was set at 3 weeks.

The extracted data encompassed various elements, including author names, publication
information, journal title, study design, organization, country, quality assessment, and reference
definitions of RDs and ODs. Additionally, these data encompassed qualitative and/or quantitative
criteria used to define RDs, ODs, and their subtypes. The qualitative criteria considered disease
features, intended drug use, patient group, therapeutic impact, and regulatory support, offering a
comprehensive view beyond numerical values. The quantitative criteria considered numerical
thresholds pivotal for regulation, science, and policies, providing precise metrics based on disease
prevalence and target demographics. Moreover, the extracted data involved the underlying
reasoning for each definition, the status of the definition, and whether the RD and OD definitions
were considered by reviewers independently using the Covidence® platform, a web-based platform

for conducting SLRs (7-18),

Quality assessment

7
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1

2

i 142 The study quality was assessed by GA and KK using the Joanna Briggs Institute (JBI) critical
5 . . . .

6 143  appraisal tools (1-29) to evaluate the trustworthiness, relevance, and outcomes of published studies
7

8 144  conducted independently using a Microsoft Excel® spreadsheet.

9

10

11 .

1> 145 Data analysis

13

14

15 146 A narrative synthesis summarizing the data from the included studies was performed. The
147  preliminary synthesis involved content analysis of the qualitative data, with coding employed to
20 148  explore themes. Descriptive statistics were performed and included frequencies and percentages
22 149  to report and summarize the quantitative criteria from the included studies. This process was
150 intended to illustrate the key themes and numerical information presented in these definitions by
57 151  using two independent coders (GMA and HiA) with different backgrounds; conflicts were resolved
29 152  through collaborative discussion. The analyses aimed to identify key elements defining RDs,

31 153  URDs, ODs, and UODs qualitatively and quantitatively.
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35 154 Findings

39 155 PRISMA and quality assessment

42 156  The initial search yielded 2,712 studies identified from different databases. The published articles
157  spanned from 1985 to 2021. A total of 2019 articles were duplicates and were removed; for

47 158  example, title and abstract screening excluded 466 studies, and 235 studies were recorded as not
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49 159 relevant to the SLR research questions due to a lack of abstracts (n=27) or were not in English
>1 160  (n=3); instead, they focused on nonhuman (n=2), cancer related RDs (n=19), specific RDs
54 161 (n=173), or infections (n=5) or poisonings (n=227) (Supplementary Table 2). The final review

56 162 included 93 studies whose full texts were retrieved (Figure 1)
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A total of 93 articles met the inclusion criteria, and 209 distinct definitions were extracted.
Specifically, 93 of these articles mentioned RDs, 11 URDs, 67 ODs, and 12 UODs. Fifty-one
studies were considered in the final quality assessment. A full list of included studies is provided
in (Supplementary Table 3). Likewise, the critical appraisal results for systematic reviews and
research syntheses, economic evaluations, text opinion studies, analytical cross-sectional studies,
qualitative research, prevalence studies, and cohort studies were outlined and provided in

(Supplementary Table 4).
Geographical overview of the definitions

A total of 209 definitions were identified in the 93 included articles; these were for RDs (n=119,

56.93%); URDS (n=11, 5.26%); ODs (n=67, 32.06%); and UODs (n=12, 5.75%) (Figure 2).

RD and OD definitions were often linked. Nonetheless, the most frequent definition employed for
RDs, and ODs was the European Union (EU) definition, accounting for approximately 40% and
24%, respectively, of the cases. EU nations employ both qualitative and quantitative criteria to
define RDs as “diseases that are life-threatening or chronically debilitating illnesses with
extremely low prevalence (less than 5 per 10,000)” ?1-22)_ Similarly, the United States of America
(USA) Food and Drug Administration (FDA) defines RDs as “any ailment or condition that
impacts fewer than 200,000 individuals in the USA or that affects over 200,000 people in the USA,
with no foreseeable likelihood of recuperating the expenses associated with developing and
providing a drug for such a disease or condition through sales of the drug in the USA” ?3-2%, An
OD in the EU is typically defined as “a pharmaceutical product for diagnosing, preventing, or

treating a rare disease” *),
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1

2

i 184  The geographical analysis presented in this SLR examined the global distribution of RD
5

6 185  (Supplementary Table 5), OD (Supplementary Table 6), URD (Supplementary Table 7), and
7

8 186 UOD (Supplementary Table 8) criteria used to define them across different geographic regions.
9

10

1; 187  Rare disease definitions

13

14

15 188 In Europe, 48 studies discussed RD definitions. Specifically, the EU (36), the United Kingdom
17189 (UK) (3), Germany (1), Latvia (1), the Netherlands (1), Poland (2), Romania (1), France (2), and
190  Ukraine (1) had studies that defined RDs as diseases with a prevalence of 5 or fewer cases per
22 191 10,000 individuals. The UK defines RDs based on a prevalence threshold of fewer than 1 in 2,000
24 192 people. In Eastern Europe and Northern Asia, Russia had one article; in Southeast Europe,
26 193 Southwestern Europe and Asia, Turkey had an article discussing RD definitions, both showcasing

29 194  differences in prevalence thresholds compared to the EU definition.

32 195 In North America, 28 studies were identified, 24 from the USA and 2 from Canada. The USA

196  defines RDs based on a prevalence of less than 200,000 individuals living with an RD. In addition,
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37 197  the Rare Disease Act (RDA) defines RDs based on qualitative criteria indicating that it occurs so
39 198 infrequently in the USA that there is no reasonable expectation for the cost of developing and
41199  making a drug available in the USA for such a disease or condition to be recuperated from its sales.
44 200 However, the Canadian Organization for Rare Disorders (CORD) suggested that 1 in 12
46 201 Canadians, approximately 2.8 million individuals, might be living with an RD. South America

48 202  contributed 2 studies—one from Chile and one from Peru—where RDs were defined by disease
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203  severity, categorizing them as “life-threatening” and “severely or chronically debilitating”

53 204  (Supplementary Table 5).
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Oceania had differing prevalence thresholds according to RD definitions: Australia (10) and New
Zealand (1) used a disease prevalence of 1.1 per 10,000 individuals. Australia has established a
prevalence rate of 1.16 per 100,000 individuals for an RD. The prevalence threshold for orphan
disease designation is 0.9 in 10,000 individuals. The estimated incidence rate is 1 in 10,000

individuals in Australia.

Asian countries (Japan, Taiwan, China, South Korea, Singapore, India, Armenia, and the
Philippines) each defined RDs based on varying criteria such as prevalence rates, genetic disorders,

disease severity, and incidence thresholds (Supplementary Table 5).

In Africa, Egypt and Kenya were the only countries to mention and discuss RD definitions based

on specific conditions and disease severity.

The majority of the definitions extracted were from Europe [EU (43%), the UK (22%), France
(6%), Poland (5%), Spain (5%), Belgium (4%), Germany (3%), the Netherlands (3%), England
(3%), Scotland (3%), Lativa (2%), Italy (2%), and Sweden (2%)], followed by North America [US
(35%) and Canada (2%)] and Asia and Oceania [Japan (15%), Australia (12%), Taiwan (9%),
India (6%), South Korea (4%), New Zealand (2%) and Singapore (2%)]. Global perspectives on
RD definitions from the World Health Organization (WHO) and Orphanet revealed further
variations in prevalence thresholds and disease severity criteria (Figure 3). A summary of RDs

definitions is provided based on the country provided in Table 1

1
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o
3 B
5 7
SN
Q N
> b

Orphan D -
rphan ‘rug Defines RD according to prevalence: ‘‘rare disease’ means any disease or*corg;htlon that affects less 1993
Regulation than 200000 persons in the USA’. om3
RDA P 825 2002
Defined RDs based on qualitative descriptors as follows: ‘the term ‘rare %@age or condition’
24 ODA means any disease or condition which occurs so infrequently in the USA &%t'&ﬂlere is no reasonable 1983
US (25) (26%) expectation that the cost of developing and making available in the USA q &r@ for such disease or
° condition will be recovered from sales in the USA of such drug’. Q ch§
Define RD as ‘any disease or condition that affects less than 200000 peo@ezlgthe USA or affects
FDA >200000 in the USA and for which there is no reasonable expectation th@-ﬁﬁ&:ost of developing
and making available in the USA a drug for such disease or condition wif %Recovered from sales
in the USA of such drug’ g e
=
Canada 2 CORD Rare disease as one that afflicts less than 1 person in 200 000. e- 2
(3) (2%) Estimated that 1 in 12 Canadians, or about 2.8 million individuals, may bg living with a rare disease
the Rare Disease Defined RD based on prevalence, as a condition affecting fewer than 1 111520@ people. (i.e., a 001
, Framework prevalence of 5 or less per 10,000) a 2
UK (3) o Some countries use additional definitions in situations where a condition & m n@t officially defined as
(2%)
NHS rare. classifies all conditions that require specialized medical care as rareﬂf tgey occur in <500
citizens yearly g-)' g
Rare diseases, including those of genetic origin, are life-threatening or clyongeally debilitating
O,
diseases which are of such low prevalence (less than 5 per 10,000persons§n the European Union)
N
that special combined efforts are needed to address them so as to prevegt S},gniﬁcant morbidity
or perinatal or early mortality or a considerable reduction in an 1nd1v1du§ ] cmahty of life or socio-
EU (36) 35 economic potential. =
389 E a
(38%) urf)pc?an Defines rare diseases as ,life-threatening or chronically debilitating diseases which are of such low
Commission on revalence that special combined efforts are needed to address them 5
Public Health | P ‘ ®
Orphan Drug . ) . . . S
. A disease or disorder that affects fewer than 5 in 10,000 citizens is the definitéon for rare 141/2000
Regulation o
Ei
Qo
c
(0]
: . 1% . . o 2
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EMA prevalence of rare disease < 5/10 000 c N
2 B
France (2) (2%) Affect fewer than 1 in 2000 (i.e., a prevalence of 5 or less per 10,000) “gh é
Japan diseases with a prevalence of 4.0/10,000 § m §
. . (27 )
13 <50,000 patients in Japan =03
—t
Japan (13) (14%) Intractable diseases, is a Japan-specific conception of diseases with (i) ur&go@n etiology (ii) no
° effective treatment, (iii) rare status (iv) necessity of long-term treatment &?D o
o=
The incidence rate is estimated to be <2.5 cases in 10,000 for Japan 02
Taiwan Foundati . . . . . -
anvan 01'1n 1M Diseases affecting < 1 in 10,000 that are officially recognized are eligibl&S8r@nedical coverage. 2000
for Rare Disorders 2o 2
Taiwan 7 Physically and g»;; =
(7) (8%) | Mentally Disabled . N o 333
Citizens Protection RD is one type of disability EXLE 2001
Q- 7T
Act > =
the Chinese Soci . : . = 3
. 5 © 1n'e 5 0<.:1e-ty Genetic disorders affect with less than one over 50,000 of the incidences $a I\gwborn babies.
China (5) (5%) of Genetic Medicine ER
° Incidence of the disease in adults or neonates is less than 1 in 500,000 ari@ 1 i& 10,000, respectively.
S—
South 5 Prevalence thresholds have been set at less than 1 per 20,000 a2 &
0 =
Korel; @) (5%) Prevalence threshold: <4.0 in 10,000 % 3
’ < 20,000 people in Korea (i.e., <4 per 10,000 population) ® S
Rare disease affects at most 6.5 out of every 10,000 individuals. @ §
WHO (5) 5 Frequency of 6.5-10/ 10,000 inhabitants g _2
(5%) Incidence ranges approximately from 0.65-1% in the whole population. § &
Rare disease as affecting 65/100 000~100/100 000 persons. 3 '“v1
Orphanet, 1 (1%) Disease inventory, it is evident that the majority of RDs are of genetic etlolo%r and a smaller
(D ° percentage is autoimmune or infectious disorders, in addition to some rare caficers."

224 The Rare Diseases Act (RDA; the Orphan Drug Act (ODA; the Food and Drug Administration (FDA); The Canadian Organization of Rare Dzse&&es (CORD); National Health

225 Service (NHS).
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1

2

3

: 226  Ultrarare disease definitions

6

7

8 227  The definitions of URDs primarily originated from the European continent, encompassing the UK,
9

10 228  Poland, and North America, and including, e.g., Alberta and Ontario; URDs typically affect <1 in 50,000
229  or fewer individuals within a population. Additional criteria for classifying URDs varied by region and
15 230 authority. The Advisory Group for National Specialized Services stipulates that in England, the
17 231  prevalence should be less than 500 individuals affected (~2500/100,000 of the population). The National
232 Institute for Health and Care Excellence (NICE) further narrows this definition, classifying URDs as
22 233 those with a prevalence of <1:50,000 people. Ontario employs a criterion of fewer than 1 in 150,000
24 234  live births or new diagnoses per year, while the definition in Poland aligns with the EU definition,
26 735 designating URDs as affecting fewer than 1 in 50,000 people. URDs may also be termed "singular cases"
29 236  or "individual cases," given their exceptionally low prevalence (Supplementary Table 7). Based on

31 237  the country asummary of URDs definitions is provided in Table 2
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Ultra-orphan diseases, the term refers to chronic diseases with a prevalence of 1 in 50,009 84&he population (Hugheset al.,
UK 2005) 288
Ultra-orphan diseases affect a very small patient population, defined by the National Instgtéegor Health and Care Excellence
NICE ) . 3
(NICE) as those diseases with a prevalence of < 1: 50,000 Dws
Advisory Group 222
on National o8 §
England Specialized The qualifier required by AGNSS was less than 500 persons affected in England (i.e., ~1§3$1é®0,000 of the English population)
Services ERE
==y
(AGNSS). 2.5
Ontario An incidence rate of fewer than 1 in 150,000 live births or new diagnoses per year in Ontarios
a——
ngland "Ultra-orphan conditions are defined as diseases affecting <1000 people in England and Wale&s by the National Institute for
and NICE :
Wales Health and Care Excellence (NICE)"
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240  Orphan drug definitions

241  Nineteen studies described OD definitions within Europe, with one from Italy and another from

oNOYTULT D WN =

9 242  Germany both adopting the European Medicines Agency (EMA) definition, indicating that a drug
T 243 can be defined as an OD if it is intended for the diagnosis, prevention, or treatment of life-
14 244  threatening or chronically serious debilitating conditions affecting no more than 5 in 10,000
16 245  individuals. Similarly, one study from Italy followed the Italian Medicines Agency (AIFA) criteria,
18 246  focusing on three aspects: unmet medical needs, clinical added value, and quality of evidence.
51 247  Moreover, 1 study from Germany suggested that specific health technology assessment (HTA)
23 248  criteria be used for the definition of ODs; these criteria are associated with higher p values when
25 249  sample sizes are limited, when surrogate endpoints are utilized, when therapeutic benefit is added,

250 and when the annual budget impact for a given indication is less than €50 million.

31 251  In North America, there were nine studies, all of which aligned with the USA FDA regulations,

33 252  indicating that an OD represents a condition affecting fewer than 200,000 persons in the USA or
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253  meets the cost recovery provisions.

39 254  In Asia, six studies described ODs, one from Singapore, one from Vietnam, and two from China,
41 255  all of which contributed to the body of evidence on orphan drugs. It was also reported in two
44 256  studies that the OD Centre in Korea provides medications for diseases affecting fewer than 1 in
46 257 20,000 individuals. These encompass illnesses lacking adequate treatments or drugs or drugs that

48 258  notably enhance safety or efficacy compared to existing alternatives. In contrast, in China, ODs

N
O
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259 are characterized by their availability as pharmaceutical products or active ingredients that are not
53 260 developed, imported, or registered due to low commercial returns and unfavourable marketing

55 261  conditions. These drugs are designated for diseases affecting fewer than 1 in 10,000 individuals.
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Similarly, ODs in Vietnam are described by their availability as pharmaceutical products or active
ingredients not developed, imported, or registered due to low commercial returns and unfavourable
marketing conditions (Supplementary Table 6). A summary of ODs definitions is provided

based on the country in Table 3
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266

EU/UK
(22)

19
(20%)

Table 3: A summary of ODs definitions is provided based on the country.

EMA

BMJ Open

B11Adoo Aq pa1o
Z0z-uadolwg/9g

If the drug is intended for the diagnosis, prevention, or treatment of a life-threaening or chronically
and seriously debilitating condition affecting not more than 5 in 10 000 E@pe@ple or that it is

unlikely that marketing the drug in the EU would generate sufficient benef $o§ the affected people
and for the drug manufacturer to justify the investment

E|9.I
z /U

NICE

The current NICE appraisal system means orphan drugs that do not meet }@ §r1teria go through the
standard technology appraisal (TA) process, with a cost-effectiveness threﬁlg‘ldjofiESO k/QALY,
or—£50 k/QALY when end-of-life criteria are met 8w

><c3

EURORDIS

Drugs used in the treatment of rare diseases address significant unmet Iﬁeﬁlgal needs and are
referred to as orphan drugs because, the pharmaceutical industry has ht%ezlgterest under normal
market conditions in developing and marketing drugs intended for onh}’fmosmall number of

=m
patients suffering from very rare condition. Sm=

(2011c)

The Orphan
Medicinal Product
Regulation

Defines OMPs as products for diagnosis, prevention, or treatment of life—tﬁea@ning Or Very serious
conditions that affect no more than 5 in 10,000 people in the European Un®n &

dofw

The Netherlands

‘Bidren

Defines orphan drug, as either having an official EU orphan designation ogif iBtargets a disease with
a prevalence of <1 in 150,000 and shows a clinically proven therapeutic begpeﬁg and no other

registered medicine exists CL 2

Poland

There is no specific formal threshold for orphan designations, there is onlya gé&heral cost-
effectiveness threshold that equals 3 x GDP per capita for [CUR/QALY (fét CSJA) or ICER/LYG
(for CEA), which in 2014 is approximately € 26 800. 0 g

US (9)

(9%)

FDA

The defines an OD as ‘one intended for the treatment, prevention or diagn@is of a rare disease or
condition, which is one that affects less than 200, 000 persons in the USA &WIBch equates to
approximately 6 cases per 10,000 population) ‘or meets cost recovery prowswgh of the act’

Orphan Drug Act
(ODA)

Orphan drug on the basis of unprofitability: one intended for the diagnosis, tre%-‘ément, or prevention
of a rare disease or condition in the United States, such that there was no reasogable expectation that
the costs of developing the drug would be recovered from its sales in the Uniteﬂ States. This
definition was amended in 1984 to provide, in addition, a prevalence thresholdcof 200,000 persons
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affected by the disease. condition of interest in the United States as a surrogategor the lack of
profitability." c

I\)
o

Orphan product, as one that is intended to treat a rare disease or condition hataffects fewer than
200,000 people in the United States OR as a product which will not be proﬁta‘tﬁ?e within seven years

of approval by the FDA & m %
o W =]
the Orphan D . - : . : 228
© Viplan THug Supplies medicines for diseases affecting fewer than 1 in 20,000. 3 o<
Centre B 5N
the Korea Minist S 3o
Korea (2) | 2 (2%) of‘ Fo(;rgim dlg:ury Drugs used for a disease with 20,000 or fewer patients (population with th& <ﬁsgase) and diseases for
Safe formulatef which adequate treatments or drugs have not yet been developed, or drugs ﬂl@t%lgmﬁcantly improve
v safety or efficacy compared to existing alternatives, are designated as OD & g; o
ODs 28
jom N -
Orphan drugs are defined by their availability as pharmaceutical products ¢r acfive ingredients not
China (2) | 2 (2%) developed, imported, or registered owing to low commercial returns and ugt%_l;@ able marketing

conditions.
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Ultra-orphan drug definitions

One study from the UK defined UODs as drugs for diseases with an extremely low prevalence, often less

than 0.18 per 10,000 individuals. Three studies introduced the NICE definition for “ultra-orphan” drugs as

id

those targeting conditions with less than 1 case per 50,000 persons. These drugs are typically grante&

Aerpoa1o

approval for the treatment of diseases that affect fewer than 1,000 patients, underscoring their exceptiona

rarity. In England, the Highly Specialised Technologies (HST) Programme has implemented cos

uf*ybukdoo

effectiveness thresholds for UODs, while the WHO provides specific recommendations for cost threshold

Scotland has introduced a distinct definition that places emphasis on conditions affecting fewer than 1 i

6u1”-‘pn|:)

90}

50,000 individuals. Furthermore, Scotland has also redefined its criteria for UODs to facilitate early acces

programs and streamline reimbursement processes, with a particular focus on conditions impactin

am|§9 sasn

approximately 100 individuals. Table 4 provide a summary of UODs definitions based on the countr
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279  Table 4: A summary of UODs definitions is provided based on the country.
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UK NICE Drugs with indications for conditions with a prevalence of less than 1 per 50,000 persons" l§' S
Scotland The Scottish new definition of ultra-orphan medicines that can treat very rare conditions affecting fewer than 1 in 50,000 pgppldi-approximately 100
government people or fewer in Scotland
England HST for ultra-orphan indications Euro113,900-341,700/QALY in England o
WHO WHO recommends a WTP of <3 times GDP per capita/QALY E_
Scotland New definition for ultra-orphan drugs: ,medicines that are used to treat a condition with a prevalence of 1 in @ r less or around 100 Effective from
people in Scotland, which will mostly be used to facilitate early access programs and reimbursement processes 3 October 2018
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281  Qualitative criteria

282  The review identified 35 qualitative criteria for RDs, 37 for ODs, 7 for URDs, and 11 for UODs. The

oNOYTULT D WN =

9 283  identified qualitative criteria were categorized into 7 themes related to RDs, URDs, ODs, and UODs:
T 284 nature, aetiology, disease nature affecting the patients, disease nature affecting the patient’s society,
14 285  population characteristics, benefits from taking the treatment, and indications (Supplementary Table

16 286 9).

287  The most frequent qualitative criteria used in defining RDs and URDs were “disease” 148 times and 13
22 288  times, respectively, and “condition” 30 times and 3 times, respectively. For ODs and UODs, the most
24 289 frequent qualitative criteria were “drugs” 83 times and 8 times, respectively, and “medical products™ 36
26 290  times and 2 times, respectively. In terms of aetiology, the term “genetic” was used 7 times for RDs and
29 291  once for ODs. Interestingly, “hereditary” was exclusively reported for ODs. The qualitative criterion
31 292 “life-threatening” was found 23 times and “debilitating” 21 times for RDs, while for ODs, these

33 293 qualitative criteria appeared 20 and 10 times, respectively. Some qualitative criteria were used to assess
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294  the extent of the impact on society, whether the disease was rare or common. The subtheme “low
38 295 prevalence” appeared 12 times in definitions related to RDs, similarly describing “low-occurrence
40 296  criteria”, “infrequent population affliction”, and a “small number of patients with RDs”. However, no
297  data pertaining to URDs, ODs, or UODs were identified. Notably, the theme "benefits from taking the
45 298  treatment" was found to be associated only with ODs. In the indications theme, the qualitative criteria

47 299  “treatment and prevention” were used repeatedly (55 and 23 for ODs and 7 and 1 for RDs, respectively)
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49 300 (Supplementary Table 10).

53 301  Quantitative criteria
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These quantitative criteria yielded 10 criteria for RDs, five criteria for ODs, four for URDs and three

for UODs (Supplementary Table 9).

In the context of defining RDs, ODs, and their subtypes, quantitative criteria were less common than

29 13

qualitative criteria. The most popular metric was “prevalence”, rather than “incidence”, “incidence

2 ¢

rate”,

e TY EE TS

number of cases”, “threshold”, “estimated measures”, “range”, “percentage”, or “frequency”.
Quantitative criteria such as “cost-effective threshold” and “annual budget impact for a particular
indication”, as well as “willingness-to-pay”, were exclusively recorded for ODs (Supplementary Table

11).
Discussion

This review sheds light on various definitions and criteria used by different countries and stakeholders,
provides deeper insights into different elements, promoting the development of strong criteria, and
facilitates policy dialogue. The present analyses revealed inconsistency in definitions; regional
disparities in RD occurrence range from approximately 5,000 to 8,000 @9); and various terminologies

and criteria used to define RDs, ODs and their subtypes.

Some definitions rely on qualitative criteria, such as disease severity, life-threatening or hereditary
nature, or the presence of alternative treatment options (>27). These subjective criteria lack substantial
evidence and vary based on the specific organization that uses the term. However, the UK ?® adopts
similar criteria to those used by the EMA to define RDs, suggesting a degree of alignment in the RD
classification between Europe and the UK. The European Organisation for Rare Diseases (EURORDIS)

definition has a broader scope because it includes both RDs and neglected diseases within the

2
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322  classification of ODs . This inclusion acknowledges diseases that may be neglected even if they are

323  not strictly rare.

oNOYTULT D WN =

9 324  Additionally, we observe that historical differences in definitions have had tangible consequences on
" 325  healthcare outcomes and drug development priorities over recent decades. For instance, the variation in
14 326  prevalence thresholds between the USA (fewer than 200,000 individuals) and the EU (fewer than 1 in
16 327  2,000) has influenced patient eligibility for support and access to treatments, with different thresholds
18 328  potentially limiting access in regions with more restrictive definitions. These discrepancies have also
51 329  shaped pharmaceutical investment strategies, as varying definitions impact the perceived market size

23 330 and economic feasibility of developing treatments for rare diseases in different regions.

26 331 There has been controversy surrounding the term “orphan” in the context of ODs, reflecting differences
29 332 in interpretations across countries. Initially coined in the early 1960s to describe a class of drugs for
31 333 RDs, the term highlighted the economic disincentives for developing treatments due to limited

33 334 profitability. However, by the 1990s, government incentives made RD drug development more viable
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335 G0 In the UK, the use of the term “orphan” has been criticized, particularly by Rosalind Hurley of the
38 336 European Medicines Agency (EMA), who expressed regret over its usage G%. Despite this criticism,
40 337  Richter (? argues that the term is consistent in referring to technologies for RDs. In Australia, ODs
338 refer to medicines, vaccines or in vivo diagnostic agents used to treat, prevent or diagnose or not
45 339  available to treat, prevent or diagnose another disease V. This provides a broader understanding of the

47 340 term and its application in different regions.
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341  Disease severity is considered a critical criterion in evaluating the impact of ODs on health-related
53 342  outcomes in patients, considering that diseases can substantially affect both health and health-related

55 343  quality of life [*!]. Haendal et al. 3°] recommended that a multitude of overlapping terminologies,
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models, and metadata exist for the identification and classification of RDs. Failure to do so can have
substantial consequences, affecting drug approvals, market entry prices, and reimbursement

recommendations and ultimately impeding patient access to ODs.

Additionally, some definitions depend on quantitative criteria, such as the disease prevalence threshold,
which constitutes the favoured epidemiological element utilized in 58% of RD definitions (7). However,
establishing a prevalence threshold poses challenges due to diverse information sources. This challenge
is exacerbated by the absence of firmly established diagnostic criteria or coding systems necessary to
gather these data *?). As a result, certain diseases could be deemed rare in one country but not in another
owing to genetic population diversity, environmental or societal pressures, and variations in survival

challenges across different regions 10,

One study U2 presented a comprehensive overview of RD definitions worldwide, collating 296
definitions from 1109 organizations across 32 international jurisdictions. The findings indicated the
common use of terms such as "RDs" and "ODs," while descriptive qualifiers such as "life-threatening"
were less prevalent. Moreover, 88% of the investigations specified prevalence thresholds ranging from
5 to 76 cases per 100,000 people, with 66% of jurisdictions adopting thresholds between 40 and 50
cases per 100,000 individuals. The study (! underscored the substantial diversity in defining RDs across
various jurisdictions and organizational structures. This highlights the necessity for standardization,
particularly in objective criteria such as prevalence thresholds, while recommending the avoidance of
subjective qualifiers to achieve a harmonized definition of rare diseases. Despite the widespread use of
terms such as "RDs" and "ODs", the study emphasized the importance of focusing on standardized

metrics to ensure clarity and consistency in identifying RDs globally.
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us]

<
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1 o
; L
i 365 This SLR emphasizes the importance of developing a local definition for each country, regardless of =
(%]

5 L . o : . . » : S
6 366 the criteria applied. Subjective qualifiers can occasionally provide additional context or complexity to g
7 2
8 367  the description of RDs, ODs, and their subtypes. However, relying too heavily on subjective standards 2
9 i
1? 368 may lead to inconsistent results and implementation challenges. For comprehensive definitions of RDs, 2 o
=

o P

12 . " . .. o o . . e 8
13 369 ODs, and their subtypes, it is better to combine qualitative and quantitative criteria, which should be @ 2
3

14 : - < 5
15 370 reviewed and updated periodically. S B
16 g2 %
18 371  Additionally, differences in disease classification across regions can lead to significant disparities in < g
19 a 2
= N

;? 372  patient care, research funding, and access to treatments. For instance, cystic fibrosis 43 is classified as % N
22 | | | A=
23 373  rare in Europe and North America, where it benefits from orphan drug designations, incentivizing S .
2 ama
25 374  pharmaceutical companies to develop treatments. However, in regions where it is less common, the lack g ®53
26 25N
= o

;; 375  of this classification can limit research initiatives and access to specialized care G4. Similarly, sickle %?D O
o 2 |w)

29 . . . . . . o
30 376  cell anemia is considered rare in the US > and UK © but is more common in parts of Africa %), the %g 5
D o O

31 258
32 377 Middle East G9, eastern and southwestern regions of Saudi Arabia %), where healthcare systems are 8% o
33 gg 3
34 378  better equipped to handle it. In contrast, in countries where sickle cell is classified as rare, patients may 2 m 3
35 ERGES
36 . . e (3) D . . e 2
37 379 face limited treatment options and fewer specialists /). These examples highlight how the classification » g
38 . . . N 5 S
39 380 ofadisease as rare in one country and common in another can lead to inconsistencies in care, treatment 2 3
40 @ g
41 381 availability, and research focus, underscoring the importance of harmonizing definitions across regions. ga’ %
42 n O
43 3 32
44 : : . : . 2 S
45 382 Insummary, an exploration of the worldwide definitions of RDs, ODs, and their subtypes provides a - <
46 S 2
47 383  comprehensive understanding of their complex nature. The diversity in criteria among nations and &
o N

48 a g
a9

49 384  institutions accentuates the problem of defining them, influenced by genetic variations, societal factors, & o
50 z
>

«Q

g; 385 and regional disparities. This important fact illuminates the critical challenges and factors required to 3
o

53 i
54 386  address these conditions and advance the development of treatments for individuals affected by RDs g
55 S
56 387  globally. 8
57 =
58 _(gD
>9 : : 26 : . 2
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Recommendations for future use

This study highlights the importance of establishing a country-specific consensus on the definition of
the distinctive combination of genetic, phenotypic, and environmental characteristics as well as
sociocultural and economic factors. RDs should be linked toto individuals to steer the research and
enhance the diagnosis and care of patients with RDs and the availability of treatments [3¥ based on
scientific principles. Qualitative and quantitative criteria and subthemes should be included in the
definition. Therefore, understanding the economic and ethical principles of and health care burdens
associated with RDs, ODs, and their subtypes is essential for policymakers to shape policies, especially
in underdeveloped policy areas. Moreover, there is a need for international collaboration and data
exchange to improve the global understanding and treatment of RDs, which in turn can affect pricing,
reimbursement, and patient access to ODs. Additionally, more robust evidence is needed to effectively
implement the United Nations (UN) 2030 Agenda principles and Sustainable Development Goals of
‘leaving no one behind’, ‘reducing inequalities’, and ‘addressing the needs of those furthest behind

first’ to support the RD community.
Conclusion

A comprehensive study on RD, OD and subtype definitions across countries is lacking. In particular,
these definitions are considered outdated, with no scientific grounding. There is a need to address
problems associated with diseases that impact only a small percentage of the population. These
definitions are meant to provide a framework for identifying and supporting the development of ODs.
Therefore, local evaluations of qualitative and/or quantitative criteria are needed to shift therapeutic
outcomes from treatment to transformative and curative treatment, to gather comprehensive patient data,

to accurately determine disease prevalence, and to ensure equity and equality in accessing appropriate
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1
2
i 410 treatments. It is imperative for each country to develop a local definition or reporting system or establish
6 411  a national registration program. This approach would not only facilitate the collection of vital health
7
8 412  information but also foster a more effective health care ecosystem that addresses the needs of individuals
9

10413  affected by these conditions.
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549  Figure 1: Description of PRISMA flow chart in Figure 1.
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10 550 Figure 2: Description of of Repeated definitions included in the studies in Figure 2

13 551 Figure 3: Global insight into RD prevalence (dark red indicates low prevalence, and dark green indicates greater

15 552 prevalence) in Figure 3
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scale* OR parameter* OR elucidate ORillustrate OR “Undiagnosed disease*” OR “Low- specialized technolog*" OR >
indicator* OR norm*) exemplify) frequency disease*” OR “life- "Priority review drug*" OR >

8 Timespan: All years. Indexes: SCI- | Timespan: All years. Indexes: SCI- threatening disease*” OR "Orphan Drug Production*" OR -
= EXPANDED, SSCI, A&HCI, CPCI-S, EXPANDED, SSCI, A&HCI, CPCI-S, “debilitating disease*” OR “severe "Orphan Drug*") E
CPCI-SSH, ESCI., CPCI-S, CPCI- CPCI-SSH, ESCI. disease*” OR “intractable disease*” Timespan: All years. Indexes: SCI- =1
SSH, ESCIL. OR “Rare Disease*") EXPANDED, SSCI, A&HCI, CPCI-S, =1
Timespan: All years. Indexes: SCI- CPCI-SSH, ESCL (e}
EXPANDED, SSCI, A&HCI, CPCI-S, }D
CPCI-SSH, ESCI. =]
20,665,577 18,096,480 90,196 3,462 646 617
Totla?. 2,712
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Research ques

What are the criteria to define Rare Dise:

29/04

PubMed

Criteria [All Fields] OR Standard*[All Fields] OR classification [All
Fields] OR Measure*[All Fields] OR Condition*[All Fields] OR
Principle*[All Fields] OR Requirement*[All Fields] OR Scale*[All
Fields] OR Parameter*[All Fields] OR Indicator*[All Fields] OR
Norm*[All Fields]

11,155,322

Defin*[All Fields] OR Mean*[All Fields] OR Description [All
Fields] OR Character*[All Fields] OR Explan*[All Fields] OR
delineate [All Fields] OR detail [All Fields] OR interpret[All
Fields] OR determine[All Fields] OR elucidate[All Fields] OR
illustrate[All Fields] OR exemplify[All Fields]

14,855,618

"Rare Diseases"[Mesh] OR “Orphan disease*”[All Fields] OR
“Rare condition*”[All Fields] OR “Rare disorder*”[All Fields] OR
“Rare disability*”[All Fields] OR “Neglected disease*”[All Fields]
OR “Undiagnosed disease*”[All Fields] OR “Low-frequency
disease*”[All Fields] OR “life-threatening disease*”[All Fields]
OR “debilitating disease*”[All Fields] OR “severe disease*”[All
Fields] OR “intractable disease*”[All Fields]

78,992

"Orphan Drug Production"[Mesh] OR “Orphan medicinal
product*” [All Fields] OR “Orphan product*”[All Fields] OR
“Orphan subset*”[All Fields] OR “Orphan indication*”[All Fields]
OR “Highly specialized technolog*”[All Fields] OR “Priority review
drug*”[All Fields] OR "Orphan Drug*"[All Fields]

2,409

(((Criteria [All Fields] OR Standard*[All Fields] OR classification [All
Fields] OR Measure*[All Fields] OR Condition*[All Fields] OR
Principle*[All Fields] OR Requirement*[All Fields] OR Scale*[All
Fields] OR Parameter*[All Fields] OR Indicator*[All Fields] OR
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Norm*[All Fields]) OR (Defin*[All Fields] OR Mean*[All Fields] OR
Description [All Fields] OR Character*[All Fields] OR Explan*[All
Fields] OR delineate [All Fields] OR detail [All Fields] OR
interpret[All Fields] OR determine[All Fields] OR elucidate[All
Fields] OR illustrate[All Fields] OR exemplify[All Fields])) AND
("Rare Diseases"[Mesh] OR "Orphan disease*"[All Fields] OR "Rare
condition*"[All Fields] OR "Rare disorder*"[All Fields] OR "Rare

435

disability*"[All Fields] OR "Neglected disease*"[All Fields] OR

"Undiagnosed disease*"[All Fields] OR "Low-frequency

disease*"[All Fields] OR "life-threatening disease*"[All Fields] OR

"debilitating disease*"[All Fields] OR "severe disease™*"[All Fields]

OR "intractable disease*"[All Fields])) AND ("Orphan Drug

Production"[Mesh] OR "Orphan medicinal product*" [All Fields]

OR "Orphan product*"[All Fields] OR "Orphan subset*"[All Fields]

OR "Orphan indication*"[All Fields] OR "Highly specialized

technolog*"[All Fields] OR "Priority review drug*"[All Fields] OR

"Orphan Drug*"[All Fields])

limit to english and human
334
334
334
760
667
617

2,712
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stion:
ases and Orphan Drugs globally?

27/04

Medline

(Criteria or Standard* or classification or Measure* or Condition*
or Principle* or Requirement* or Scale* or Parameter™ or
Indicator® or Norm*).mp. [mp=title, abstract, original title, name
of substance word, subject heading word, floating sub-heading
word, keyword heading word, organism supplementary concept
word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier, synonyms]

10,653,511

(Defin* or Mean* or Description or Character* or Explan* or
delineate or detail or interpret or determine or elucidate or
illustrate or exemplify).mp. [mp=title, abstract, original title,
name of substance word, subject heading word, floating sub-
heading word, keyword heading word, organism supplementary
concept word, protocol supplementary concept word, rare
disease supplementary concept word, unique identifier,
synonyms]

7,966,623

(Orphan disease* or Rare condition* or Rare disorder* or Rare
disability* or Neglected disease* or Undiagnosed disease* or Low-
frequency disease* or life-threatening disease* or debilitating
disease™ or severe disease* or intractable disease* or Rare
Disease*).mp. [mp=title, abstract, original title, name of
substance word, subject heading word, floating sub-heading
word, keyword heading word, organism supplementary concept
word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier, synonyms]

98,302

(Orphan medicinal product* or Orphan product* or Orphan
subset™® or Orphan indication* or Highly specialized technolog* or
Priority review drug* or Orphan Drug* or Orphan Drug
Production*).mp. [mp=title, abstract, original title, name of
substance word, subject heading word, floating sub-heading
word, keyword heading word, organism supplementary concept
word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier, synonyms]

2,236
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( TITLE-ABS-KEY ( criteria OR standard* OR classification OR
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measure* OR condition* OR principle* OR requirement*
OR scale* OR parameter* OR indicator* OR norm*)) OR (
TITLE-ABS-KEY ( defin* OR mean* OR description OR
character* OR explan®* OR delineate OR detail OR
interpret OR determine OR elucidate OR illustrate OR
exemplify ) ) AND ( TITLE-ABS-KEY ( "Orphan disease*" OR
"Rare condition*" OR "Rare disorder*" OR "Rare disability*"
OR "Neglected disease*" OR "Undiagnosed disease*" OR
"Low-frequency disease*" OR "life-threatening disease*" OR
"debilitating disease*" OR "severe disease*" OR "intractable
disease*" OR "Rare Disease*")) AND ( TITLE-ABS-KEY (
"Orphan medicinal product*" OR "Orphan product*" OR
"Orphan subset*" OR "Orphan indication*" OR "Highly
specialized technolog*" OR "Priority review drug*" OR
"Orphan Drug Production*" ) )

782

limited to english

667
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in Drug(s)

ALL FIELDS: (criteria OR standard* OR

classification OR measure* OR condition* OR

principle* OR requirement* OR scale* OR

parameter* OR indicator* OR norm¥*) 20,665,577
Timespan: All years. Indexes: SCI-EXPANDED,

SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI.

ALL FIELDS: (defin* OR mean* OR description
OR character* OR explan* OR delineate OR
detail OR interpret OR determine OR elucidate
OR illustrate OR exemplify)

Timespan: All years. Indexes: SCI-EXPANDED,
SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI.

18,096,480

ALL FIELDS: ("Orphan disease*” OR “Rare
condition*” OR “Rare disorder*” OR “Rare

disability*” OR “Neglected disease*” OR

“Undiagnosed disease*” OR “Low-frequency

disease*” OR “life-threatening disease*” OR 90,196
“debilitating disease*” OR “severe disease™”

OR “intractable disease*” OR “Rare Disease*")

Timespan: All years. Indexes: SCI-EXPANDED,

SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI.

ALL FIELDS: ("Orphan medicinal product*" OR
"Orphan product*" OR "Orphan subset*" OR
"Orphan indication*" OR "Highly specialized
technolog*" OR "Priority review drug*" OR
"Orphan Drug Production*" OR "Orphan
Drug*")

Timespan: All years. Indexes: SCI-EXPANDED,
SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI.
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Timespan: All years. Indexes: SCI-EXPANDED, 646
SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI.
...Less
limited to english
617

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 540f 118

https://www.crd.york.ac.uk/prospero/#searchadvanced

rare disease
orphan disease
orphan drug

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* (s3gv) Jnauadns juswaublasug

- e =

o

e~ e~


https://www.crd.york.ac.uk/prospero/#searchadvanced
http://bmjopen.bmj.com/

BMJ Open

Page 55 of 118

— NN TN ONO0

L A S e ey e B

Enseignement m:.co:mcq N.b,.m._.mwv:.w
Protected by copyright, including for uses related to text and data mining, Al training, and similar technologies.

2,993

646

392

1,010

510

435

™ A .

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

total 2174
Duplication 1656
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Search Results
MEDLINE
EMBASE
PubMed
Google Scholar
Web of Science
Scopus
Total

After auto-duplicate removal:
Manually identified duplicates:

BMJ Open

Auto-duplicate removal

173 173
630 498
17 13
206 182
721 721
23 19
1770 1606

1606

208 = 1398 articles for title/abstract screeni

After title / abstract screening: 92 for full text screening *19 articles identified from other sourc

Full text screening exclusion reasons

4 excluded as they were review articles

4 excluded as they were conference abstracts with full texts available

9 excluded as they were not primary studies of multiomics and rare di:

2 excluded as they did not specify what rare cancers were analysed (cc
26 excluded as they were single omic analysis

45

TOTAL INCLUDED = 66
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2009 Orphan-Drug Applications Guidebook Scopus

2010 Preface Small Mole Editorial Scopus
2021 Methodological Quality Assessment of Budget Impact Frontiers in Pharmacology
2016 Overcoming Challenges Facing Advanced Therapies inCell Stem ( Note Scopus
2011 Survival distributions impact the power of randomize(J Clin Epidemiol

2014 Using value-of-information methods when the diseast) Gen Intern Med

2017 Patient-Reported Outcome and Observer-Reported O Value Heal Editorial Scopus

2015 Expensive therapies: Legal and ethical analyses Paediatrics and Child Health (Can.
2018 Psy59 - Orphan Drugs Prices Comparison in Middle Ea Value in Health

2010 Orphandev, french clinical trials network dedicated tc Orphanet Journal of Rare Disease
2018 Trends in HTA submissions for rare diseases: Insights 1Value in Health

2017 At the Cross Section of Thrombotic Microangiopathy : Ther Apher Dial

2020 Gene defining by whole exome reanalysis Gazi Medical Journal

2020 Acquired hemophilia A: when an overlooked autoimmn Expert Opinion on Orphan Drugs
2013 PWO02-027 - CAPS and cost-effectiveness analysis proj Pediatric Rheumatology

2011 Hereditary haemorrhagic telangiectasia (Rendu-Osler- Haemophilia

2014 APhA2014 abstracts of contributed papers Journal of the American Pharmac
2015 Trends in approvals of new drugs with orphan design: Value in Health

2014 An overview of current and future therapeutic strateg Expert Opinion on Orphan Drugs
2017 Do EUS5 Countries with Favourable Healthcare Expend Value in Health

2013 The challenge of accessing orphan drugs in the Middle¢ Value in Health

2012 Access to orphan drugs in the Middle East: Challenge Intractable Article

2013 Analysis of orphan drug designations and approvals inValue in Health

2014 National rare diseases registry in Spain: Pilot study of Orphanet Journal of Rare Disease
2019 The senseless orphanage of Chagas disease Expert Opinion on Orphan Drugs
2019 Determining the value contribution of emicizumab (H Global & Regional Health Technol
2005 Why Genzyme can charge so much for Cerezyme Wall St J (East Ed)

2019 Orphan Diseases and Drugs Introductic Scopus

2017 Orphan Drug Reimbursement In Europe: Do Less Strin Value in Health

2012 The political empowerment of rare disease patient ad Orphanet Journal of Rare Disease
2020 Review: Understanding Rare Genetic Diseases in Low Front Genet

2020 TRUST4RD: tool for reducing uncertainties in the evid:Orphanet J Article

2017 Galactosialidosis: historic aspects and overview of inv Expert Opin Orphan Drugs

1996 Gaucher disease. Current issues in diagnosis and treat JAMA

2008 New medicines in 2007: Regulatory agencies and policPrescrire International

2010 The needs of the few Nature

2014 7th European Conference on Rare Diseases and Orph: Orphanet Journal of Rare Disease
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2013 Fresh from the designation pipeline: orphan drugs recExpert Opii Article Scopus
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2014 Sources of Information and Pharmacists' Knowledge F Value Health
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Supplementary Table 3: List of included studies

Country/
Jurisdiction /
Organization
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The legal definition of a rare disease or condition is one that
“either (A) affects less than 200,000 persons in the United States,

1pnjoul ‘ybruAdoo Aq paio
0 /25980-720z-uadolwg/9s

Definition

oD
nMms
DS c
Orphan drug and biological products are Pharma@utialQ

USFAD/ Orphan This paper examines some of the special problems that are or (B) affects more than 200,000 in the United States and for that are generally not considered to be attraFfjvi
19920 Drug Act, P.L. 97- Review associated with the design and implementation of studies to which there is no reasonable expectation than the cost of )
414, 1983. evaluate the safety and efficacy of orphan drugs. developing and making available in the United States a drug for commercial devglopme_nt. Generall)_/, orph 1R
- el . . products are used in treating or preventing rare éise@gpsQO)
such disease or condition will be recovered from sales in the N
United States of such drug. Q ,3., o1
The information presented is directed both at the fortunate 8 S w)]
individuals al-ready involved in drug development and at those ]
. Book - adventuresome sorts who are considering entering the field. We Orph_a n products are_ lfS.Ed o treat rare disggsegno
200219 United States ch . . ) NN . " conditions that by definition, affect fewer than?_ﬂ._otmo%
apter hope this book will provide readers with in-sights into this exciting . . . o =
. . . . people (or up to 1 in 1300) in the United States.
arena and begin to explain the complicated process of developing % (2 8
a promising new drug o ool
A medical product can receive the designatigﬂ_q:an‘D
United States; Paris, orphan medical product if it can be establishedghaf T i
200321 France/ Revi To analyse the American and European experience on the Orphan intended for the diagnosis, prevention, or treatrﬁgf'n
. eview . - . . P
European Medicinal Medicinal Products. life-threatening or chronically debilitating D!
Evaluation Agency affecting not more than 5 in 10 thousand perscf-ifiTth
EU. American definition of OD not clear E
- Orphan Drugs have been defined in USA as tr@ Qrugg
intended to treat either a rare disease or more~common_-
disease where the sponsor cannot make any prai. E
- As per the definition US FDA, Orphan drugs ﬁ.Tg thos&g
drugs used in diseases or circumstances whichQecur
infrequently in USA, that there is no raEOnab'U
This article reviews the bias for classification of orphan drugs, the Rare disease or condition is any disease or condition which affects expectation that the cost of developing andgnaking
United States; India, discovery of orphan drugs, and attempts by pharmaceutical less than two hundred thousand persons in the United States or available, a drug for such disease or conditiqgywill b
20041211 Japan, Australia/ US Review industries, academician (scientist) and practicing physician, with affects more than two hundred thousand persons in the United recovered from its sales in the USA. - =3
FDA their respective perspectives, advantages and disadvantages in States, but for which there is no reasonable expectation that the - The availability of orphan drugs to patients bef% beingg_,
discovery and development of orphan drugs and some historical cost of developing and making available, a drug for such disease granted a Marketing Authorization is possible. SFDA~
aspects. or condition will be recovered from its sales in US. designated orphan drug with t-IND (testamen®
Investigational New Drug) in some cases such®s whe
the drug is intended for the treatment of a serioder life~
threatening disease, when no alternative @ug of5
treatment is available, and thirdly, the product_"’J;in the_,
process of clinical trials and in an active gase ofC
Marketing Authorization application = E
We examine the justifications for special status for rare diseases Definitions of orphan disease: United States diseases with a > \'l The UK defines Ultra Orphan
2005122 UK, United States, Education and and ask whether the cost effectiveness of drugs for rare or very rare prevalence of 7.5/10 000; Japan diseases with a prevalence of o - Drug define as drug for
Japan, Australia debate diseases should be treated differently from that of other drugs and 4.0/10 000; Australia diseases with a prevalence of 1.1/10 000; o N diseases with a prevalence of
intervention. and EU diseases with a prevalence of 5.0/10 000. Q 8 0.18/10 000 or less
~The lack of drug development for products intgyled foPT
the prevention, treatment or diagnosis of rare‘diseaseg{
Rare diseases, including those of genetic origin, are life- has made necessary the creation of a number o
threatening or chronically debilitating diseases which are of such incentives to stimulate the development of squ
European Union low prevalence that special combined efforts are needed to products. These drugs are known as orphan drugs. 0]
200612 Regulation (EC) No Book - address them so as to prevent significant morbidity or perinatal or - In the EU amedicinal product to treat rare disease;
141/2000 Chapter early mortality or a considerable reduction in an individual's is designated as an orphan medicinal product based oxD

quality of life or socio-economic potential. As a guide, low
prevalence is taken as prevalence of less than 5 per 10,000 persons
in the European Union [1]"

either a demonstrated insufficient return on investmengg
or the rarity of the condition and, the absence

satisfactory method of  diagnosis, prevention o=
treatment of the condition concerned is authorized, 0@

if such method exists, the assumption that the produ&
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design
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Definition
(0])

will be of significant benefit to those affectmby the
condition.
-Criteria for orphan designation are the follownfgIlrstIy:
a criterion is based on the low prevalence ("rﬁly”) 0,
the condition, i.e., condition affecting not moretkan 5 iQ_.
10,000 persons in the European Union. AlteftivelyQy
the sponsor can apply for more frequent condi

can be shown that the development would not bggoygye
by sufficient financial return, i.e., if without |ncent|f93@
is unlikely that the marketing of the medicinal
in the Community would generate sufficient gEur @)
justify the investment by the sponsor. Seconiy, I3 it
necessary for designation that the life-threatening of
debilitating nature of the condition is justif@d. JhU
sponsor is invited to provide any smentlflﬁ)"ag‘op
medical references that may support the life-thrsat

or seriously debilitating nature of the condition, Fir@ly=—|
the sponsors are also required to demonstrate tl &Ew
there exists no satisfactory method of diRgRgHIQ
prevention, or treatment of the condition in qug_(ﬁor('IJ
if such methods exist, that the medicinal produg)\'_N,ll_I\be_h

D
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In this paper we propose selection criteria for an Orphan Medicines

In the USA Orphan Drug Act, the definition relates to an absolute
number (<200 000 patients in the USA), while the European

of significant benefit to those affected by that cand e
oY)

(s3

(ORDR)

and orphan products development

3m3
USA Orphan D Policy And . . . . >
200624 Act gilrznea:\ug i’:gzticg Model List that could form a departure point for future work regulation uses a relative measure (<5 cases per 10 000 5 z
! P towards an extensive WHO Orphan Medicines Programme. inhabitants) and requires disorders to be life threatening and/or « -8
chronically debilitating. - j
The legislative definition for a rare disease in the United States is = O
. ith | f I han 200, L if
. Uniited States Book - one with a prevalence of e_ss than .00 000 persons or, i oyer = §
200811 Chater 200,000 persons, one for which there is no reasonable expectation o)) ()
P of recovering drug development costs within seven years of 5 ©
market approval S 2
A rare disease is defined as a disease or condition affecting fewer ‘p o
. than 200,000 persons in the United States of America. <50,000
United States of o ) " ¥ " b} 3
America. Japan, EU patients in Japan, The EU defines rare diseases as life threatening > ]
20092°1 Austrvali; ar;d ! Review or chronically debilitating diseases which are of such low o o
Taiwa'n prevalence in 2,000) that special combined efforts are needed to %23 g
address them. Australia: < 2000 individuals. Taiwan: < 1 in 3 =
10,000 people. = (@)
- To provide a convenient repository for the substantial work that = =]
Ori:r:egritat/isclt of h:ze?iece';i:fg::sp:;/si?: (s‘i:my I?(:r:\é:(eigz:elsnvestlgators treating rare In that legislation, an orphan disease was defined as a condition 5 c
201027 P 9 Book g ) P - i . o that affects fewer than 200,000 Americans." Serious, life-threatening disorders across the agg,pam ]
1983 - To provide a handbook that will enable potential clinician/ . . K X o)
e . N L Serious, life-threatening disorders across the age span. S
scientists and others to rapidly survey the field, thus ascertaining ~
o -
what has been done and what can yet be done. — A
The Act initially defined an orphan drug on tl'éasis ob
unprofitability: one intended for the diagnosis, t@tmem’\’
or prevention of a rare disease or condition in tH@Unite
States, such that there was no reasonable expectation th:
201012 United States/ Review the costs of developing the drug would be recovered fron}>|
Orphan Drug Act its sales in the United States. This definition w4
amended in 1984 to provide, in addition, a prevalen
threshold of 200,000 persons affected by the disease o>
condition of interest in the United States as a surrogatéD
for the lack of profitability.
United States/ th . N . s . .
nited States/ the This chapter will focus on many of the activities of the ORDR and | The disorders and conditions in the rare diseases category are
129] Office of Rare Book- . P S . ) " .
2010 . include other significant activities related to rare diseases research defined by the prevalence figure of fewer than 200,000 people in
Diseases Research Chapter

the United States with the specific disease. An estimated 25
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population.
-The US Rare Diseases Act of 2002 defines rare disease strictly
according to prevalence, as does Japan.

Country/ Definition
Jurisdiction /
Organization oD
million to 30 million people in the United States have a rare o
disease or condition.” =1 g
-Rare diseases, including those of genetic origin, are defined by «Q
the European Union as life-threatening or chronically debilitating 5" N
diseases which are of such low prevalence (less than 5 per = [
10,000) that special combined efforts are needed to address them [ Q
UK; EU, World so as to prevent significant morbidity or perinatal or early g gl g
201059 Health Organisation, Book- mortality or a considerable reduction in an individual, quality of 0o
Australia, Japan and Chapter life or socio-economic potential. = "_D_Q
the United States -According to the World Health Organisation, a rare disease ®a N
affects at most 6.5 out of every 10,000 individuals. a"» (-DD o
-Australia, Japan, and the United States have set prevalence’s of g_ 3 m
1.16, 4.07 and 6.68 per 100,000 individuals respectively for a —_ D
given rare disease.” © 30
The Orphan Drug Act defined an ,orphan produﬁ" ag
that is intended to treat a rare disease or cond'h_\grc[h
2010851 United States/ The Review affects fewer than _200,0_00 people in the Un!t @tes
Orphan Drug Act OR as a product which will not be profitable witl s&e@
years of approval by the FDA. There are oV GHOE-
conditions that meet the definition of a rare dis@e.E o
This article aims to provide a description of principal aspects of | -WHO:  Frequency of  6.5-10/ 10,000 inhabitants . . =3 —|
policy and practice associated with orphan drugs and treatments of US FDA: Affecting, <7 patients/10,000 residents (estimated to Drugs used in the tref:\tment of rare dlseasesﬂjl@ss‘
. . . . . significant unmet medical needs and are referregl (gD . .
rare diseases and give perspectives for 2011 on new and emerging affect about 200,000 patients/year . Ultra-orphan  diseases, in the
UK, WHO, Us 3 . " X . . . orphan drugs because, as described by EURDRDI .
2 General approaches for addressing patient access. -EU: Affecting < 5 patients/10,000 residents (estimated to affect L =) UK, the term refers to chronic
2011F FDA, EU, Japan, . — ) . . . . (2011c) , the pharmaceutical industry has littlednfoRRsD| . .
. review This article summarizes the current state of international orphan about 30 million EU citizens) - . ~—"—| diseases with a prevalence of 1 in
Australia: . . . . under normal market conditions in developt#g al .
drug patient access and describes developments up to 2011. -Japan: Affecting <40/100,000 of the population. X N . 50,000 of the population
. - . . . . . . . . marketing drugs intended for only a small nUMber of-
Emerging policies and practices that will affect patient access in -Australia: Affecting <11/100,000 inhabitants or . N e =
" . patients suffering from very rare condition. > =
2011 and beyond are also explored. <2000Australians = =]
In the European Union (EU), orphan drugs aredSed f@_
o . L the diagnosis, prevention, or treatment of life-thRhtening®
2011631 Spain Abstract ;Zielo ment ;::me diseasl::?: tiZdE'U of the new drug or serious conditions that affects in 10,008 peopl
P ) (NOTE THE OVERLAP BETWEEN ORPHAISSDRU
AND RARE DISEASE DEFINITION) ‘P o
The scope of this study is to describe the ODs regulations in Q 3
Canada, evid i ts by the national regulat i . ; ] 3 T
134 m.]a @ evt encc? requ“em?n s i .e nationa regulatory agency, The Canadian Organization of Rare Diseases (CORD) defines a o o
2011 Canada Abstract national and regional funding criteria, market access challenges . . R
. . R . rare disease as one that afflicts less that 1 person in 200 000. [7,) o
associated with ODs, and approaches to obtain access to ODs in =. 3
Canada. 3 B
Middle East (Egypt, - o
iddle East (Egyp! ) S
Iran, Turkey, Iraq, =
i i -
Saudi Arabl.a, @ c
Yemen, Syria, 2} =}
United Arab g @
Emirates or UAE, o _\l
Israel, Jordan, . . Yy
2012051 Lebanon, Oman, Policy Forum An orpha‘n drug |sla'drug developed specﬁmallycg treat 8
n rare medical condition —. o
Kuwait, Qatar, o a
Bahrain, and n o
Cyprus) plus the —
Palestinian >
territories of the %
West Bank and the =]
Gaza Strip o
-The terms, orphan diseases, and, rare diseases, are commonly N
used interchangeably worldwide and have been defined as ,any 9
2012051 Uniited States Editorial disease or condition that affects a small percentage of the 2
o
«Q
=
Q
©
=
Q0
c
(0]
o
(0]
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Country/
Jurisdiction /
Organization

Study

design
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-The European Commission on Public Health defines rare
diseases as ,life-threatening or chronically debilitating diseases
which are of such low prevalence that special combined efforts
are needed to address them.

-The definition of ,low prevalence, varies between countries but
usually ranges from 1/1,000 to 1/200,000

-The alternative term, orphan disease, is used in reference to a
combination of the paucity of treatment availability, lack of
resources, and severity of disease.
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- In this article we present the findings of this analysis, which,
consistent with the IOM recommendation, are intended to identify
factors correlating with rare disease product approvals that could
inform future development programs, and to identify areas where
additional resources might be directed.

- In this work we provide an up-to date analysis of drug, target

Rare diseases, which are disorders affecting less than 200,000
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20127 United States Review interactions for approved and clinical trial drugs and examine the persons in the USA, also have considerable unmet medical needs.
major developments and trends in pharmaceutical development
- For the purpose of supporting rare disease product development,
we undertook an evaluation of CDER, rare disease marketing
application history, focusing on a recent five-year period (2006 -
2010).
. The aim of this study vyas {0 quantify both the sales and volume In the European Union, a rare disease is defined as a life- .
European Union . uptake of orphan drugs in Europe and to assess whether a country, . A L )y Orphan drugs are drugs intended for the treatmes$ of
201261 . Review . threatening or chronically debilitating disease with the prevalence .
countries gross domestic product (GDP) and/or health technology among 50 per 100 000 peaple or less diseases.
assessment (HTA) influences the orphan drugs, market uptake.
-Since 1991, Singapore, Orphan Drugs Policy allows patients
with life-threatening and severely debilitating diseases with no
other treatment options to access approved drugs prescribed by
their practitioner.
-The Taiwan Foundation for Rare Disorders helped secure the -Since 1991, Singapore, Orphan Drugs Policallow©
Rare Disease and Orphan Drugs Act in 2000. Diseases affecting patients with life-threatening and severely denlnatm
20120 Singapore, Taiwan, Meeting fewer than 1 in 10,000 that are officially recognized are eligible diseases with no other treatment options [t} accesb
Korea, and China Abstract for medical coverage. approved drugs prescribed by their practltlone‘D
-In Korea, the Orphan Drug Centre supplies medicines for -In Korea, the Orphan Drug Centre supplies rggdlclneg
diseases affecting fewer than 1 in 20,000. for diseases affecting fewer than 1 in 20,000. 3
-In China, in 2011, medical professionals called for legislation to Q o
support healthcare, research, orphan drug development, and ® g
epidemiological studies for diseases affecting fewer than 1 in 3 =
10,000 = o
. Critical We provide a critical review of the literature on the availability of An orphan drug is a drug developed specmcallyﬁ treat &0
201311 Middle East X . N
Review orphan drugs in the Middle East. rare medical condition.
Criteria for Orphan designation is generally baseU on the_-;
We examined the characteristics of orphan drug (OD) designations number of patients affected by the disease (<208900 USD
201341 United States; UK; Review and approvals by the US Food and Drug Administration (FDA) patients and <5 in 10,000 EU patients). The U als_o\l
and EU and the European Medicines Agency (EMA) between 2000 and requires that a satisfactory alternative treatmept™is ni
2011. available or that the new drug is significantly l@er thaiD|
drugs currently marketed. ) o5
- The orphan drug intended for diagnosis, prevéftion o
- The presentation provides a brief review of all supportive treatment of a life threatening or chronic debilitating
incentives in the field of orphan medicinal products as: the condition.
European orphan medicinal product (OMP) regulation, Guideline - The prevalence of the condition, for which the oM
on Clinical Trials in Small Populations and Commission (orphan medicinal product) is intended, must be lesss
201312 UK Conference Regulation (EC) No 2049/2005 / support of small and medium than 5 in 10,000"

enterprises (SMEs)."

- It also introduces the concept of Clinical added value of orphan
medicinal products, as one of the key instruments to increase the
availability of orphan medicinal products in the member states."

(2]

- OMP has to fulfil following criteria: @
1. Seriousness of the condition the investigated druE
must be intended for diagnosis, prevention, oE
treatment of a life-threatening or chroni6'
debilitating condition.
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2. Low prevalencefirretrievable investn@nt the
prevalence of the condition, for which thEMP i©
intended, must be less than 5 in 10,06R or thi
investigated OMP must be unlikely togenerat;
sufficient return to justify the investment=in somg_|
situations, the condition is defined as a Slbset ofy
another frequent condition. To accept thgsi 2
it is needed to prove that the subset is roedogllm
recognizable and the investigated OMP-WN'_D_QQ
effective only in this subset and noﬁi!ﬂhf\)
condition per se. >

= (@]
3 Medical need No other treag_er% i&a}l
I fpre

authorised in EU for this condition or

is one, the designated OMP must provide a smi@rﬂ
benefit over the existing method. The significan?sb i
is given on the basis offupon clinically xl@
advantage or major contribution to patiég.l)f'@rao—

clinically oriented annotation system for metabolic disorders based
on two existing national coding systems.

European Union (EU)

EC/847/200 =2
- This paper aims to describe the prevalence of RDs over time from P dl;ease. as a disease whose prevalence is less than 1 in oo %
B . . [ A8 10,000 in Taiwan. oc
. Registry data 2002 to 2011 based on the national RDs registry data in Taiwan”. 9 . . T o o
43 Taiwan, and . N Lo . . - Taiwan officially included RDs as one type of disability and 2~ =
2013t . . analysis - To describe a general demographic picture of patients with rare - I L .
Republic of China . . . . initiated the RDs disability registry in the social welfare system >3
diseases in Taiwan and particularly focuses on the prevalence of . . ) o o
" . S in 2002 (the Physically and Mentally Disabled Citizens 3 oy] 3
rare diseases over time, age, and gender distributions. ] =.m
Protection Act, 2001) Sa
-World Health Organization (WHO) defines a rare disease as 5'&5 E
In this article, the primary tasks faced by China have been affec_tlng 65100 000~:.100l100 000 persons. A Q|sease s EQ 'U
ronosed: o call on the government fo legislate as soon as considered as rare when it affects 1 person per 2,000 in Europe, =
proposec: S ov ¢ . <200 000 people in the United States, <50 000 people (1 person )_> O
possible; to establish information platform of rare diseases and . . . . . .
. . per 2500) in Japan and 1 person per 10 000 in Taiwan. In China, Orphan drugs are those intended to diagnose, prevent, o
orphan drugs for sharing the global rare diseases resources; to . . ) L g . ) . . =
3 . . . . . . . R the Chinese Society of Genetic Medicine defines rare disease as treat rare diseases or pathologies that are seriogp or lifgy
2013t China Review establish Rare Disease Outpatient Service (RDOPS)for improving 4 Lo . =
A . . diseases affect less than one over 500 000 and genetic disorders threatening, and whose development costs are supgrior {6
the level of diagnosis and treatment; to carry out tertiary . Y 4 . . = [0)
. . . . affect with less than one over 50 000 of the incidences in new- the expected return on investment S
prevention of the rare diseases; to establish the rare diseases born babies Q@ 3
epidemiological surveillance system in our country . . R SN - O
-Rare diseases are serious chronic diseases, difficulties in
i i A » 3
obtaining timely, accurate diagnoses and are often life- > =
threatening o o
This study aimed to identify, describe, and classify MEAs applied [} §
to orphan medicinal products (OMPs) by national payers and to 3 =2,
analyse their practice in Europe. ;T__) o
Seven European The t study, focusi Ex tries, had . . . I . ] =]
44 v u< s . © pres?n s u y,. ocusing on Sever? umpe.an countries, Life-threatening or chronically debilitating diseases with a -
20131441 countries, Review three main objectives, namely to: (i) examine the processes revalence of 5 out of 10,000 or less — [N
Belgium through which MEAs are impl d by national health P ! g g
payers, (i) identify, describe, and classify MEAs applied to OMPs >0 o)
by national healthcare payers, and (iii) analyse and compare g ~
identified MEAs related to OMPs within and between countries. - R
- Rare diseases, also referred to as orphan diseases, are defined in | D= Py
. the United States (US) by the Orphan Drug Act (ODA) as Orphan designated dru.gs are tho?e that are: ”E‘-d.ef‘ tB
United States/ . . . treat, prevent, or diagnose diseases or c6Rditiongr]
as5) Book - diseases or conditions that affect fewer than 200,000 persons in . X )
2013 Orphan Drug Act Chater the US. affecting fewer than 200,000 persons in the US; and havey
(ODA) P ) . . e . . shown promise, based on supporting evidence, in th
- Most rare diseases are serious, life-limiting, or life-threatening y "
s treatment of the disease or condition.
conditions
In the Netherlands, we decided to build a registry for patients with
metabolic disorders and also to optimize the codes for national use . 5 . . o .
. " L ) . L Rare diseases are life threatening or chronically debilitating dis-
6] Research in medical and clinical genetics. With these purposes in mind, we 3 " ; . .
2013 Netherlands 3 3 N L - eases with a prevalence of up to five per 10,000 inhabitants in the
Article developed, with a dedicated group of clinical specialists, a
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influence reimbursement decisions for orphan drugs in Belgium.

100000 individuals or less.

- A rare disease is referred to as any disease that affects an o
extremely small percentage of the population. =1 =]
- The World Health Organization (WHO) defines a disease as a «Q S
rare disease when its incidence ranges approximately from 0.65- 5" E
China, WHO, 1% in t_he wh<_:r|e_ pop\_JI‘e\tlo_rL ) = ol
201347 United States, Commentary - Rare dl.sease is .|dent!f|ed in the United States (US), Japan, and g m %
Japan, and Australia Australia when it afflicts less than 200,000 (approx. 0.75% of the ®>c
’ population), 50,000 (approx. 0.4% of the population), and 2,000 (27, I
(approx. 0.1% of the population) people, respectively. = ('_D_Q
- Expert consensus indicates that a rare disease could be identified ®a N
in China when the incidence of the disease in adults or neonates E’. (-DD (@]
is less than 1 in 500,000 and 1 in 10,000, respectively. 2 3 ﬁ
- According to criteria specified by the Eyroman
Medicines Agency (EMA) amedicine must me@a s8ic
criteria to qualify for orphan designation, $’c Q
treatment, prevention or diagnosis of a diseas'itfm i
life-threatening or chronically debilitating; , di%ehst
prevalence level in the European Union (EU) ofso HOreY)
The aim of this study was to identify the cost-effectiveness tha‘n 5 cases in 10'009 patleqm s Anece@r)q)n@-
201481 Poland Abstract o satisfactory method of disease diagnosis, preerfol
threshold for an orphan designation in Poland. . . =
treatment or if such method exists, the drug mu&}dgm(er_h
significant benefits to patients. s3] -
-In Poland there is no specific formal thresgaldmog
orphan designations, there is only a geneE' t-j
effectiveness threshold that equals 3 x GDP =] =
for ICUR/QALY (for CUA) or ICER/LYG (f@hCEAYS
which in 2014 is approximately € 26 800. =
We aim to highlight how the emergence of omics technologies and b T
the development of integrated , systems medicine, approaches Rare diseases are defined in the European Union as those with a = §
201411 UK, US Review might offer ways to overcome research challenges in rare disease prevalence of < 5 in 10,000 and in the US as discases that affect QD [e)
and allow patients to ultimately reap the benefits of better scientific fewer than 200,000 US citizens 5 O
understanding of their condition. 5 g
- Orphan drugs (ODs) are medicinal products@atendeq:r
for diagnosis, prevention, or treatment g lifez
Rare diseases, also related to as orphan diseases, are life- threatening or very serious diseases affecting €3 than'—
This study aims to determine the trends in reimbursement of ODs N i . e . L in 10 000 people in the European Union (EU).Q- o
. . . U PPN . threatening or chronically debilitating conditions of different @]
201400 Latvia Conferences in Latvia within the framework of individual reimbursement L. . X . o -These drugs are called ,orphans, becafl¢ th
. origin. Disease is considered as rare if it affects not more than 5 Y o
system in 2008, 2011. ) . pharmaceutical industry has little interest, undéBhorm:
in 10 000 people in the EU. oy . " =
market conditions, in developing and raaketin@®
products intended for only a small number oEﬁatiem;J
suffering from very rare conditions = [
Ultra-orphan diseases affect a very small patient population, ﬁ S
defined by the National Institute for Health and Care Excellence = )
(NICE) as those diseases with a prevalence of < 1: 50,000. g ~
Medicines for these indications are difficult to develop in part due = .
to challenges associated with recruiting for clinical trials from a (8 B \L/Jel:;a-zrﬁzﬁn p:tlis:natse:o;zz;tona
National Institute small patient population. Within this context, global payer bodies ) m defined by the National Institute;
201461 for Health and Care Abstract have assessed these therapies with modified evidence 2 @ | for Health and Care Excellence
Excellence (NICE) requirements and opportunity 