DIFFERENTIAL

ASPECTS

SR P H AN

DRUGS

AND THEIR

VALUK,

F R O M

SOCIAL

PERSPECTIVE

! Fundacién
aelmhu | weber



DIFFERENTIAL

ASPLECTS

SRR ENR P H AN

ORVSS 1 ALUE
SOCIAL

PERSPECTIVE

May 2024




Authors

Néboa Zozaya
Director of the Health Affairs & Policy Research department
Weber

Fernando Abdalla
Consultant in the Health Affairs & Policy Research department
Weber

Javier Villaseca
Consultant in the Health Affairs & Policy Research department
Weber

Irene Fernandez
Consultant in the Health Affairs & Policy Research department
Weber

Alvaro Hidalgo
President of the Weber Foundation

Edited by

© Fundacion Weber
C/ Moreto 17, 5° Dcha.
28014, Madrid

Editorial coordination:
weber@weber.org.es

ISBN: 978-84-126632-6-6
D.L.: M-3750-2024
DOI: https://doi.org/10.37666/122-2024

Madrid, May 2024



LISt Of @CTONYIMIS .......ooiee ettt ettt et et ettt ettt s s s s nsssessasasee s et et eseses s s 6
IMEPOTUCTION ..ottt et a st n st e st ns et sa s st ens et snaessnsensesensessnaaes 7
CONTEXT ... ettt 7

CUITENt PrOBIEMIS ..., 8

Progress and opportunities............................. e 10

Objective and structure of the report ... 11
MEhOAOIOQY ..o 11

CHAPTER 1: Research on orphan drugs: distinguishing features ..., 13
1.1. Research figures about OMPS ... 14

1.2. The process of developing @an OMP ..o 16

MilesStone T: DrUQ DISCOVETY ......c.vvieeieeeeeeeeeeeeeeeeeeeee e 17

Milestone 2: In vitro and iN VIVO TESEAICN...........o.oiiiieeieceeeeeeeeeeeee s 17

Milestone 3: Preparation for first human administration................cccocooooiooooiieceeeeee, 17

Milestone 4: Clinical research - phases [ and [l ..........cocoovoiioooooeeeeeeeeeeeeeeeeee 17

Milestone 5: Clinical research - phase Il ... 18

Milestone 6: New Drug Application or Biological Licence Application ... 19

1.3. Distinctive research aspects on OMPS ..., 19

Recruitment of clinical trial partiCipants ... 19

GENELIC VANIADIIITY ..o 21

Characterisation of the natural NiSTOrY ..o 23

Lack of suitable animal MOAEIS. ... 23

RESOUIMCE CONSTIAINTS ...ttt 24

Ethical CONSIAEIATIONS ... ..o 26

Ot ASPECES ..., 27

1.4. Strategies to overcome OMPs researchchallenges ... 28

1.5. Additional considerations about OMPs research. ... 30

EMA Incentives for OMPS F€SEAICH .........o.cviiieeeeeeeeeeeeeeeeeee e 30

Scientific advances iN OMPS r€SEaICH ..........oooiiiooeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 30

OTNEI @SPECTS ...t 30

CHAPTER 2. Access and equity in orphan drugs: what makes themunique? ..., 35
2.1. Regulation on equal access to OMPs in Spain ..o 36

2.2. Analysis of the timing and level of access to orphandrugs.................................. 37

FUNAEA OMPS ... 37

NON-FUNAEA OMPS ... 40

AAVANCEA tNEMAPIES ... 42

2.3. Regional disparities in orphan drug availability......................................... 42

Spinal muscular atrophy (SMA) 50 ... 43

Analysis of factors that may influence access to OMPS in Spain .........ccccocovovoievecceeeee 44

2.4. Other orphan drug equity challenges ..., 52




CHAPTER 3. Orphan drugs regulatory PrOCESS ...t et 59

3.1. Importance and background................................co e 60

3.2. Regulatory framework in EUrOPe ... 60

European pharmaceutiCal STrat@gy ........ooooiiiioiieeeeeeeee e 63

JOINt ClINICAl @SSESSMENT ... 65

Regulatory process in other neighbouring COUNTHES .........ocooviiveioiieeeeeeeeeee e, 68

3.3. Regulatory framework for ODs in SPain ..o 73

SErAteQIES TOF RDS ..o 76

RDS re@QISTErS IN SP@IN ..o 85

CHAPTER 4. The social value of orphan drugs................cco.coovioiioceeeeeeeee e, 91
4.1. Health outcomes and quality of life..................................iee, 92

Overall effeCt Of the OMPS ... 92

ONCOIOGICAI OMPS ... 94

NON-0NCOIOGICAI OMPS ... 96

4.2, COSt SAVINGS ..o 104

DT COSTS .. 107

INAITECT COSTS ... 111

CHAPTER 5. The opinion of relevant actors of the system...........................ccoooiieeeeeeeee, 118
5.1. Context and methodology ..o 118

5.2. Analysis of the questionnaire. ..., 119

SECHION | ChAIEBNGES ..o 119

SECTION I1 PTOGIESS ..o 123

SECHON N1 SOIULIONS ... 125

SECHON IV. SOCIAI VAIUE. ..o 130

CONCLUSIONS . ...ttt a e s s s st s s ss bt ses sttt s s s s s s st nsneas 133
OMPS RESEAITI ... 134

Access and €qUITY IN OIMPS ..o 134

Regulatory ProCeSS iN OMPS .........c.oviiceceeeeeeeeeeeeeee e 135

SOCIAI VAIUE OFf OMPS ..o 135

Opinion of Spanish system stakeholdErsS ..o 136

FIQUIES INUEX ..ottt e et en e 137
TABI@ INA@X ........oiiiiii sttt ettt b bbbttt sttt s bbbttt 141




LIST OF ACRONYMS

AC

Autonomous communities

ADA-SCID Adenosine deaminase severe combined

immunodeficiency

AELMHU

Asociacién Espafiola de Laboratorios de
Medicamentos Huérfanos y Ultrahuerfanos

AEMPS

Spanish Agency for Medicines and Health
Products

Al

Artificial intelligence

AIFA

Italian Drug Agency

ALS

Amyotrophic Lateral Sclerosis

AML

Acute myeloid leukaemia

ATU

Temporary Authorisation for Use

BIG-IV

Botulism Intravenous Immune Globulin for
Human Botulism

BR

Background regimen

CAR-T

Chimeric antigen receptor cell therapy

CF

Cystic fibrosis

CFTR

Fibrosis transmembrane conductance receptor

CH

Congenital hypothyroidism

CHMP

Committee for Medicinal Products for Human Use

CIBERER

Centro de Investigacion Biomédica en Red
(Biomedical Research Network Centre)

CLN2

Neuronal ceroid lipofuscinosis type 2

CML

Chronic myeloid leukaemia

COMP

Committee for Orphan Medicinal Products
and Orphan Drugs

CSUR

Reference centres, services or units

CT

Clinical Trial

DLBCL

Diffuse large B-cell ymphoma

EMA

European Medicines Agency

EPP

Erythropoietic photoporphyria

ERDRI

European Rare Disease Registry Infrastructure

ERN

European Reference Networks

EU

European Union

EUPATI

European Patients’ Academy

EURORDIS European Association of Rare Diseases

FDA

Food and Drug Administration

FEDER

Spanish Federation for Rare Diseases

FEV

Forced expiratory volume

FIH

First in Humans

GA-I

Glutaric acidemia type |

G-BA

(Gemeinsame Bundesausschuss ) Federal
Joint Committee

GO

Gemtuzumab ozogamicin

HAE

Hereditary angioedema

HAS

Haute Autorité de la Santé

HI

Horizontal Health Inequity Index

HIV

Human immunodeficiency virus

HCY

Homocystinuria

IBR

Inference based on randomization

ICER

Incremental cost-effectiveness ratio

IIER

Institute for Research on Rare Diseases

IMPC

International Mouse Phenotyping Consortium

INDEX

IPF Idiopathic pulmonary fibrosis

IRDIRC  International Rare Diseases Research
Consortium

IVA sovaleric acidemia

JCA Joint Clinical Assessment

LCHADD  Long-chain 3-hydroxyacyl-coenzyme A
dehydrogenase deficiency

LGBQT+ Lesbian, Gay, Bisexual, Transgender, Queer
and Other Sexual Orientation

MA Marketing Authorization

MCADD  Medium-chain acyl-coenzyme A
dehydrogenase deficiency

MDR-TB  Multidrug-resistant tuberculosis

MLD Metachromatic leukodystrophy

mRNA Messenger ribonucleic acid

MSUD Maple syrup urine disease

NC National Code

NICE National Institute for Health and Care
Excellence

NHS National health system

NMO Neuromyelitis Optica

NSP Newborn Screening Programme

OECD Organisation for Economic Co-operation and
Development

obDD Orphan Drug Designation

OMPs Orphan Medicinal Products

PERTE Strategic Projects for Economic Recovery and
Transformation

PKAN Pantothenate Kinase-Associated
Neurodegeneration Disease

PKU Phenylketonuria

PNH Paroxysmal Nocturnal Hemoglobinuria

PREM Patient-reported experiences

PROM Patient-reported outcomes

QALY Quality Adjusted Life Years

R&D Research and Development

REeC Spanish Registry of Clinical Studies

ReeR Registro Estatal de Enfermedades Raras
(Spanish Rare Diseases Register)

RDs Rare Diseases

SCD Sickle cell disease

SCID Severe combined immunodeficiency

SMA Spinal Muscular Atrophy

sSMC Scottish Medicines Consortium

SMEs Small and medium-sized enterprises

SOos Sinusoidal obstructive syndrome

SpainRDR Spanish Network of Rare Disease Registries

for Research

TPR Therapeutic Positioning Report
UMN Unmet medical need

us United states

UK United Kingdom

VoD Veno-occlusive disease




Differential aspects of Orphan Drugs and their value from a social perspective

Introduction

Context

Rare diseases (RDs), also known as orphan or minority diseases, are pathologies, mostly of genetic origin, that
arise in childhood. They are complex, chronic, heterogeneous and scientifically challenging diseases that, despi-
te their diversity, are in many cases degenerative and life-threatening.

RDs are conditions that often present significant challenges for diagnosis, treatment and research due to a lack
of medical information and expertise. They are characterised by a low incidence, affecting only a small percen-
tage of the population. In Europe, a rare disease is defined as a disease that affects less than 1 in 2,000 people.

It is estimated that there are more than 7,000 different rare diseases in the world', of which almost 6,200 have
been identified. Although RDs are not common, the total number of people affected by these conditions is sig-
nificant. It is estimated that, overall, between 3.5% and 8% of the world's population could be affected by a rare
disease at some point in their lives?® (around 300 million people in total). In Spain, about 3 million people are
affected by rare diseases’.
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Introduction

RDs represent a significant economic burden on health systems and society. They often entail a significant so-
cial burden due to the high cost they represent in terms of personal care needs, reduced work productivity, the
need for complementary therapies and their impact on the quality of life of patients and their relatives*. In Spain,
it is estimated that the average direct health care costs of RDs as a whole are 16,513 euros, as well as 15,557
euros in terms of informal health care direct costs and 4,579 euros in formal health care® . In the United States,
the economic burden of 379 RDs has been estimated at $997 billion, with 45% being direct healthcare costs, 44%
productivity losses, 7% non-health costs and 4% costs not covered by health insurance’.

Therefore, this group of diseases represents a significant economic burden, and the availability of specific treat-
ments plays a crucial role in reducing it. In fact, it has been estimated that lack of treatment leads to a 21.2%
increase in total costs per patient per year®. However, 95% of RDs have no specific treatment.

Orphan medicinal products (OMPs) are medicines that are intended to treat rare diseases. The European Com-
mission defines orphan medicinal products as follows®:

.
g

o

Current problems

OMPs face several challenges in terms of research, access and regulatory process. On the one hand, the pro-
cess from discovery and development of a new molecule to its commercialisation is long (10 years on average),
risky (only 1in 10 molecules tested usually has a therapeutic effect) and costly (several tens of millions of euros),
making it generally difficult to recover the capital invested in research with the (few) sales produced. For this
reason, OMPs are not always attractive to sponsors and therefore require institutional support.

In addition, OMPs face greater challenges than other drugs in terms of research, with clinical trials (CT) that are
necessarily small in size, making planning and execution difficult. As a result, efforts are being made to make the
design of clinical trials for these drugs more adaptive and rational.

On the other hand, although RDs patients have the same rights to healthcare as any other patient, in practice
there are problems of equity and regional access to treatment, due to, among other factors, the complexity of
their diagnosis, the lack of medical knowledge and the high cost of treatment.
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Differential aspects of Orphan Drugs and their value from a social perspective

The problem of diagnostic delay

The diagnosis of RDs remains complex, despite advances in our understanding of these diseases, technological
advances and increased resources. The delay in diagnosis is due to a multitude of factors, including the presence
of non-specific symptoms, lack of knowledge about thousands of RDs, the point in time at which the patient deci-
des to seek medical help and the availability of diagnostic tests.

According to recent data from the Instituto de Salud Carlos Ill, obtained from 3,349 patients with RDs from all over
Spain, the average time to diagnosis in 2021 was 6.2 years. Of the sample, 56.4% suffered a delay in diagnosis
(more than 1 year): 19.0% between 1 and 3 years; 16.7% between 4 and 9 years; and 20.7% 10 years or more
(Figure 1)'°.

Figure 1. Distribution of patients with RDs in Spain, by time of diagnosis

10 years or more

<1 year

4109 years

11to 3 years

Source: Benito-Lozano (2022)"°

Delays of more than 70% were observed in patients affected by diseases classified as mental and be-
havioural disorders, such as Usher syndrome, Sjligren's syndrome, Behget's disease, hereditary spastic
paraplegia and post-polio syndrome. In contrast, there is a lower risk of diagnostic delay in cancers, hae-
matological diseases, haematopoietic organs and other disorders affecting the immune mechanism as
well as congenital malformations, deformities and chromosomal abnormalities.

However, it is worth noting the improvement in diagnostic that have been achieved in recent decades. It
is estimated that the time to diagnosis has been reduced at an annual rate of 5.1% between 1974 and
20217,

Factors that increase the risk of delayed diagnosis (>1 year from first diagnosis) of a rare disease in Spain
include the following™:

® Go in the first instance to non-specialized medical consultations
© Travel in search of a diagnosis, either to other hospitals or to other Autonomous Communities (AC)

©® Number of specialists visited, especially in cases where patients consulted specialists more than 10
times.

©® Number of tests performed
© Undergoing surgery related to the rare disease, before a definitive diagnosis is made

® The need for diagnostic genetic testing

9
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Introduction

Progress and opportunities

In Spain, expenditure on OMPs has followed an upward trend and now represents more than 10% of hospital ex-
penditure on medicines'. Some scientific societies are advocating a change of perspective from viewing these
costs as expenditure on medicines to considering them as an investment in medicines. This approach implies
the imperative need to understand the social value generated by this investment.

The societal value of OMPs refers to the comprehensive contribution that these medicines make to society in
addressing RDs. This valuation goes beyond traditional metrics focused on cost and financial benefit, conside-
ring the uniqueness of the conditions these medicines treat (Figure 2)*.

Figure 2. Potential attributes of pharmaceutical innovations in terms of social value

Covering
new diseases/

L Health
indications

Release of

non-health outcomes (life

resources expectancy,
(care) quality of life)

Release of
health resources
(savings)

Faster
treatment

PHARMACEUTICAL
INNOVATION

Safety (better
tolerability, fewer
adverse effects)

Improved labour
productivity

Patient/carer Interaction with
convenience other medicines
Treated
subpopulations

Source:  Mestre-Ferrandiz (2012)3

Despite the challenges faced by OMPs, it is important to highlight the significant progress that has been made in
the approach to RDs in recent years. Indeed, drugs and advanced therapies have been approved to treat rare di-
seases with no therapeutic alternatives, such as amyotrophic lateral sclerosis, pulmonary arterial hypertension,
hereditary angioedema, Fabry disease, acromegaly, Gaucher disease, cystic fibrosis, hereditary retinal dystrophy,
spinal muscular atrophy and haemophilia B, among many others.

10
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Differential aspects of Orphan Drugs and their value from a social perspective

Objective and structure of the report

The aim of this report is to compile in a single document relevant and updated information on OMPs, providing
published evidence on their differential elements and their contribution of value from a clinical, health and social
point of view. In addition, we complement this compilation of evidence with an analysis of the vision of relevant
stakeholders of the Spanish healthcare system on the differential aspects of the OMPs and their contribution to
social value.

In the first three central evidence-gathering chapters, we address and analyse the elements which differentia-
te OMPs from other medicines in terms of research, access, regulatory process, evaluation and financing. In
addition, in a fourth chapter we provide contrasting scientific examples of the value of OMPs, both in terms of
health outcomes and quality of life for patients as well as in terms of efficiency for the healthcare system and
society, by avoiding healthcare costs for the system and productivity losses for patients and their families. The
fifth chapter summarises the analysis of the survey of some thirty relevant stakeholders. Finally, the conclusions
synthesise some final reflections (Figure 3).

Figure 3. Structure of the report

Chapter 1 Chapter 2 Chapter 3 Chapter 4
RESEARCH ACCESS AND EQUITY REGULATORY PROCESS SOCIAL VALUE
CONCLUSIONS

Chapter 5. SURVEY OF RELEVANT SYSTEM STAKEHOLDERS

/

Methodology

To begin with, the central chapters of this report are based on a review of the literature, using Pubmed and
Google Scholar as the main search engines. The review focused on finding scientific evidence that showed con-
trasted and illustrative examples of the contribution of value, as well as compilations of regulations and recom-
mendations from other groups that analysed the current situation and outlining the challenges. The extensive
information gathered has been condensed in a consistent and detailed, albeit summarised, manner, with figures
to visually illustrate the relevant points.

On the other hand, in order to gather the opinion of the main actors in the system, the Weber Foundation and
AELMHU jointly elaborated a questionnaire, based on the information gathered in the chapters, which brought
together a total of 20 questions to diagnose the current situation around four distinct themes: the challenges of
the OMPs in the field of research, access and the process of authorisation, evaluation and funding; the progress
achieved; possible measures to improve the situation; and the social value of the OMPs.

The multidisciplinary panel of experts with knowledge or experience in RDs or OMPs included representatives
of the central and regional administration, scientific societies, health technology assessment agencies, patients’
associations and other profiles, such as specialists in health economics or health law. The survey was initially
sent by email to 70 stakeholders, with Weber sending up to three reminders, resulting in a final sample of 30
responses.

gl
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Chapter 1

Research on orphan drugs: distinguishing
features

he main challenge in optimising the approach to RDs is to understand the underlying mechanisms of the more
than 6,200 RDs identified to date, with at least 4,400 genes associated with these pathologies' and ensuring
that research and innovation is effectively translated into new diagnostic tools and treatments with proven efficacy.

This challenge is linked to several specificities of OMPs, which will be analysed in this chapter. First, general figu-
res on OMPs in Spain will be provided. Secondly, the complexity of the research and development (R&D) process
in OMPs will be highlighted. Thirdly, the distinctive aspects of RDs research will be presented, followed by the
exposition of some strategies to address these challenges, through the exploration of alternatives in clinical trial
design and outcome variables. Fifth, some additional considerations related to RDs will be described, such as
regulatory and financial incentives, recent scientific advances or other aspects.

13
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Research on orphan drugs: distinguishing features

1.1. Research figures about OMPs

In the 27st century, around 35,000 clinical trials have been conducted for RDs globally, evaluating more than
20,000 different pharmacological agents. This high rate of innovation means that 4 clinical trials are initiated
daily and 2 innovative pharmacological compounds are explored?.

In Spain, according to the Spanish Registry of Clinical Studies (REec), 4,387 clinical trials are currently under
development (until August 2023). Of this total, 965 trials (22%) focus on RDs (Figure 1). In total, 21,285 people
have participated in these trials, resulting
in an average of 22 participants per clini-
cal study conducted?®.

Figure 1. Ongoing clinical trials in Spain, in RDs and other diseases

(n=4,387)

Rare diseases

Of the 965 trials dedicated to RDs, 90% 065

(n = 869) have been conducted by com-

mercial sponsors. The effective start Sﬁher
. Iseases
date was recorded in 84% (n=813) of 3,422

them from which 82% (n=663) were ini-
tiated in the last 5 years (2019- 2023).
On the other hand 8% (n = 76) are in
phase |, 38% (n = 367) in phase Il, 52%
(n =499) in phase Ill and 2% (n = 22 ) in Note: data until August 2023

phase 1V, as shown in Figure 22. Source: prepared by the authors based on the Spanish Clinical Trials Register (REec)®

Figure 2. Ongoing clinical trials in Spain on RDs, by start date and phase (n = 965)
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Note: data until August 2023.
Source: prepared by the authors based on the Spanish Clinical Trials Register (REec)?




Differential aspects of Orphan Drugs and their value from a social perspective

In Spain, seven specific therapeutic areas account for 80% of RD trials under development (n=775). Cancer leads
these areas, with 369 trials, equivalent to 38% of the total. It is followed by haematology with 105 trials (11%),
immune system pathologies with 86 (9%), the nervous system with 79 (8%), congenital, hereditary and neonatal
abnormalities with 73 (8%), musculoskeletal diseases with 35 (4%) and respiratory tract related diseases with 28
trials (3%). Among the 965 clinical studies in development, 51 (5%) are exploring the physiological processes not
directly related to diseases, as detailed in Table 1°.

Table 1. Therapeutic areas of ongoing clinical studies in RDs (n = 965)

Therapeutic area
Cancer / Neoplasms 369 38%
Haematology 105 1%
Pathologies of the immune system 86 9%
Nervous system 79 8%
Congenital, hereditary and neonatal abnormalities 73 8%
Musculoskeletal diseases 35 4%
Respiratory tract 28 3%
Cardiovascular pathologies 24 2%
Digestive pathologies 22 2%
Physiological processes - Genetic phenomena 19 2%
Physiological processes - Other 18 2%
Ocular pathologies 17 2%
Nutrition and metabolic disorders 16 2%
Physiological processes - Immune system 14 1%
Hormonology 13 1%
Skin and connective tissues 9 1%
Viral diseases 7 1%
Pathological conditions, signs and symptoms 6 1%
Bacterial infections and mycoses 6 1%
Female urology, gynaecology and pregnancy complications 4 0%
Therapeutic, analytical and diagnostic equipment and techniques 2 0%
Multiple therapeutic areas 7 1%
Not specified 6 1%
Total 965 100%

Note: data until August 2023.
Source: prepared by the authors based on the Spanish Clinical Trials Register (REec)?

Of the 965 trials in development for RDs, 67% (651 trials) are exclusively dedicated to the analysis in the adult popula-
tion (18 years and older), while 21% (199 trials) involve both younger and older patients. The remaining group of trials
(115 trials, equivalent to 12%) focus exclusively on the paediatric population. In summary, 33% of RD studies involve
the under-18 population, compared to only 11% of studies on common diseases, as shown in Table 2°.

Table 2. Age ranges in clinical studies (n = 4,387)

Age range Prevalent
Children under 18 years of age 115 12% 188 5%
Mixed: under and over 18 years of age 199 21% 184 5%
18 years and over 651 67% 3,050 89%
Total 965 100% 3,422 100%

Note: data until August 2023.
Source: prepared by the authors based on the Spanish Clinical Trials Register (REec)?

15
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Research on orphan drugs: distinguishing features

A total of 332 research centres participated in the 965 RDs trials registered in Spain. Almost half (44%) of these cen-
tres are located in the region of Catalonia (90; 27%) or in the Community of Madrid (57; 17%). They are followed, in ter-
ms of number of centres, by Andalusia (45; 14%) and the Valencian

Community (27; 8%). 12 ACs host the remaining 34% of centres | ke i dEE GRS DI BRI E S0

location (n=332)

(112 centres) (Table 3)°
Catalonia 90 27%
The four hospitals with the largest number of clinical trials (with Madrid 57 17%
more than 200 trials) were the Hospital Universitari Vall D'He- ~ Andalusia 45 14%
bron in Barcelona (418 trials), followed by the Hospital Universi- ~ Valencian Community 2 b
tario y Politécnico La Fe in Valencia (266 trials), the Hospital Uni- ~ 8aicia e &
versitario 12 de Octubre in Madrid (259 trials) and the Hospital Castillay Ledn 16 %
Clinic in Barcelona (243 trials)®. Basq,ue Souniy N o
Castilla-La Mancha il 3%
Canary Islands 10 3%
1.2. The process of developing an OMP B 8 &
Asturias 7 2%
The process of developing a new medicinal product' for a rare ~ Aragon 5 2%
disease is similar to that for prevalent diseases, and generally ~ Murcia 9 &
lasts 10-12 years*s. This process is composed of several mi- ~ Navarre g A5
lestones, ranging from drug discovery, in vitro and in vivo re- Balea"CIISIa"ds 4 1/
search, preparation for first-in-human testing, clinical develop- Ea:tab"at y j ;f
ment (phase | to lll) and finally, the application for authorisation Tstarfpor ¢ — 100‘;:

of the new medicinal product or biological licence' (Figure 3)°.
Note: data until August 2023.

Source: prepared by the authors based on the Spanish
Clinical Trials Register REec)®

Figure 3. Milestones in the development of an OD

Milestone 1 Milestone 3 Milestone 5

Drug discovery Preparation for human administration Phase Il clinical research

© Understanding molecular and © Experiments on animals, with higher © Determines indication, dosage,
cellular mechanisms doses than future human doses mode of administration, efficacy

© Generate candidates for the © Assesses safety and dosage and potential risk. 300-3,000
next steps patients with the disease

l l l Average
3-4 1-2 1-2 1-3 1-4 0-1 11
years years |_> years years

Milestone 2 Milestone 4 Milestone 6

In Vitro / In Vivo Phase | and Il clinical research Request for authorization

© Chemical research © Phase [: Evaluates safety and © Application for Marketing
on cells and tissues tolerability in healthy humans or Authorisation
(in vitro) and animal humans with the pathology. © Request for New
experiments (in vitro) © Phase II: Evaluates efficacy Medicinal Product /

© Assesses safety and and adverse effects in some Biological Product
toxicity patients with the disease Licensing Application

Source: own elaboration based on International Rare Diseases Research Consortium (IRDIRC) (2020)°

| In contrast to the standard development process, the reuse of medicines does not set a speciflc point for the first phase of human testing.

Il In this chapter, we will not discuss Phase IV, as this stage begins after a medicine has been approved for use in the general population following Phase I, Il and
IIl trials. In this phase, the aim is to assess the drug’s performance in real-life scenarios, to analyse the long-term risks and benefits of its use, and to detect
possible rare side-effects. The discussion of phase IV will be addressed in subsequent chapters.
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Each key milestones are described in detail below.
Milestone 1: Drug Discovery

The drivers of drug discovery range from the emergence of new insights into the pathological processes, to
the evaluation of molecular compounds for therapeutic properties and the occasional discovery of unexpected
effects on existing treatments, among others®.

The process begins with research into the understanding of molecular and cellular mechanisms and their im-
pact on the disease. This phase is known as drug discovery and generally spans a period of 3-4 years. The aim
is to generate candidates with suitable pharmacological properties to progress to later stages of development®”’.

Milestone 2: In vitro and in vivo research

At this stage, two types of pre-clinical research are carried out. Firstly in vitro research, which involves chemical
tests on isolated cells, tissues or organs. Then, in vivo research, which is carried out on animals®. Validation is
achieved when sufficient evidence of biological activity is demonstrated both in vitro and in vivo. In addition, an
adequate understanding of pharmacokinetics and pharmacodynamics of the medicinal product is acquired, and
preliminary information on its toxicology and safety is generated®. This phase may extend over a period of 1-2
years. Based on these data, researchers can plan the next phase.

Milestone 3: Preparation for first human administration

In order to enable the initiation of human testing of pharmaceuticals, regulatory authorities require researchers
to evaluate the safety of the product in animals, using doses higher than the corresponding future human doses.
These experiments are conducted under highly controlled conditions and are crucial to provide detailed infor-
mation about dosage and toxicity levels®. This phase may extend over a period of 1-2 years®. After preclinical
testing is completed, researchers carefully review their findings to determine whether the drug in question can
be tested in humans®.

Milestone 4: Clinical research - phases | and Il

While pre-clinical research answers basic questions about the safety of a medicine, the research or clinical de-
velopment phase focuses on how the medicine interacts with the human bodye®.

Phase |

A “First-in-Human’(FIH) is the first clinical trial in which the medicine previously tested in animals is tested for
the first time in normal volunteers (healthy people). In most cases, 20-80 healthy volunteers or people with the
disease/condition participate in this first study (or set of studies), with the aim of providing initial safety and
tolerability information, as researchers adjust dosing schedules based on animal data to find out how much of
the drug the body can tolerate and what its acute side effects are®.

However, if a new drug is intended for use in cancer patients or if the administration of the drug poses risks to
healthy volunteers (e.g. most of the biotech products), researchers conduct Phase | studies in patients with that
type of cancer/RDs mainly for ethical reasons, as there is an urgent need for treatment in serious diseases and
conducting Phase | studies in patients can speed up the drug development process by directly involving the
target population®®.
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Purpose: Safety and dosage.
Participants: 20 to 80 healthy volunteers or people with the disease/condition.

Duration of the study: Several months..

Phase Il

In Phase Il studies, researchers administer the medicine to a (small) group of patients with the disease or con-
dition for which the medicine is being developed. The aim of Phase Il studies is to provide the first evidence of
biological activity, efficacy and safety in the intended patient population, as well as to select the best dose(s) for
subsequent Phase Ill studies®.

These studies usually involve several hundred patients and are not large enough to formally demonstrate whe-
ther the medicine will accurately predict the safety of the product. In RDs, phase Il (or combined phase I-l)
studies can be much smaller, sometimes involving only a few dozen patients or even fewer. Their duration is up
to 2 years®.

Purpose: Efficacy and side effects.
Participants: Up to several hundred people with the disease/condition (in RDs sometimes only a few dozen).

Duration of the study: From several months to 2 years.

Milestone 5: Clinical research - phase I

Researchers design phase Ill studies to demonstrate whether a product offers a treatment benefit to a specific
population, i.e. whether or not the benefit-risk ratio of the medicine is positive. Sometimes known as pivotal
studies, these trials can involve hundreds or thousands of participants for large therapeutic indications and tens
or hundreds for RDs. The data collected in Phase Il studies determine the therapeutic indication, dosage and
mode of administration, as well as the expected efficacy and potential risk as reported in the patient information
leaflet. Because these studies are larger and of longer duration, the results are more likely to show long-term or
rare side effects.

Purpose: Efficacy and adverse event monitoring
Participants:: 300 to 3,000 volunteers who have the disease or condition (tens or hundreds in RDs).

Duration of the study: 1 to 4 years.

Despite the paucity of data on specific development timelines for OMPs, there is evidence that several therapeu-
tic areas have been able to maintain and even reduce clinical trial cycle times over the past 5 years. However,
the increase in the length of these intervals was much more pronounced in the field of oncology than in other
therapeutic disciplines, reaching an increase of 11.6 years in 2022. This longer time expansion is linked to a num-
ber of complex factors, including the increased complexity inherent in the trials and the inherent challenges due
to patient selection and retention process’. These elements will be examined in greater depth in subsequent
sections of this chapter (Figure 4).
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Figure 4. Clinical trial cycle times (phases I-ll), by therapeutic area
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Milestone 6: New Drug Application or Biological Licence Application

If an OMP developer has evidence from pre-clinical and clinical research (Phase I-1ll) that a medicine is safe and
effective for its intended use, the applicant can submit an application to market the medicine to the relevant Re-
gulatory Authority (i.e., the US Food and Drug Administration [FDA], the European Medicines Agency [EMA], etc.).
The application for approvals (not the approval itself) usually takes less than a year.

1.3. Distinctive research aspects on OMPs

OMPs research has a number of unique features compared to research on drugs for prevalent diseases. These
characteristics often represent obstacles from the conception of a drug to its commercialisation. The most im-
portant elements include the following:

=>» Recruitment of clinical trial participants

Enrolling a sufficient number of people with rare diseases in a clinical trial is difficult due to the low
prevalence of the disease and the fact that patients may be geographically dispersed, especially for ultra-
rare diseases®.

Although 30 million of Europeans (including 3 million Spaniards) suffer from rare diseases', each rare disease,
as defined by the European Commission, is characterised by 5 or fewer cases per 10,000 inhabitants'.

The Spanish Rare Diseases Register (ReeR), from the Carlos Ill Health Institute, has documented a total of
28,397 cases of RDs in Spain up to the 1 January 2022. This represents approximately 1% of the potential cases
in the country. These cases correspond to 22 rare diseases representing 0.3% of all known diseases. These
conditions have been reported in 13 Autonomous Communities (although 4 Autonomous Communities and 2
Autonomous Cities did not provide complete data)™.

According to the data available, the prevalence rates of these rare diseases vary in our country, ranging from
0.0040 to 3.1840 cases per 10,000 inhabitants. The average rate is 0.293, while the median is 0.2020, with the
first quartile at 0.0910 and the third quartile at 0.3990. These are prevalence rates well below the European
Union’'s upper limit for classifying a case as a rare disease’®.
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Figure 5. Prevalence of RDs in Spain, according to Autonomous Regions

(as of 1 January 2022, n=28,397 cases and 22 RDs)
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Notes: (a) 4 ACs and 2 Autonomous Cities did not report complete data. (b) diseases: 1: Friedreich's Ataxia, 2: Proximal Spinal Muscular Atrophy; 3:
Tuberous Sclerosis Complex; 4: Renal Dysplasia; 5: Steinert's Myotonic Dystrophy; 6: Fabry Disease; 7: Gaucher Disease; 8: Huntington’s Disease; 9:
Niemann Pick Disease; 10: Rendu Osler Disease; 11: Wilson's disease; 12: Amyotrophic Lateral Sclerosis; 13: Phenylketonuria; 14: Cystic Fibrosis; 15:
Hemophilia A; 16: Osteogenesis Imperfecta; 17: Angelman Syndrome; 18: Beckwith Wiedemann Syndrome; 19: Goodpasture Syndrome; 20: Marfan
Syndrome; 21: Prader Willi Syndrome; 22: Fragile X Syndrome.

Source: own elaboration based on the State Register of Rare Diseases (2022)'3

According to the data provided by the ReeR, 72% of registered RDs patients reside in four ACs, namely Andalusia
with 29% of people suffering from RDs, followed by Madrid with 21%, Catalonia 12% and the Valencian Commu-
nity with 10%. These data seem to indicate a geographical concentration within Spain™.

Despite this pattern, it is essential to consider that the number of patients varies considerably depending on the
disease, ranging from 74 (cases of Niemann Pick disease) to 3,634 (individuals with Steinert Myotonic Dystro-
phy). It is important to note that only four diseases have more than 2,000 patients in Spain. Given this uneven
distribution, the discussion on geographical dispersion becomes relevant. This is particularly important, in the
context of recruiting an adequate number of patients for studies and clinical trials, since efforts are needed at a
national level to cover all the ACs, or even at an international level™.
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Table 4. Number of cases of RDs in Spain, by Autonomous Community

1 217 4 10 n 48 101 46 23 136 21 18 15 2 > 652
2 136 10 5 26 29 97 66 24 72 31 10 10 1 1 517
3 765 57 33 59 106 135 133 82 353 58 45 74 5 1 1,905
4 581 14 28 49 49 83 262 72 446 60 38 2 5 4 1,689
5 1,001 20 53 115 205 349 301 51l 887 132 209 264 47 = 3,634
6 132 - 7 4 1 i 46 26 58 14 6 17 - - 392
7 69 s 3 1 14 35 19 15 33 14 0 7 = = 210
8 409 18 47 34 156 265 127 125 288 57 23 4 9 - 1,599
9 16 = 0 2 4 14 4 9 12 6 1 2 4 = 74
10 230 9 36 86 110 276 104 66 267 47 25 130 13 8 1,399
1 226 17 19 26 33 112 86 35 215 65 27 29 3 = 893
12 433 42 44 45 179 263 201 74 474 67 44 131 16 75 2,013
13 322 43 43 35 63 289 96 146 251 59 17 29 1 7 1,394
14 757 138 72 113 202 390 511 163 538 138 33 51 8 32 3,114
15 1.120 88 39 95 242 366 208 139 628 75 62 89 9 18 3,160
16 413 - 18 43 73 10 175 42 305 4 23 40 7 4 1,190
17 89 = 4 4 9 69 25 115 78 15 14 8 = = 330
18 106 - 0 1 2 28 14 5 104 23 7 9 18 - 317
19 131 1 2 6 14 40 30 7 135 12 2 0 9 = 389
20 448 32 18 50 100 108 186 47 432 57 35 46 2 5 1,561
21 318 13 17 22 29 128 39 17 194 23 15 1 5 2 831
22 288 23 32 10 57 128 34 13 165 133 24 66 3 1 976
n(t) 8,207 529 530 837 1,735 3357 2713 1,196 6,071 1,148 678 1,071 167 158 28,397
%(t) 29% 2% 2% 3% 6% 12% 10% 4% 21% 4% 2% 4% 1% 1% 100%

Notes: (a) diseases: 1: Friedreich's Ataxia; 2: Proximal Spinal Muscular Atrophy; 3: Tuberous Sclerosis Complex; 4: Renal Dysplasia; 5: Steinert Myotonic Dystrophy;
6: Fabry Disease; 7: Gaucher Disease; 8: Huntington's Disease; 9: Niemann Pick Disease; 10: Rendu Osler Disease; 11: Wilson's disease; 12: Amyotrophic Lateral Scle-
rosis; 13: Phenylketonuria; 14: Cystic Fibrosis; 15: Haemaphilia A; 16: Osteogenesis Imperfecta; 17: Angelman Syndrome; 18: Beckwith Wiedemann Syndrome; 19:
Goodpasture Syndrome; 20: Marfan Syndrome; 21: Prader Willi Syndrome; 22: Fragile X Syndrome; (b) ACs: AN: Andalusia; AR: Aragon; CAT: Catalonia, CL: Castilla y
Ledn and Leon, CV: Community of Valencia, G: Galicia, IB: Balearic Islands, IC: Canary Islands, LR: Canary Islands, LR: La Rioja, M: Madrid, MU: Murcia, NA: Navarra,
PV: Basque Country. RD: Rare Diseases. OT: Other (44 Autonomous Communities and 2 Autonomous Cities, which reported incomplete data).

Source: Spanish Rare Diseases Register (2022)*°

=>» Genetic variability

The diverse aetiology of RDs, resulting from multiple genetic mutations, presents a particular challenge in
recruiting a cohort homogeneous enough to participate in a CT®.

Every year, new genes linked to a variety of rare conditions are identified. In the Orphanet database, these genes
are registered and constantly updated as recent scientific research is published. These genes are responsible for
one or more diseases and are linked to databases containing information on various mutations'™.

Since 2009, an average of 170 new genes have been registered annually representing a 5% increase in the num-
ber of genes registered between 2009 and 2022. Currently, there are a total of 4,440 catalogued genes that are
associated with 3,696 rare diseases. Given that Orphanet has identified 6,258 RDs in its catalogue, we could
conclude that we just know 60% of the genes associated with currently documented RDs™.
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Pantothenate kinase-associated neurodegeneration (PKAN)

Let us focus on a concrete example to understand the challenges of selecting a homogeneous cohort of
patients with RDs: PKAN.

Due to the variable clinical presentation and progression rates of PKAN, patient selection for clinical trials is
challenging. The true prevalence of the disease remains uncertain, with estimates indicating 1-3 cases per mi-
llion. Diagnosis of PKAN is often delayed and the lack of disease biomarkers further complicates patient iden-
tification. The clinical spectrum of PKAN comprises classical and atypical phenotypes, each characterised by a
different age of onset, symptoms and disease progression. These differences require personalised approaches
to patient selection and study design’®.

Strategies to select patients with RDs such as PKAN involve considering multiple patient cohorts or registry
studies. The different classical and atypical phenotypes require separate studies. Classical patients have early
onset, rapid progression and movement-related symptoms, while atypical patients have later onset, slower pro-
gression and neuropsychiatric features. Therefore, two distinctive studies are needed to better assess treatment
efficacy. However, this poses challenges, such as the recruitment of adequately powered subgroups and the risk
of contradictory results’.

The balance between homogeneity and heterogeneity is crucial. The initial study could focus on patients with
classic PKAN, as their more rapid progression allows for a more sensitive detection of treatment effect. Howe-
ver, the severity and rapidity of disease progression make it difficult to demonstrate efficacy. Patients with atypi-
cal PKAN and slower progression require longer follow-up, which may make it difficult to distinguish between
natural variation and treatment effects. This leads to consider post-launch follow-up studies or studies that
enable clinical variables to better understand intrapersonal progression rates’.

Grouping patients in RDs with various phenotypes can be problematic due to the limited number of participants.
While some studies enrol all types of patients, this approach may vyield heterogeneous results. Alternatively,
enrolling all type of patients with the diseases may work when focusing on a close biomarker or conducting
non-pharmacological follow-up studies. Ultimately, patient selection strategies in PKAN must carefully balance
clinical heterogeneity, disease progression and assessment of treatment efficacy'®.

Challenges in identifying cohorts in the neurodegenerative disease PKAN

e Uncertain prevalence: estimates 1-3 cases/million. Lack of biomarkers makes identification of the
disease difficult.

e Clinical spectrum with classical and atypical phenotypes requires personalised approaches. Strategies:
multiple cohorts and registry studies. Classical and atypical patients need separate studies.

e The initial study in classical PKAN detects some treatment effects but makes it difficult to demonstrate
efficacy. Studies in atypical PKAN patients need prolonged observations, to distinguish natural fluctuations
from treatment effects.

Nota: PKAN: pantothenate kinase-associated neurodegeneration.
Fuente: Videnovic (2023)'®
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-» Characterisation of the natural history

The limited understanding of the natural history of many rare diseases makes it difficult to define relevant
targets for clinical trials and to accurately interpret the results obtained®.

Several studies highlight the importance of understanding the natural history of RDs for the development of
OMPs. However, it is clear that for many of these conditions our knowledge in this area remains limited'®'®. No
research has been done to quantify these knowledge gaps. In other words, we still do not know which of the
6,000-7,000 RDs we know in depth and which we barely understand.

Nevertheless, it is undeniable that there is a push for natural history studies in the context of RDs. A prominent
example is the FDA initiative to provide guidance to industry through the creation of a guideline entitled “Rare
Diseases: Natural History Studies for Drug Development™°.

In addition, it is important to note that publications disseminating research results on natural history of these
diseases have steadily increased in recent years. Between 2000 and 2022, an average increase of 10% in the
number of publications has been observed. This translates into a significant increase in scientific output, from
an average of 6 publications per year during the period 2000-2010 to 21 publications in the period 2011-2020,
and finally to 35 publications between 2021 and 2023, as shown in Figure 6.

Figure 6. Publications of results of natural history studies in RDs

1975 1978 1981 1984 1987 1990 1993 1996 1999 2002 2005 2008 2011 2014 2017 2020 2023

Source: own elaboration based on Pubmed.
Search performed on 25 August 2023, using the following criteria: (natural history [Title/Abstract]) AND (rare disease [Title/Abstract])

= Lack of suitable animal models

There is a lack of appropriate animal models for several rare genetic disorders, which hampers preclinical
research and the assessment of the safety and efficacy of potential treatments. Even where animal
models are available, direct extrapolation of findings to humans may be limited®.
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Progress in the development of treatments for RDs relies heavily on safety and efficacy data from animal models
at the preclinical stage. However, it is essential that appropriate models are used and that in vivo experiments
are designed accurately. Otherwise, the usefulness of the data generated will be limited and the results will lack
relevance for clinical application?.

Unfortunately, it has been observed in a considerable amount of research that the use of unsuitable mouse mo-
dels negatively affects the quality of the studies?. An illustrative example can be found in the case of the TDP-
43" transgenic model for amyotrophic lateral sclerosis (ALS). In the initial presentation of the model, scientists
at the University of Washington identified distinctive features of ALS and attributed the lethality of the model to
motor neuron degeneration??, which generated great enthusiasm among the scientific community as it offered
an alternative to previous transgenic models based on the Superoxide Dismutase mutation which were widely
used for ALS research. Several investigations began using this mouse line to evaluate compounds in the pre-cli-
nical phase®. However, it was found that the characteristic lethality of TDP-43 mice was not linked to motor
neuron dysfunction or degeneration, as initially believed, but was due to intestinal obstruction?. This finding
underlines the importance of using appropriate animal models and careful interpretation of preclinical results to
ensure effective and reliable translation of findings into future clinical applications.

In this context, the International Mouse Phenotyping Consortium (IMPC) project becomes relevant. The IMPC is
an international effort led by 21 research institutions, with the aim of identifying the function of every protein-co-
ding gene in the mouse genome. To achieve this, the IMPC is systematically inactivating or knocking out each of
the approximately 20,000 genes that make up the mouse genome. Mice with inactivated/nulled genes are then
subjected to standardised physiological tests (phenotyping tests) in various biological systems to infer gene
function, before the data are made available to the research community. As of July 2023, inactivation/cancella-
tions have already been generated for more 10,000 genes. More than 8,400 of these inactivation/deletions had
been phenotyped, generating more than 100 data points and more than 700,000 images?®*.

Finally, among the various animal species, rats, mice and birds constitute almost 90% of the animals used for
research purposes?. However, the growing re-awareness of animal sentience and their capacity to experience
pain and suffering has led to strong opposition to animal research among many scientists and the general pu-
blic. Due to these concerns, the use of animals in research is declining in areas where alternative in vitro or in
silico methods are available?®. In the field of RDs, the use of zebrafish as an alternative to the mouse model is
on the rise?.

=>» Resource constraints

Clinical trials to address RDs are costly and time consuming, and many smaller biotech and
pharmaceutical companies may lack the resources to undertake such initiatives®.

We do not have data related to specific R&D expenditures for OMPs. However, we do have a large amount of infor-
mation on R&D expenditures for medicines in general. This information could provide insight into the costs involved
in the production of an innovative medicine.

In 2022, the top 20 pharmaceutical companies spent a total of $139 billion on R&D, with the average cost of
developing an innovative drug from discovery to launch at $2.284 , representing an increase of $298 compared
to 2021 (Figure 7).

111 43 kDa (kilodaltons) transactivation response DNA-binding protein (TDP-43) is a nuclear protein involved in the regulation of multiple cellular processes,
regulating transcription and transport of more than 600 mRNAs?'
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Figure 7. Average R&D cost for the development of an innovative medicine
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Rational for selecting the Deloitte study is based on the fact that it is the most current data and it covers his-
torical data for the last 10 years. However, a wide range of data related to the R&D costs of new drug develop-
ment has been published in the literature, ranging from 113 million?2° to $6 billion?*%°. This variation has led to
a debate involving mainly two prominent authors. In 2020, Wouters and collegues published a study indicating
an average R&D cost of $1.6 billion® per new drug, while Dimasi's 2016 research proposed a significantly hi-
gher average expenditure of $2.8 billion®.

The key points related to these discrepancies are based on the following arguments. On the one hand, the
allocation of a cost of capital to R&D efforts is questioned, given that the pharmaceutical industry is dedica-
ted exclusively to R&D and the cost of capital should be closer to 0% than 10%. On the other hand, there is a
debate about the representativeness of the samples (data from large pharmaceutical companies versus data
from small and medium-sized enterprises [SMEs]). The use of proprietary data in comparison with public data
is also highlighted, as well as the differences in the specific costs of each stage (pre-clinical and clinical). Fi-
nally, the imputation of costs for the development of failed molecules (only 1in 10,000 molecules investigated
are commercialised) is discussed. Taken together, these divergent perspectives highlight the nuances in the
assessment of the costs of R&D in pharmaceuticals?.

In addition, a study by Schuhmacher et al (2023) states that between 2001 and 2020, 16 major pharmaceuti-
cal companies invested more than $1.5 trillion into R&D, resulting in the launch of 251 new drugs. On average,
each pharmaceutical company invested about $4.4 billion per year in R&D, launching approximately 0.78 novel
drugs per year. However, almost half of the companies failed to translate their R&D investments into sufficient
commercial value, showing a negative investment-outcome ratio. This has led some companies to counteract
this situation through mergers and acquisitions®2.

The average time from the start of Phase | clinical trials to the completion of Phase Ill trials (“average clinical
trial cycle time”) in 2022 is 7.09 years, which is broadly in line with previous years, but with an additional year
compared to 2014'° (Figure 8).
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Figura 8. Mean cycle time of clinical trials in various therapeutica areas (in years)
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= Ethical considerations

Rare genetic disorders often affect vulnerable populations, raising ethical dilemmas around the conduct of
clinical trials and the administration of experimental treatments in these groups®.

Although minors do not have the legal capacity to give consent, it is essential to seek their assent by commu-
nicating information adapted to their level of understanding. In this context, Ethics Committees play a crucial
role, as they require a thorough understanding of the paediatric dimension in order to balance the benefits and
inherent risks in research in children®,

In this sense, the active collaboration of parents and children in the research development process is of signifi-
cant relevance. Such collaboration not only allows for the needs and preferences of both groups to be addressed
but also contributes to the incorporation of key perspectives into the research design and analysis. However, it is
important to remember that the absence of legal capacity to consent introduces substantial implications for as-
pects such as trial design, data analysis, and selection of comparison . Consequently, it is imperative that these
trials are conducted by highly trained investigators with a strong paediatric background®.

Moreover, it is imperative to diligently address the management of factors such as pain, fear, distress and possi-
ble separation from parents. In this regard, an efficient prevention and minimisation strategy is required ensuring
the emotional and psychological well-being of the children involved. It is important to note that the newborn
group is the most vulnerable segment of the paediatric population, implying an even greater need for meticulous
and cautious screening during all stages of the research®:.

Key ethical issues in the administration of placebo in CTs related to RDs include®*:

1. Consent: Participants must provide informed consent based on a clear understanding of the potential bene-
fits, risks, uncertainties, and objectives of the trial.

2. Inclusion: Ethical decision-making in clinical trials requires the open participation of a diverse set of stakehol-
ders, including experts, patients, ethicists and regulators, to ensure a complete perspective.

3. Mitigate risks: The study design should minimise the potential risks associated with placebo administration.
This could include limiting the duration of placebo exposure, using primary outcomes based on time to event,
and incorporating unequal randomisation to reduce the number of subjects receiving placebo.
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=>» Other aspects
Other aspects which will be mentioned in other chapters of this report, include:

Regulatory challenges: The regulatory framework associated with rare genetic disorders is complex, and mee-
ting regulatory requirements in terms of design, data analysis and submission of applications to the relevant
authorities is challenging®.

Low commercial attractiveness: The limited prevalence of RDs has an impact on the market for OMPs, leading
to a decrease in the economic incentives that would encourage pharmaceutical companies to invest in the de-
velopment of these drugs. As a result, R&D costs must be borne by a significantly reduced patient population
base®.

Treatment costs and reimbursement: Certain rare diseases are chronic conditions that require treatment, which
can increase the cost of treatment as patients may need to take the medicine for many years. In addition, the
reimbursement process for OMPs can be lengthy and complex, making it difficult for patients to access these
medicine®.

Storage and distribution costs: Some OMPs have unique storage and distribution requirements, which can also
increase associated costs®.

Therefore, in contrast to more common pathologies, clinical trials related to RDs tend to be characterised by a
sample size, coupled with the difficulty of conducting standard randomisation processes and the implemen-
tation of the double-blind approach (neither the patient nor the physician knows whether the drug or placebo
is administered). Quantifying disease progression and the choice and use of comparative agents can also be
challenging. Finally, it should be noted that trials in RDs generally involve shorter time intervals335-%7,

Table 5. Characteristics of clinical trials in rare and prevalent diseases

Sample size = 96 89 22 = 290 452 76
Randomisation 36% 30% 42% n.a. 72% 80% 87%

Double blind 18% 4% 37% n.a. 35% 33% 60%

Active comparator 22% 30% 54% 36% 43% 80% 59% 56%
Placebo 17% = - 31% 27% - = 29%
Average trial duration (years) 5.0 = 6.9

Commercial promoter = = = 90% = = = 70%
Children under 18 years of age 21% 33% 11% 1%

Source: mentioned in the table
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1.4. Strategies to overcome OMPs research challenges

To address the inherent challenges face by R&D research, novel or alternative approaches are employed in the
design of clinical trials, the application of different analytical methods, and the consideration of alternative out-
come, such as surrogate variables. Major categories of alternative designs include®®:

® Comparison with external or historical controls: In situations where randomisation to a control group is im-
practical or ethically inappropriate, single-arm trials are often used to evaluate new therapies. Recently, the
comparison of data from outside control subjects with ongoing studies has been explored. This approach
involves contrasting cohort characteristics, inclusion criteria, outcome measurement and other factors to
ensure meaningful comparisons. Natural history data can also function as external controls but require ad-
justment for differences.

® Longitudinal approach designs: Longitudinal designs take advantage of repeated measurements on the same
patients to increase the usefulness of the data and reduce variability. These include self-controlled studies,
crossover designs (where patients receive different treatments in sequence) and N-of-1 designs (where indivi-
duals receive different treatments over time). Repeated measurements can also improve randomised parallel
studies, allowing comparison between treatments cross-sectionally and within subjects.

® Master protocols: These innovative approaches evaluate multiple experimental therapies or biomarker-de-
fined populations under one overarching protocol. Platform trials, a type of master protocol, employ shared
control arms and multiple experimental arms, leading to greater recruitment efficiency and smaller sample
sizes. Basket trials refer to designs in which a targeted therapy is evaluated in multiple diseases that have
common molecular alterations. Umbrella trials, on the other hand, evaluate multiple targeted therapies for a
single disease that is stratified into subgroups according to molecular alteration. Basket and umbrella trials
employ a molecular screening protocol that allows recruitment of different diseases with the same molecular
alterations or that differentiates the single disease into different molecular subtypes®.

© Adaptive designs: Adaptive designs allow for adjustment of trial procedures or statistical methods during the
study, improving flexibility and efficiency. Adaptive randomisation adjusts randomisation probabilities based
on accumulated data. Adaptive dose-finding trials identify maximum tolerable doses more efficiently than tra-
ditional methods. Other adaptive designs include sequential cluster designs, sample size re-estimation, hybrid
phase I/ll and adaptive multiple designs. Proper planning, including early dialogue with regulators, is essential
to preserve the integrity of the study and to increase the acceptability and validity of the results obtained.

The main novel analytical strategies used in the context of OMPs research are described below?®:

© Causal inference: When randomisation is not possible, causal inference methods can control bias and provide valid
comparisons between new therapies and control groups. These methods are increasingly used in the assessment
of benefit-risk evidence during therapeutic development, especially in RDs settings. Causal inference involves esti-
mating treatment effects comparing outcomes observed under different treatments, taking into account potential
biases and confounding factors. Strategies such as the “objective trial” framework, the use of a "target trial” fra-
mework, the propensity score matching and inverse treatment probability weighting are used to minimise biases.
The success of causal inference methods depends on the size of the treatment effect and the sample size.

© Obtaining evidence from other sources: This strategy involves integrating information from different sources
or populations. Evidence collection could be within a trial with different disease types, across trials, or from
adult to paediatric populations. Methods such as hierarchical Bayesian modelling and meta-analytic-predic-
tive approaches facilitate the integration of information. The assumption of interbiability between cohorts or
trials is important for these methods, and extensions have been proposed that tailor information gathering
according to accumulating evidence.
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® Other analytical considerations:

Randomisation-based inference: Instead of traditional likelihood-based inference, randomisation-based
inference uses all possible permutations of treatment assignments to calculate p values. It is resistant to
biases caused by time trends and works well with small sample sizes, making it suitable for RDs trials.

Adaptive analytical strategy: Adaptive designs require corresponding adaptive analytical strategies. For
example, if a trial has intermediate decisions to graduate from an effective treatment early, the final analysis
should reflect this change.

Sample size assessment: It is crucial to assess the sample size necessary for the power of the study. Si-
mulations are used, especially in complex designs such as master protocols or those involving evidence
gathering.

Pharmacometrics: An alternative strategy that allows extrapolations of information across populations,
potentially making trials more ethical and efficient.

The correct selection of clinical endpoints in medical research also plays a key role in the success of clinical
trials. These variables present a diverse range in terms of importance and difficulty of measurement. They ran-
ge from high-level indicators such as “cure” or overall survival, which act as the gold standard, to intermediate
variables such as time to disease progression, which provide insight into the severity and efficacy of treatment.
Validation of these variables is particularly complicated when working with small study sizes, where the number
of patients is limited*04!.

In this context, some clinical variables become crucially important. For example, the measurement of renal failu-
re in Fabry disease can have a significant impact on patients’ daily life and survival. Achieving symptom impro-
vement and meeting patients’ individual preferences is invaluable, even in the absence of direct evidence linking
these improvements to disease progression. However, it is imperative to support these improvements with a
thorough analysis of how disease and treatment interact with each other. This includes a rigorous assessment
of health-related quality of life, especially when patients are facing disability. In this regard, it is necessary to use
properly validated scales specific to the disease under investigation4',

When the medical community lacks a solid consensus on which variable is most relevant or when understanding
about treatment is still limited, considering multiple variables provides a more complete perspective. However, it
is imperative to establish a hierarchy among these variables to avoid confusion and be efficient with the use of
resources. In the case of RDs, the use of surrogate variables could provide a more complete picture. However,
the evaluation of these variables can be a complex process and sometimes requires stronger evidence support
before they are approved by regulatory bodies*4T.
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1.5. Additional considerations about OMPs research
=» EMA Incentives for OMPs research

OMPs have several institutional support mechanisms to facilitate their development. One of these is protocol
assistance, which provides specialised scientific guidance tailored to OMPs, to help sponsors address queries
related to studies essential to demonstrate the efficacy, safety and quality of the product*.

In addition, market exclusivity is extended for authorised OMPs, granting ten years of protection against competitive
medicines with similar indications. This duration of protection can be extended by two years for paediatric OMPs*.
Non-orphan drugs also have a market exclusivity of ten years, limited to generics of the reference product®.

SMEs also benefit from additional incentives, such as administrative and procedural support from the EMA's
office and fee reductions, as they undertake the development of designated orphan drugs*.

It is important to note that although the EMA does not provide research grants for OMPs sponsors, alternative fun-
ding options exist from sources such as the European Union Framework Programmes for Research and Innovation
(1984-2018), such as Horizon 2020 (2013-2020), Horizon Europe (2021- 2027), UE ProHealth (2021-2027). Spanish
funds are also available, such as the Strategic Projects for Economic Recovery and Transformation (PERTE), which
have supported and will continue to support OMPs research through the funding of projects that promote basic
and translational research, the development of new therapies and diagnostic tools, among others*.

=» Scientific advances in OMPs research

In the field of RDs, scientific advances have led to a diversification of research strategies®. Modulation of gene
expression also plays a key role, making it possible to generate functional proteins despite mutations. Similar-
ly, monoclonal antibodies are used to target specific pathological processes. Advanced technologies make it
possible to precisely influence gene expression®. Ultimately, Cell Therapy, which includes haematopoietic stem
cell transplantation and gene therapy, is a promising alternative for a number of rare genetic diseases. Drug re-
purposing also contributes to diversifying therapeutic approaches. These perspectives, ranging from molecular
level correction to genomic manipulation, form a broad multidisciplinary landscape in the search for effective
therapeutic approaches for rare genetic conditions®.

=>» Other aspects

Research in RDs encompasses a variety of aspects. The main distinctive elements of R&D in OMPs were dis-
cussed in previous sections. However, it is important to mention other areas that also form part of the scope of
R&D in this field:

1. RDs registers: In Europe, there are 827 RDs registers®. A notable example in Spain is the ReeR*.

2. Research networks: Research networks, such as the Centre for Biomedical Networked Research (CIBERER)*
and European Reference Networks*, are designed to foster collaboration in R&D, allowing for a more collec-
tive and effective approach.

3. International Rare Disease Research Consortium (IRDIRC): The IRDIRC* which works globally to improve
R&D for RDs therapies.

4. Role of patients and associations: The active role of patients and the associations that represent them, such
as the Spanish Rare Diseases Federation (FEDER), the European Patients’ Academy (EUPATI)®" and the Eu-
ropean Association for Rare Diseases (EURORDIS)®, is essential in RDs research, as they provide valuable
perspectives and contribute to informed decision-making.
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5. Incorporation of patient-related outcome measures: The incorporation of patient-reported outcomes (PROMs)
and patient-reported experiences (PREMSs) is crucial to assess the real impact of treatments on patients’ qua-
lity of life. Designing specific tools for RDs improves the accuracy of these assessments’S,

6. Advanced Therapies: The National Health System (NHS) Plan of Approach for Advanced Therapies aims to
facilitate the safe and efficient implementation of these therapies®.

7. Artificial Intelligence (Al) in RDs: Al is revolutionising RDs research by improving diagnosis, prognosis and
treatment. However, the generation and use of quality data are essential for its success®.

8. Training and information: Training and information are pillars in RDs research, and recognising clinical gene-
tics as a speciality is a necessary step to foster greater knowledge and a better approach to these diseases®.
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Chapter 2

Access and equity in orphan drugs:
what makes them unique?

lthough current legislation provides safeguards to ensure accessibility and equity in health care, the reality is

that there are significant inequalities. The problem of access and equity begins with the lower availability of
orphan drugs in Spain compared to other European countries and it is exacerbated by the barriers to access to the-
se treatments that exist in different regions. This is due to the fact that each AC has its own procedures and criteria
for authorisation and prescription, in addition to other factors that influence their availability, such as the existence
of regional health plans, the number of specialised centres, the number of diseases included in neonatal screening
programmes, investment in medicines and participation in clinical trials. In addition to these inequities, there are
others related to income level, ethnicity, gender or sexual orientation.

This chapter begins by describing the main regulations in place to promote equity in access to OMPs in Spain,
followed by an analysis of the times and levels of access to OMPs that are publicly funded and those that are not,
as well as presenting the current situation for advanced therapies. A section is then devoted to exploring regional
disparities in the availability of OMPs with a particular focus on the factors that may influence these disparities.
Finally, inequity in the care of people with RDs will be addressed.
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2.1. Regulation on equal access to OMPs in Spain

Despite the absence of specific legislation regulating RDs-oriented therapies, these drugs are subject to regula-
tory provisions of varying scope, which emphasise the importance of guaranteeing the universality, quality and
safety of medical care, ensuring equal access regardless of the place of residence of the person in need of care.
These regulations also prohibit discrimination based on racial or ethnic origin, gender, religion, beliefs, age, disa-
bility, sexual orientation or identity, illness or other personal or social conditions.

The General Health Law 14/1986 is a fundamental regulation which establishes general principles, such as the
following™:

1. Public health care shall be extended to the entire Spanish population. Access to and provision of health care
shall be carried out under conditions of effective equality.

2. Health policy shall be geared to overcoming territorial and social imbalances.

In addition, the Law 16/2003, on Cohesion and Quality of the National Health System, indicates that the
public health administrations must “ensure citizens’ right to health protection, with the common objective
of guaranteeing equity, quality and social participation within the NHS". It also establishes (article 24) that
“access to healthcare services shall be guaranteed regardless of where in the national territory the NHS users
are at any given time, paying special attention to the singularities of island territories”. Finally, it emphasises
(Article 8) that the healthcare services included in the NHS common basic portfolio “shall be provided in
such a way as to guarantee continuity of care, under a multidisciplinary, patient-centred approach, ensuring
maximum quality and safety in their provision, as well as conditions of accessibility and equity for the entire
population covered”.

Furthermore, the Royal Decree 1030/2006, which establishes the portfolio of common services of the Natio-
nal Health System and the procedure for updating it, reinforces the guarantee that “users of the NHS will have
access to the portfolio of common services, provided that there is a clinical and health indication for it, under
conditions of effective equality, regardless of whether or not a technique, technology or procedure is available
in the geographical area in which they reside”. It also stresses that “health services that cannot offer any of the
techniques, technologies or procedures contemplated in this portfolio in their geographical area shall establish
the necessary mechanisms for channelling and referring users who require it to the centre or service where it
can be provided, in coordination with the health service that provides it".

On the other hand, the Law 29/2006, on the Guarantees and Rational Use of Medicines and Health Products,
recognises the right of all citizens to obtain medicines under equal conditions throughout the NHS, without pre-
judice to rationalise their prescription and use adopted by the Autonomous Regions. It prohibits the unilateral
imposition of specific restrictions on the prescription, dispensing and financing of medicines or health products
by the AC*.

The Law 39/2006, on the Promotion of Personal Autonomy and Care for Dependent Persons, emphasises “uni-
versal access for all dependent persons, in conditions of effective equality and non-discrimination’, including
“the assessment of people’s needs, taking into account criteria of equity to guarantee real equality”, as well as
the "personalisation of care, taking special account of the situation of those who require greater positive action
as a consequence of having a greater degree of discrimination or less equal opportunities”s.
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Likewise, the General Public Health Act 33/2011, which includes in its provisions the prevention and early detec-
tion of rare diseases, as well as support for people with rare diseases and their families, guarantees that®:

1. All persons have the right to equal treatment in public health care without discrimination on the grounds of
birth, racial or ethnic origin, sex, religion, belief or opinion, age, disability, sexual orientation or identity, illness
or any other personal or social condition or circumstance.

2. Any discrimination between women and men in public health actions is prohibited, in accordance with the
provisions of Organic Law 3/2007, of 22 March, for the effective equality of women and men.

3. The disease may not give rise to differences of treatment other than those resulting from the treatment
process, from objective limitations on the exercise of certain activities or from those required for reasons of
public health.

Finally, article 91.5 of RD-legislative 1/2015, of 24 July, which approves the revised text of Law 29/2006 on
guarantees and rational use of medicines and health products, reiterates that “measures aimed at rationalising
the prescription and use of medicines and health products that may be adopted by the Autonomous Regions
shall not lead to differences in the conditions of access, catalogue and price of medicines and health products
financed by the NHS". Similarly, it states that “the right of all citizens to obtain medicines under equal conditions
throughout the NHS is recognised, without prejudice to the measures aimed at rationalising the prescription and
use of medicines and health products that may be adopted by the Autonomous Regions in the exercise of their
powers"’.

More recently, Act 121/000110 of June 2022 sought to consolidate the equity, universality and cohesion
of the NHS8. This bill proposed that health services be provided primarily by public entities®®, incorporated
the consideration of health in all government policies, and expanded access to health care in various situa-
tions!. The Congress of Deputies gave the green light for this law to go through parliament in September
2022'°, but by September 2023, it had not yet been approved due to several factors, including the electoral
process of that year''2,

2.2. Analysis of the timing and level of access to orphan drugs
=> Funded OMPs

One of the key issues in addressing equitable access to medicines relates to the availability of these products.
This includes identifying which medicines have received NHS funding following EU approval and the time from
approval to availability.

By 2023, the EMA's Committee for Orphan Medicinal Products and Medicinal Products (COMP) had designated
more than 1,800 active substances as OMPs. Of these, 199 had the orphan drug designation (ODD), of which
147 medicines had a marketing authorisation (MA) in the European Union. Of these 147, 123 had a national code
(NC) assigned by the Spanish Agency for Medicines and Health Products (AEMPS). Finally, of the latter, 78 had
been financed by the NHS. Thus, between 2019 and 2023, there were average annual increases of 8.4% in the
number of ODD, 9.3% in MA, 7.0% in NC and 14.7% in OMPs funded by the NHS (Figure 1)2.

| The right to health care at public expense is recognised for persons in the ascending line who are reunited when they have a son or daughter entitled to health
care in the NHS and there is no third party obliged to pay; for Spanish nationals residing abroad during their trips to our country, as well as for their relatives; for
applicants for international protection, applicants and beneficiaries temporary protection, and for victims of trafficking in human beings or sexual exploitation. It
also guarantees that the right to health protection and healthcare for people who are not registered or authorised as residents in Spain can be exercised under
the same requirements and conditions in all the Autonomous Regions.

37

INDEX



Access and equity in orphan drugs: what makes them unique?

Figure 1. Levels of access to OMPs in Europe and Spain, 2019-2023
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In other words, seven out of ten medicines designated as orphan drugs between 2019 and 2023 are authorised
in Europe. Eight out of ten of these authorised medicines are marketed in Spain, but only 63% of nationally coded
medicines are funded by the NHS (Figure 2)'2.

Figure 2. Relationship between levels of access to OMPs, 2019-2023

% of OMPs with 0DD and MA % of OMPs with MA and NC % of OMPs with NC and NHS
100% 91%

% 86% . .
20% . 85% 84%  84%
80% 1% 70% /3% 7%  74%
48% 46% 50% 51%

: |||||| |||||| |||||| |||||| |||||| ““‘\ |||||| ““‘\ |||||| ||||||

60%
2019 2020 2021 2022 2023 2019 2020 2021 2022 2023 2019 2020 2021 2022 2023

63%

50%
40%
30%
20%
10%

0%

Notes: MA: marketing authorisation. 0DD: Orphan drug Designation. NC: National Code. NHS: NHS funding
Source: AELMHU (2022'%, 2023'%)

Despite obtaining funding, many OMPs do so with specific limitations. Out of a total of 78 OMPs that currently
have favourable price and reimbursement approval in the NHS, 49% (n=38) are under limited funding which may
be due to restrictions in the indications for which they are approved or the presence of an indication not included
in the funding (Figure 3)'°.
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Figure 3. Conditions of the financed ODs, December 2023

Financed with restrictions
38 Fully funded
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Source: AELMHU (2022'%, 2023')

Regardless of whether the drug is publicly funded, another relevant issue is the length of the whole process.
The average waiting time for funding" a new OMP in Spain in the period between 2020 and 2023 was 23 and
33 months (2 to 3 years). In 2019, this waiting time was considerably shorter, with a duration of 14 months
(Figure 4)'3.

Figure 4. Average waiting time for OMPs funding in Spain, in months, 2019-2023

24

23

2019 2020 2021 2022 2023

Note: Average waiting time between obtaining the National Code and the date of discharge to the NHS.
Source: AELMHU (20224, 20233)

In this context, Spain ranks 27th out of 36 European nations, according to data from the W.A.LT. report. On average,
patients with RDs in Spain have to wait nine times longer than those in the leading country, Germany, to access the
pharmacological treatment needed for their condition (Figure 5). It is also worth noting that, for non-oncological
RDs, Spanish patients face a wait 10 times longer than in Germany®.

Il Average waiting time between obtaining the NC and the date of discharge to the NHS.
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Figure 5. European comparison of waiting times for OMPs funding, relative to best country, 2018-2021
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Note: The graph shows how many times longer a country’s waiting time is relative to the lead country, using average waiting times obtaining marketing

authorisation and local public funding over the period 2078-2021. Malta has been excluded because it represents an outlier, being the country with the

longest waiting times, twenty times longer than Germany. It should be noted any case that in Germany immediate reimbursement is allowed for medi-

cines with no therapeutic alternative, and after 6 months an assessment of the clinical benefit of the drug is carried out, followed by a price negotiation

that may take a further 6 months. If the volume of sales exceed 50 million per year, the new negotiated price applies, irrespective of whether the drug is
an orphan drug or not.

Source IQVIA (2023)"°

=> Non-funded OMPs

In 2023, there were 24 OMPs with a marketing authorisation, but without an assigned national code. In addition,
45 OMPs were identified as having a national code but no public funding. Within the group of the 24 OMPs wi-
thout a national code, 34% had received their marketing authorisation within the last year, 33% had obtained it
between 1 and 2 years ago, 4% between 2 and 3 years ago, and the remaining 29% had obtained it more than 3
years ago (Figure 6)'°.

Figure 6. Distribution of OMP without national code by waiting time to marketing authorisation,

December 2023 (n=24)

More than 3 years
Less than 1 year

Between 2 and 3 years v

Between 1 and 2 years

Source: AELMHU (2023)"3

OMPs with a marketing authorisation but without a national code were grouped into five therapeutic areas.
These areas included anti-infectives (21%), oncological (17%), haematology and metabolic (13% each one) and
hormonal preparations (12%). The remaining percentage was distributed in various areas, such as nervous sys-
tem, dermatology, anti-parasitic products and others (Figure 7)°.
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Figure 7. Therapeutic areas of OMPs with marketing authorisation and without national code, December

2023 (n=24)
Other
Haematological agent
Oncology
Antiparasitic products
Hormone preparations Anti-infectives

Nervous system

8%
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Source: AELMHU (2023)"3

Of the 45 OMPs with a national code but not funded by the NHS, 27 had not received approval for funding due
to a resolution", while 18 were under study or had not been applied for funding. Of the 45 nationally coded
and unfunded OMPs, 20% had obtained their national code within the last year, compared to 22% which had
obtained their code between 1 and 2 years ago. The remaining 58% had obtained their code more than 2 years
ago (Figure 8)2.

Figure 8. Reasons for non-financing and waiting times, nationally coded and unfunded OMPs, December 2023

Reason for non-financing Time elapsed since national code

Under study or
without request

for funding Less than 1 year

Not funded by More than 2 years 9
18 resolution 26
27
Between 1 and 2
years
10

Fuente: AELMHU (2023)3

Forty percent of the 45 NC and unfunded OMPs were dedicated to oncology, followed by 24% to metabolic me-
dicines, 7% to nervous system and sense organs, 5% to haematological and anti-infectives, and 4% to hormonal
preparations. The remaining non-funded OMPs are indicated in the areas of dermatology, musculoskeletal, im-
munomodulators and other specialities’.

1l Although we do not have data for December 2023, as of March 2022, there were 28 OMPs in this situation. In 11% of cases (3), the laboratory had not requested
a price. In 32% (9), therapeutic alternatives were available at lower cost. In 39% (11) no price was requested due to uncertainty of clinical benefit, and the
proposed price also had a high budgetary impact, not corresponding to the clinical value provided, so that the impact in terms of rationality and distributive
justice in the context of the use of clinical resources was adverse. 18% of cases (5) had not been included in the pharmaceutical benefit due to rationalisation
of public expenditure and high budgetary impact'.
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Figure 9. Therapeutic areas of the OMP with national code and without funding
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Source: AELMHU (2023)'3

=» Advanced therapies

Advanced therapies (innovative medicines based on genes, tissues or cells) are associated with very significant im-
provements in the health and quality of life of patients, including in some cases curing diseases for which there are
no therapeutic alternatives in advanced stages. Many of these advanced therapies are considered orphan drugs,
due to the low prevalence of their target patient groups, being a specific case of interest. As of 31 December 2023,
there were 15 advanced therapies with MA in Europe, of which 14 with CN and 5 funded by the NHS (3 of them
funded in 2019 and 2 in 2021) (Figure 10).

Figure 10. Funding status of advanced therapies, Europe and Spain, 2015-2023
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Notes: MA: marketing authorisation. NC: National Code. NHS: NHS funded.
Source: AELMHU (2023)"3

2.3. Regional disparities in orphan drug availability

Once a medicine has been publicly funded, it is crucial to understand the extent to which its availability and use varies
at the regional level. In many cases, disparities arise, as each region sets its own criteria for the use and prescription
of these medicines, at regional, provincial and even hospital level.
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Unfortunately, studies on the availability and use of funded medicines at the regional level are virtually non-exis-
tent. In addition, we lack databases that provide detailed information on the use of each medicine in specific
hospitals and ACs. Therefore, in this section, we will use proxy indicators that allow us to assess regional dispa-
rities in access. These indicators will include elements such as the existence of regional plans, the availability
of Reference Centres, Services and Units (CSUR), the extent of neonatal screening coverage at regional level,
pharmaceutical expenditure by AC and the involvement of each AC in clinical trials related to RDs.

Spinal muscular atrophy (SMA) 5q

SMA is an inherited neurodegenerative disease caused by mutations in the SMN1 gene, resulting in a defi-
ciency of the survival motor neuron protein. This deficiency causes degeneration of alpha motor neurons in
the spinal cord, which triggers symptoms of weakness and progressive decrease in muscle mass. In Spain,
approximately 900 people suffer from SMA™".

Before drug treatments were developed, this disease was the leading genetic cause of mortality in children
under 2 years of age. The vast majority of patients (97%) have the 5q" gene-associated type of SMA. Currently
available pharmacological treatments to address this disease include nusinersen (licensed by the EMA in 2017
and funded by the National Health System in 2018), the onasemnogene abeparvovec (EMA: 2020; NHS: 2021)
and risdiplam (EMA: 2021, not funded by the NHSY)".

A study conducted by Garcia-Parra (2022) focused on investigating access to drugs to treat 5 SMA. The pri-
mary purpose of this research was to identify possible disparities in access to these treatments in four ACs in
Spain: Andalusia, Castilla-La Mancha, Catalonia and Murcia®.

The results of the study indicated that several factors may influence the variability of access to treatment, such
as the number of centres, services or reference units (CSUR) available, the existence of regional plans for RDs,
the implementation of pilot neonatal screening programmes, hospital pharmaceutical spending at the regional
level, the participation of the Autonomous Regions in clinical trials related to SMA, and the personal and logisti-
cal resources for the clinical management of the disease'’.

There were no significant differences observed in access to nusinersen between the ACs studied. The period
between prescription and administration of the drug varied between 7 and 60 days in all the ACs. Catalonia was
the AC with the longest time lag between prescription and administration of nusinersen. In addition, it was noted
that Catalonia was the only region in which the onasemnogene abeparvovec had been prescribed until 30 June
2022. Table 1 below presents the main findings analysed by the authors™”:

1. Available CSUR: Despite being the Autonomous Region with the highest number of CSUR, Catalonia experienced
the longest waiting times for access to nusinersen. This delay was probably due to the complexity of the
process, which require an assessment by an expert committee composed of medical and pharmaceutical
professionals appointed by the competent authority.

IV The name 5q comes from the fact that mutations in the SMN1 gene (motor neuron survival gene) are found on chromosome 5.

V At the time of the Garcia-Parra study (2022), which is the case study used in this section, it was only available in Spain in open clinical trials and as expanded
access. Of the three existing SMA modificator drugs, only two had a published pharmacoclinical protocol (nusinersen in 2018 and onasemnogen abeparvovec
in 2022), while risdiplam still did not have one as of 30 June 2022. For this reason, access was only analysed for two drugs: nusinersen and onasemnogen
abeparvovec.
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2. Existence of regional plans for RDs: Of the four ACs studied, only two had regional plans for RDs. However,
only the Murcia experts interviewed indicated that their usefulness was relevant.

3. Implementation of pilot neonatal screening programmes: Neonatal screening for this disease is available as
a pilot programme in the AC of Valencia (Hospital Universitari i Politécnic La Fe in Valencia, from 2021) and
in Andalusia (Hospital Virgen del Rocio in Seville, from 2021, and Hospital Regional de Mélaga, from 2022).
Therefore, only Andalusia (25% of the ACs studied) had a pilot neonatal screening programme for SMA.

4. Hospital pharmaceutical expenditure at regional level: Murcia has the highest hospital expenditure per capita
(183.45¢€), followed by Catalonia (172.71€), Castilla-la Mancha (166.66€) and Andalusia (151.71%).

5. Participation of the ACs in clinical trials: Two of the four ACs studied, Andalusia and Murcia, were involved in
clinical trials related to SMA.

6. Personal and logistical resources for the clinical management of the disease: No differences were found in
the availability of personal and logistical resources for the clinical management of SMA, as the clinical experts
interviewed in the four ACs stated that these resources were available.

Table 1. Time, degree of access and other SMA variables

Time and degree of access

Average time to administration of nusinersen, since pres-

cription (days) / 760 60 30-60
c:;r?g:i;ggr?;z:“g;;:; D&l S D A Not administered Not administered 15-21 Not administered
Variables analysed

N°. of new SMA diagnoses per year 34 1-2 4-6 2
Numt?er of neuromuscular RDs reference centres, services . 0 4 0

or units

Existence of regional plans for RDs Yes - - Yes
N°. of neonatal screening pilot centres 2 0 0 0
'("Z%SZTT?Lozzggr;:‘;‘}”;:ﬁzg)e"pe"d"”’e S Rt (5 1,280,296 341,584 1,340,805 278,570
Hospital pharmaceutical expenditure per capita (euros) 151.11 166.66 172.71 183.45
Participation in SMA clinical trials Yes No No Yes
Availability of personnel and logistical resources for the Ves Ves Ves Ves

management of the SMA

Source: Garcia-Parra (2022)"

->» Analysis of factors that may influence access to OMPs in Spain

In the absence of specific studies and without a clear understanding of access to OMPs, various variables, such
as the availability of CSUR, the implementation of regional plans for RDs, the implementation of neonatal scree-
ning programmes, drug spending and the participation of the Acs in clinical trials related to RDs, may be useful
to understand possible disparities in access that may exist between the different ACs.
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Regional plans

Despite the absence of specific legislation regarding treatments for rare diseases, a strategic framework has
been established in 2009, which was updated in 2014. In addition, eight ACs (Andalusia [2008'8], Madrid [2016°,
to be updated in 2023%], Extremadura [20042, 201072 20192, Navarra [2017%4], Murcia [2018%], Galicia [2021%],
Canary Islands [2022%7] and Castilla y Ledn [2023%]) have approved their own plans for RDs. On the other hand,
four others (Catalonia, Basque Country, Valencian Community and Castilla la Mancha®) have incorporated spe-
cific measures to address RDs in their health plans?.

CSUR

In May 2022, there were a total of 296 CSUR in Spain. However, most of these centres were located in three
specific ACs: Catalonia led with 96 CSUR (32.4%), followed by Madrid with 87 (29.4%) and Andalusia with 39
(13.2%) (Figure 11)%.

Figure 11. Distribution of CSUR by Autonomous Community (n=296), 2022
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Andalusia 39
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Notes: CSUR: Reference Centres, Services and Units. AC: Autonomous Communities. GA: Galicia. BC: Basque Country. CB: Cantabria. MC: Murcia.
CL: Castilla y Ledn. AS: Asturias. CM: Castile-La Mancha. AR: Aragon. CN: Canary Islands.
Source: Ministry of Health (2022)*°

On the other hand, if we analyse the number of CSUR per million inhabitants, we observe that Cantabria has
the highest ratio, with 13.6 CSUR per million inhabitants, followed by Madrid with 12.6 and Catalonia with 12.0.
Other regions, such as Galicia, the Valencian Community, the Basque Country, Asturias and Murcia, had between
4 and 5 CSUR per million inhabitants. In contrast, 4 ACs (Balearic Islands, Rioja, Navarre and Extremadura) had
no CSUR at all (Figure 12)%.

45

INDEX



Access and equity in orphan drugs: what makes them unique?

Figure 12. CSUR per million inhabitants, 2022
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Note: CSUR: Centros, Servicios y Unidades de Referencia.
Source: Ministry of Health (2022)*°

These 296 CSUR were distributed across 47 healthcare centres". The hospitals with the largest number of CSURs
were Hospital Vall D’Hebron in Catalonia, Hospital Sant Joan de Déu in Catalonia and Hospital Universitario de La Paz
in Madrid, with 34, 30 and 29 CSURSs, respectively. In addition, 7 other hospitals had a significant number of CSUR,
ranging from 12 to 24 in each. The remaining centres (a total of 47) had less than 10 CSURs, with 14 of them having
only 7 CSUR (Table 2)®.

Table 2. Distribution of CSUR in the top 10 (out of 47) health care facilities, 2022

Hospital U. Vall D’Hebron Catalonia 34 10.7%
Sant Joan de Déu Hospital Catalonia 30 9.4%
La Paz Hospital Madrid 29 9.1%
Hospital U. Virgen del Rocio Andalusia 24 7.5%
Hospital Clinic de Barcelona Catalonia 21 6.6%
Hospital U. y Politécnico La Fe Valencian Community 21 6.6%
Hospital General U. Gregorio Marafion Madrid 12 3.8%
Hospital U. 12 de Octubre Madrid 12 3.8%
Hospital U. de Bellvitge Catalonia 12 3.8%
Hospital U. Ramén y Cajal Madrid 12 3.8%

Note: CSUR: Reference Centres, Services and Units. In some cases, a CSUR may be associated with two centres. When we split these centres into two
separate entities, the total number of CSUR increases from 296 to 319.

Source: Ministry of Health (2022)%

VIIn some cases, a CSUR may be associated with two centres. When we split these centres into two separate entities, the total number of CSURs increases
from 296 to 319.
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Newborn screening

Newborn screening is an essential part of medical care for newborns, being an effective tool in the early detec-
tion and management of rare diseases that, if not detected in time, could lead to irreversible sequelae and even
compromise the life of those affected. This type of early detection plays a fundamental role in addressing the
impact of RDs, given that approximately 72% of them have a genetic origin and around 70% of them manifest
themselves during childhood®".

In Spain, the decentralisation of health competencies means that each autonomous community has autonomy
to manage its health programmes, including newborn screening. This decentralisation generates significant
differences in disease coverage between different regions of the national territory. According to the latest infor-
mation published by the Ministry of Health (in the year 2021), seven diseases are part of the newborn screening
programme (NSP) of the common portfolio of health care services of the NHS, and are therefore offered to all
newborns in Spain: congenital hypothyroidism (CH), phenylketonuria (PKU), cystic fibrosis (CF), medium-chain
acyl-coenzyme A dehydrogenase deficiency (MCADD), long-chain 3-hydroxyacyl-coenzyme A dehydrogenase
deficiency (LCHADD), glutaric acidemia type | (GA-1) and sickle cell disease (SCD)®.

At the regional level, most of the ACs and the two autonomous cities have officially incorporated other diseases
into their NSP as part of their respective complementary service, which results in some Spanish regions having
up to 41 diseases in their screening programmes by 2021, with Murcia, Melilla, Ceuta, Andalusia, Galicia, Aragon,
La Rioja and Catalonia standing out in this respect, while others, such as Asturias and the Balearic Islands only
cover eight (Figure 13).
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Figure 13. Newborn screening programmes in Spain, 2021
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Abbreviations 2M3HBA: 2-methyl-3-hydrobutyric aciduria; 2MBG: 2-methylbutyrylglycinuria deflciency; 3-MCCD: 3-methylcrotonyl-CoA carboxylase defl-
ciency; 3MGA: 3-methylglutaconic aciduria; FA: sickle cell anaemia; ARG: argininaemia; ASLD: arginosuccinic aciduria; BTD: biotinidase deficiency; CACTD:
carnitine/acylcarnitine translocase deflciency; CC.AA. and CA: Autonomous Community; CiA: Autonomous City; CIT- and CIT-I: citrullinaemia type | and
CITI: citrullinaemia type I and CIT-I: citrullinaemia type I and CIT-II. II, respectively; CPT I and CPT II: carnitine palmitoy! transferase deficiency type | and Il,
respectively; CUD: primary carnitine deficiency; CF: cystic fibrosis; GA-i: glutaric acidemia type I; GALK-D: galactokinase deficiency galactosemia; GALT-D:
galactosemia due to galactokinase deficiency; GALT-D: galactosemia due to galactokinase deflciency; GALK-D: galactosemia due to galactose deflciency;
GALK-D: galactosemia due to galactose deflciency; GALK-D: galactosemia due to galactose deflciency sa-1-phosphate uridyltransferase; HC: congenital
hypothyroidism; HCY: homocystinuria; HFA: hyperphenylalaninemia/tetrahydropterin cofactor defect; HMG-CoALD: 3-hydroxy-3-methylglutaric aciduria; HSC:
congenital adrenal hyperplasia; IBD: isobutyryl-CoA dehydrogenase deficiency (IBD); IVA: isovaleric acidemia; KTD: ketothiolase deflcit; LCHADD: long-chain
3-hydroxyacyl-CoA dehydrogenase deflcit; MADD: ketothiolase deflcit; LCHADD: long-chain 3-hydroxyacyl-CoA dehydrogenase deficit: isovaleric acidemia;
KTD: ketothiolase deficiency; LCHADD: long-chain 3-hydroxyacyl-CoA dehydrogenase deficiency; MADDmultiple acyl-CoA dehydrogenase deficiency; MAL:
malonic aciduria; MAT I/Ill: methionine adenosyltransferase /1l deficiency; MCADD: medium-chain acyl-CoA dehydrogenase deflciency; MCD: multiple
carboxylase deflciency; MET: hypermethioninaemia; MMA: methylmalonic acidemia; MSUD: maple syrup urine disease; PA: propionic acidemia; PKU: phen-
ylketonuria; SCADD: short-chain acyl-CoA dehydrogenase deficiency; SCID: severe combined immunodeficiency; TFPD: trifunctional protein deficiency; TYR-I,
TYR-Il and TYR-III: tyrosinemia types I, I and Ill, respectively; VLCADD: very long-chain acyl-CoA dehydrogenase deficiency; NHS: National Health System.

Source: Ministry of Health (2024)%

On 16 April 2024, the Ministry of Health presented measures to the Council of Ministers to expand the basic
common portfolio of NHS services in neonatal screening. The approval of tyrosinaemia type 1 and the inclusion
of other screenings such as congenital heart disease and hypoacusis were highlighted. The first pathologies to
be included will be endocrine-metabolic (n=4), followed by others that will be examined during the second half
of 2024 (n=6). By the first quarter of 2025, five pathologies are expected to remain to be evaluated, bringing the
total number of diseases included in the common portfolio of services to 23%.
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Similarly, in recent years various Acs have expanded the range of diseases included in their NSP. Here are some
examples:

® Asturias has included 11 diseases®.

® Cantabria has included 11 diseases, among which homocystinuria (HCY), MSUD and isovaleric acidemia
(IVA) screening which were added in November 202235. Furthermore, it has announced the addition of new
diseases during 2024,

® Castilla-La Mancha has included 27 diseases®’.

® The Community of Madrid has included a total of 21 diseases and has also added two pathologies to the neo-
natal screening programme that are in the pilot phase: SMA and severe combined immunodeficiency (SCID)®.

® The Autonomous Community of Navarre has included a total of 26 diseases®’.

® The Valencian Community announced the incorporation of new diseases in December 20214 and subse-
guently further additions have been announced, bringing the total number of diseases to 114'.

® Galicia has included a total of 34 diseases among

which the incorporation of SMA stands out, as an- R e e e
nounced in its Official Journal in November 20232, screening programmes at the national level

In addition, it has announced the inclusion of new
diseases in 2024%.

® The Region of Murcia continues to lead among the
ACs with the highest number of diseases covered
by screening as it has included a total of 44 disea-
ses™,

® Balearic Islands have announced the incorpora-
tion of new diseases during 2024%°.

Internationally, Spain ranks as one of the Euro-

pean countries with the lowest number of disea- 5
ses included in the national NSP considerably
behind countries such as Italy (with 48), Poland,
Austria or Portugal (all with 29), among others (Fi-
gure 14).

Phenylketonuria (PKU) and congenital hypothyroi-
dism (CHT) are frequently included in NSP in all Eu- g 7
ropean countries'. Both diseases have a relatively
high incidence compared to other screened disea-

2

ses (both have an incidence more than 1in 10,000, rl:l;’t.ig;;iliseases included in hegnatal screening =
while other diseases included in the programmes
may have incidence rates as low as 1in 250,000)®. Note: The figure represents the number of diseases included in the NSPs

at national level, excluding those that may be established by regions and/

However, there are other diseases with Sim”arly or autonomous communities, as is the case in Spain.

high incidence rates, such as spinal muscular atro-

phy (SMA) and sickle cell disease (SCD), which are . ' .
. . o s Source: own elaboration based on data from Charles River Associates
screened nationally in less than 30% of countries®. (2027)1s

Abbreviations: NSP: Newborn Screening Programme.
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Finally, it is observed that, on average there 20% more diseases included in the NSP at regional level than in NSP
implemented at national level. Spain is the country with the most marked difference (7 at national level, 40 at
regional level) (Figure 15).

Figure 15. Map of disease inclusion in newborn screening panels in 30 European countries
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Abbrevations: 2M3HBA: 2-methyl-3-hydroxy butyric aciduria; 2MBG: 2-methylbutyryl-CoA dehydrogenase deficiency; 3MCC: 3-methylcroto-nyl-CoA
carboxylase deficiency; 3SMGCA: 3-methylglutaconic aciduria; ARG: argininosuccinic aciduria; ASA: argininosuccinic aciduria; A-T: alpha-thalassaemia;
BKT: beta-ketothiolase deficiency: Argininosuccinic aciduria; ASA: argininosuccinic aciduria; B-T: beta-thalassaemia; BTD: biotinidase defect; CAH:
congenital adrenal hyperplasia; CF: cystic fibrosis; CHT: cystic fibrosis; CHT: congenital hypothyroidism: Congenital hypothyroidism; CIT: Citrullinaemia
type I; CIT II: Citrullinaemia type Il (citrin deflciency); CPT I: Carnitine palmitoyl-transferase (L); CPT II: Carnitine palmitoyl-transferase Il deflciency;
CUD: Carnitine transport deficiency; EXP: Short-chain acyl CoA dehydrogenase deficiency; GA I: Glutaric acidemia type |; GA2: Glutaric acidemia type II;
GAL: Galactosemia; GALK: Galactokinase deficiency; GBA: Gaucher disease; HCU: Homocystinuria (CBS deflciency); IBG: Isobutyryl-CoA dehydrogena-
se deflciency; IVA: Isovaleric acidemia; LCHAD: Short/medium chain 3-OH acyl-CoA dehydrogenase deflciency; MADD: Multiple acyl-CoA dehydrogena-
se deflciency; MAL: Malonic aciduria; MAT: Methionine adenosyltrans- pherase deflciency; MCAD: Medium-chain acyl-CoA dehydrogenase deficiency;
MCD: Multiple carboxylase deflciency; MMA: Vitamin B12 deficiency; MPS I: Mucopolysaccharidosis type I; MSUD: Maple syrup urine disease; MUT:
Methylmalonic acidemia; OTC: Ornithine transcarbamylase deficiency; PA: Propionic acidemia; PKU: Phenylketonuria; POMPE: Pompe disease; SCD:
Sickle cell disease; SCID: Severe combined immunodeficiency; SMA: Spinal muscular atrophy; TYR I: Tyrosinemia type I; TYR II: Tyrosinemia type II;
TYR IlI: Tyrosinemia type IlI.

Source: Charles River Associates (2027)*

It is worth noting the relationship between NSP and the availability of treatments for the diseases being scree-
ned. On the one hand of the 81 drugs designated as orphan drugs that are approved and marketed in Spain as
of January 2024, only 5% are indicated for any of the diseases included in NSPs. These are orphan drugs for CF
(ezacaftor and ivacaftor, and the triple combination of tezacaftor, ivacaftor and elexacaftor) and for SMA (nusi-
nersen and onasemnogen abeparvovec).

On the other hand, among the 7 diseases included in the national NSP, 43% of them have associated OMPs, while
the other 43% of the pathologies have a dietary approach. In turn, of the other 33 diseases included in the neonatal
screening in some Autonomous Communities, most of them (91%) have an associated dietary treatment, while 6%
have a drug indicated for this pathology and only one pathology (3%) requires stem cell transplantation (SCID) (Figure
16). In short, there are few OMPs associated with the diseases that are the object of neonatal screening in Spain, but
the diseases with associated OMPs are actually included in the national NSP. In this regard, it should be noted that the
orphan drug voxelotor has been approved in Europe for SCD, but is not yet approved in Spain®’.
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Figure 16. Approach to the diseases targeted by neonatal screening in the national programme (A) and the diseases

included at regional level in some Autonomous Regions (B)

A B Stem cell transplantation

Other drugs Other drugs

Dietary
treatment

Dietary

treatment
Orphan drugs

Note: A) Other drugs include levothyroxine for congenital hypothyroidism (CH). B) Other drugs include corticosteroids for congenital supra-renal hyper-
plasia (CRH) and oral biotin supplements for biotinidase deficiency (BTD)..

Sourc: own elaboration based on Ministry of Health (2019)*? y CIMA%®

Hospital pharmaceutical expenditure

The Autonomous Regions with the highest hospital pharmaceutical expenditure, exceeding U200 per inhabitant by
the end of 2022, include Cantabria (€234), Asturias (€224), the Valenciana community (€216), Galicia (€216), Castillay
Ledn (€209), Arag—n (£207) and Navarra (€205). Hospital pharmaceutical expenditure per inhabitant varies between
U150 and U234 across Spain, which represents a difference of 56% between the Autonomous Regions with the
lowest and the highest expenditure. It is also worth noting that the three Autonomous Regions with the highest total
expenditure in this area. Catalonia (1,440 million euros), Andalusia (1,359 million euros) and Madrid (1,231 million
euros), are among the 50% of the Autonomous Regions that spend the least per capita (Figure 17)4%.

Figure 17. Hospital pharmaceutical expenditure, millions of euros and per capita, December 2022
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Participation in clinical trials

As highlighted in the research chapter of this report, of the 332 centres currently conducting clinical trials in RDs,
approximately 60% are concentrated in three ACs: Catalonia (27%), Madrid (17%) and Andalusia (14%). This dis-
tribution is similar to that mentioned earlier in the chapter related to CSURs?®".

2.4. Other orphan drug equity challenges

Although the regulatory framework theoretically guarantees the right to equal access to health products and services in-
cluding access to OMPs, in practice disparities may arise due to discrimination based on various factors, such as income
level, racial or ethnic origin, gender, religion, beliefs, age, disability, sexual orientation, gender identity, or other personal or
social conditions or circumstances.

Stigmatisation in health care for people with RDs

The mere fact of living with an RD is in itself a major challenge in terms of access to health care. According to a
qualitative study in the United States of 378 people affected by 178 different types of RDs, almost half of them
(46%) reported experiencing some form of stigma in the health care setting. This translates into a perception
that, among other things, health professionals show a lack of interest and do not provide necessary support,
accurate diagnoses, essential resources or adequate treatment®2.

Although the context is very different from that of Spain, some of the testimonies of US patients living with RDs
are illustrative. They are often discouraged by the lack of understanding and deficiencies in the health care sys-
tem. Some expressed: “Providers are not aware about it. There is no effective treatment... Health professionals
look down on you or even call you a liar”. Other study participants shared their experiences of being labelled as
hypochondriacs or being misdiagnosed as anxious by providers who considered their concerns to be psycho-
somatic in origin®.

At the most severe end of the spectrum, stigma in medical care was described as a matter of life and death. One
participant who was diagnosed with a rheumatic disease 27 years ago lamented: “I almost died twice because
previous doctors refused to learn about my diseases.... One doctor left me permanently disabled... A second
doctor didn't listen to me... and left me unable to sit. In short, as expressed by one participant: “If | had followed
my doctors’ recommendations, | would have died several times"2.

People with “hidden” RDs (those whose symptoms or clinical manifestations are not visible) are more likely to
mention healthcare stigma in their responses (55.1%), compared to participants with visible RDs (35.4%)%.

Inequity in hospital care utilisation and level of admissions

In the context of equity in health care, horizontal equity refers to the principle that people with the same health
needs, should have equal access to health care services. The Health Inequity Index (HI) is used to measure diffe-
rences in access 1o health care services when health needs are similar®.

A study conducted in Korea between 2010 and 2018 found that patients with RDs and high-income levels
used more inpatient healthcare services than low-income patients®®.In Figure 18, values above 0O indicate
that there is a trend in favour of the richest: the inequity index in hospital utilisation increased from 0.0078 in
2070 to 0.0326 in 2018, which means, in other words , that inequity in hospital utilisation due to income level
increased fourfold®s.
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Figure 18. Horizontal inequality index (HI), relationship between income level and hospital care utilisation,

Korea, 2010-2018
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Note: In the horizontal inequity index, values greater than 0 indicate that there is a bias in favour of the wealthier - that patients with higher income levels
utilise more hospital care services than patients with lower incomes.

Source: Kang (2023)%

Gender inequality: relationship with delays in diagnosis

Late diagnosis has several consequences, including delays in the adoption of appropriate treatment and care.
This often results in rapid disease progression, with serious implications for the quality of life, socio-economic
status and mental health of those affected®.

In Spain, women are 25% more likely to suffer a delay in diagnosis (>1 year) compared to men with RDs (OR: 1.25;
95%Cl: 1.07-1.45, p=0.005). The mean waiting time for women to receive a diagnosis in RDs is 6.7 years compared
to 5.6 years for men. 58.8% of women experience delays in their diagnosis, compared to 53.4% of men (Figure 19).

Figure 19. Time to diagnosis and delays in the diagnosis of RDs in Spain

Average time to diagnosis (years) Percentage of patients with delays in diagnosis (%)
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Source: Benito-Lozano (2022)%

According to a report by the Rare Disease Alliance, there is a significant delay in medical care for French women
compared to men when presenting with symptoms of RDs. In particular, the report shows that women are re-
ferred to hospitals and specialists later than men after the onset of symptoms, leading to a delay in diagnosis.
According to the report’s statistics, approximately 75% of men are referred to hospital less than three years after
the onset of the first symptoms, while for women, approximately 75% are referred to hospital more than five
years after the onset of symptoms?®.
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The report also highlights that, on average, symptoms in men start to be treated before the diagnosis is confir-
med, while in women, treatment usually starts after the diagnosis is confirmed. For men, about 50% start treat-
ment for symptoms about a year after the onset of symptoms, and the diagnosis is confirmed after one and a
half years. In contrast, for women, treatment for symptoms is not initiated in about 50% of cases until more than
two years after the onset of the disease, which is almost nine months after the diagnosis has been established®.

Disparities in diagnosis times depending on the type of RD

According to the same study by Benito-Lozano (2022) mentioned above, people who suffer the most from diagnostic
delays are those with mental and behavioural disorders (77.9% of them suffer one year or more of diagnostic delay),
with diseases of the genitourinary system (67.4%) and with diseases of the nervous system (64.2%). On the other
hand, those with rare cancers (35.4%), diseases of the respiratory system (41.2%) and diseases of the blood and
haematopoietic organs (44.7%) suffer the least (Figure 20).

Figure 20. Delays in diagnosis, by type of RD
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Racial inequalities: the case of sickle-cell disease

In the United States, sickle cell disease is an RD that predominantly affects the African American community,
with 93% of the nearly 75,000 people hospitalised for the condition between 2016 and 2018 belonging to this
community®”. Furthermore, compared to whites, African Americans are three times more likely to experience
crises related to the disease®. These crises are triggered when blood cells take the shape of a sickle and block
tiny blood vessels that supply blood to specific organs, muscles and bones, causing pain that can range from
mild to extremely severe, lasting from hours to days®%.

The approach to this condition varies according to the intensity and duration of pain experienced by the patient.
In some cases, over-the-counter analgesics may be sufficient to relieve discomfort, while in other, more potent
medications are required, which must be prescribed or administered by a healthcare professional. In acute pain
situations, intravenous therapy may be necessary for the administration of fluids and highly effective medica-
tions such as morphine®.
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A meta-analysis conducted to assess inequalities in pain management in the United States revealed that the
African American population faces a greater number and magnitude of disparities compared to any other group
analysed. For example, African Americans were found to be 22% less likely than whites to receive “any type of
analgesic” OR=0.78, 95% Cl= 0.68-0.89, p = 0.000), as well as 29% less likely than whites to receive opioid treat-
ment for similar painful conditions (OR= 0.71, 95% Cl= 0.63-0.80, p= 0.000)°.

Inequalities in access to healthcare: LGBQT+ community

LGBQT+ people face discrimination in accessing health care. According to a 2017 survey in the United States,
among respondents who identified as lesbian, gay, bisexual, queer and transgender (LGBQT+) and had seen a
doctor or health care provider in the year prior to the survey", 8% reported experiencing rejection by a doctor
or other health care provider because of their actual or perceived sexual orientation. In addition, 6% indicated
that they were denied medical care related to their sexual orientation, and 7% said that a doctor or other health
care provider refused to recognise their family, including children or same-sex spouses or partners. In the case
of transgender people, discrimination is even more alarming, with rejection rates reaching at least three times
higher, ranging from 20% to 30%°'.

When multiple marginalised identities converge, such as self-identifying as part the LGBQT+ community, being
female and living with a rare disease, experiences of marginalisation and inequality are intensified. A study with
LGBQT+ women found that visibility of RD was positively correlated with RD stigma [r(27)=0.47, p=0.01]. In ad-
dition, greater visibility of sexual identity was associated with sexual stigma, [r(27)=0.35, p=0.06] and RD stigma
was associated with sexual stigma [r(27)= 0.34, p=.07]. Common concerns raised by participants included stig-
ma in healthcare, erasure of sexual identity, exclusion from the RDs and/or LGBQT+ community, and heteropa-
triarchal expectations and norms®2,

VIl In this study, the people did not have an RD.
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Chapter 3

Orphan drugs requlatory process

L aws, regulations and policies are crucial elements in promoting public welfare, security, justice, competition
and development. In the field of rare diseases (RDs), the regulatory framework plays an even more crucial role
in promoting research and treatment development, access to adequate and equitable medical care and treatment,
protecting patients’ rights, encouraging the development and implementation of new and innovative treatments for
rare diseases and raising public awareness.

Due to the different characteristics of RDs, the development and research of therapies to prevent and treat them
can be challenging from a methodological, evaluative and commercial point of view. To address this issue, several
countries and supranational organisations have adopted specific regulations to promote the development of and
access to therapies for RD.

This chapter outlines the importance of establishing an appropriate regulatory framework for OMPs and provides
an overview of the regulatory and normative background. This is followed by an analysis of the EU legislation, as
well as the main laws, guidelines, evaluation and funding mechanisms affecting OMPs in some European coun-
tries. Finally, the current regulatory framework in Spain is explained, including some regional strategies on rare
diseases, and some lines for the future are presented.
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3.1. Importance and background

For more than three decades, there has been a growing need in different countries to regulate and legislate some
aspects of rare diseases and medicines targeted towards them. This idea born out of the significant burden di-
sease often faced by both family members and patients suffering from these ilinesses, coupled with the lack of
treatments, due to low commercial interest from the pharmaceutical industry, as well as certain complications in
research’. Legislation can also help to promote equity in medical care by helping to ensure equal access without
discrimination based on the rarity of their disease or the region in which they live.

In this context, the US was the first country to develop a specific law, the Orphan Drug Act of 19832, This law grant-
ed a series of incentives, such as federal grants and contracts for clinical trials, tax discounts of 50% on the costs
of clinical trials and exclusive marketing rights for 7 years for pathologies affecting less than 200,000 inhabitants,
as opposed to the 5 years of protection for other drugs’. It also allowed other benefits, such as fee waivers when
applying for drug approval from the Federal Drug Administration (FDA). This legislation has been considered a
success in terms of access?, with an increase from 58 approvals of OMPs in the period 1967-1983° to more than
600 from 1983 to 2020°. Following in the footsteps of the US, other countries such as Japan’ or Australia®, or in our
context, the EU®, have adopted similar specific legislation (Figure 1).

Figure 1. Specific legislation on rare diseases in different countries

1983 1998

Regulation No 141/2000 of the European
Parliament and of the Council on orphan

Incorporation of the OMPs
in the Pharmaceutical

Affairs Act medicinal products
EEUU JAPAN EUROPE
Orphan Drug Act Orphan Drug Programme
1993

Note: OMPs: Orphan medical products.
Source: own elaboration based on US Senate (1983)% Nagaraja (2020)’, Therapeutic Goods Administration (TGA) (2020) and European Council (2000)°

3.2. Regulatory framework in Europe

Current EU pharmaceutical legislation includes both general and specific legislation. The first specific legisla-
tion for OMPs came into force in 2000, based on the European Parliament and Council Regulation 141/2000
on OMPs. This regulation defined what is considered a rare disease in the EU and approved a series of in-
centives for medicinal products designated as orphan medicinal products®. Thus, OMPs must be centrally
authorised by the EMA, as well as therapies targeting certain diseases (HIV, cancer, diabetes or degenerative,
autoimmune or viral pathologies) or derived from biotechnological processes or genetic modification. The
rest of the of non-orphan medicinal products for the treatment of rare diseases can apply for marketing autho-
risation through any type of procedure (national, decentralised, mutual recognition or centralised)™.
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In order to obtain marketing authorisation as an orphan medicinal product by the EMA, drugs must have been
previously designated as such by the European Commission, following a recommendation by the EMA's Com-
mittee for Orphan Medicinal Products (COMP). For this designation, criteria such as disease prevalence, seve-
rity, unmet need, potential economic return and potential benefit over therapeutic alternatives are taken into
account.

The aim of the regulation was on one hand to ensure research and development (R&D) in OMPs by introducing
a greater number of designated orphan drugs on the market (availability) and, on the other hand, to assure pa-
tients that the efficacy, safety and quality of these treatments is equivalent to that of any other (accessibility).

To be eligible for benefits, the therapy must meet the following criteria’:

® Target a disease whose prevalence in the EU does not exceed 5 per 10,000 population, or where commerciali-
sation is unlikely to generate sufficient returns to justify the investment required for its development.

® Intended for the treatment, prevention or diagnosis of a life-threatening or chronically debilitating disease.

® There is no satisfactory method of diagnosis, prevention or treatment of the condition in question or, if such a
method exists, the medicinal product under evaluation is of significant additional benefit.

The European regulation establishes a two-stage procedure:

® First, a company can apply for a product to be granted an “orphan designation” at any stage of development,
which may allow it to obtain R&D funding and for the product to receive specific support from the EMA before
marketing authorisation is granted by the Agency. Orphan designation” is made per indication of the medicinal
product.

® Once development is complete, the product can, as a second step, benefit from an EU-wide marketing autho-
risation, with a period of market exclusivity of 10 years (or 12 years for paediatric use). If after 5 years the pro-
duct still does not meet the criteria for orphan designation, the period of market exclusivity can be shortened
to 6 years.

The difference in innovation incentives for different medicines in Europe can be seen in Figure 2.
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Figure 2. Comparison of incentives for OMPs and prevalent diseases
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marketing authorisation a paediatric investigation plan (PIP)

Source: European Union (2020)™
To incentivise the development of designated orphan therapies, the European Commission also established the
following advantages's:

® Specific scientific advice, at a reduced cost, to help companies decide how best to provide robust evidence on
the quality, efficacy and safety of the drug.

® Centralised marketing assessment, allowing a single marketing decision for all EU Member States.
® Additional administrative assistance for SMEs.

® Reduced marketing application fees, pre-approval inspections, post-approval requests for changes to marke-
ting authorisations and reduced annual fees.

© Additional R&D funding under Horizon 2020 and E-Rare.

The regulation about OMPs has had a notable impact on the number of designations and approvals, as well as
on other aspects such as the number of research projects, the number of companies created or the number
of people benefiting from it. The European Commission itself published a document in 2020 quantifying this
impact in Europe (Figure 3).
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Figure 3. Impact of the European Regulation for ODs

Number of OMPs Number of OMPs % of authorisations Reduction of the Number of people
designations authorisations with the regulation time of access benefiting from the
(2000-2023) (2000-2023) (2000-2017) to the European regulation

market (2000-2017)
(2000-2017)

Maximum QALY Cost of regulation Number of publicly Public funding (€) Number of SMEs
gains due to to health systems funded R&D for R&D projects created due to the
regulation (2000-2017) projects (2000-2017) regulation
(2000-2017) (2000-2017) (2000-2017)
440 thousand
Actual additional Number of
market protection European
(2000-2017) Reference
Networks created
(2017-2023)

Notes: QALYs: Quality Adjusted Life Years; R&D: research and development; OMPs: orphan medicinal product; SMEs: small and medium-sized enterprises.
Sources: European Commission (2020)'¢, EMA (2020)""-'® and European Union (2020)°

Furthermore, this assessment indicates that the legislation stimulated the development of 21 OMPs in the pe-
riod from 2000 to 2017, having a relative impact of 20%. This assessment contrasts with that of other authors
who have also analysed the impact of European regulations. Some of them indicate that more than half of the
orphan medicines developed between 2000 and 2017 (74 out of 142 developed) would not have been economi-
cally viable without such legislation?.

The difference between the two assessments stems from the fact that the analysis published by the Commis-
sion assumed that, in the absence of the legislation, the number of orphans would have grown at the same rate
as the number of non-orphans. They then observed that OMPs were approved at a faster rate during the period
2012-2017 and, finally, attributed the difference between approved and expected OMPs to the legislation, given
the trends in the OMPs market. The other authors point out that this assumption is not correct, as the OMPs le-
gislation was introduced precisely because OMPs were not developing at a rate even close to that of non-orphan
drugs, which they did take into account?.

=> European pharmaceutical strategy

Over time, the European Commission undertook a review of the pharmaceutical policies, which was forma-
lised with the publication of the new European Pharmaceutical Strategy, adopted in 2020, with the aim of
establishing forward-looking regulation and supporting the pharmaceutical industry in promoting research
and technologies that reach patients to meet their therapeutic needs, while addressing market failures?’. In
this sense, the European Strategy seeks to prioritise unmet medical needs, promoting R&D related to disease
prevention and treatment, facilitate access to safe, effective and high-quality medicines, and become more
patient-centred. Specifically, this strategy initiated a reflection process on how to adapt the incentive provided
by the EU pharmaceuticals framework to stimulate innovation in areas where there are unmet medical needs,
such as RDs?2.
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This reflection has led to the proposal for a revision of the European pharmaceutical legislation, repealing Regu-
lation 141/2000 and merging the current regulations on OMPs and paediatric medicinal products, in order to pro-
mote greater coherence and simplification?. Medicinal products for RDs will continue to be subject to the same
rules as any other medicinal product with regard to their quality, safety and efficacy and in terms of marketing
authorisation procedures, pharmacovigilance and quality requirements. However, specific requirements will also
continue to apply, to support their development. These requirements, currently laid down in separate legislative
acts, will be integrated into the Regulation and the Directive, to ensure clarity and consistency.

Based on the evaluation of the legislation on medicines for rare diseases and children published by the European
Commission in 2020%*, the following shortcomings were identified?:

® Rare disease patients and children medical needs are not sufficiently met.
® The affordability of medicines is a growing challenge for health systems.
® Patients have unequal access to medicines in the EU.

® The regulatory system does not take sufficiently into account the innovation and, in some cases, creates an
unnecessary administrative burden.

To overcome these points, it is suggested that the period of market exclusivity for OMPs should have a variable
duration of ten, nine and five years, based on the type of orphan medicinal product in question. Be it for a major
unmet medical need (or UMN), new active substances and well-established use applications, respectively. An
additional one-year extension of market exclusivity may also be granted on the basis of patient accessibility in
all relevant Member States, but onlyfor UMN products and for new active substances?.
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OMPs EMA approvals characteristics

For marketing approval by the EMA, OMPs are assessed following the same process as others’?, although
the EMA offers some flexibility, through conditional approval and approval under exceptional circumstances,
used to approve drugs early and on the basis of less evidence. Due to the characteristics of RDs, both
conditional approvals and approvals under exceptional circumstances are used more intensively for the
approval of OMPs than for the approval of medicines for prevalent diseases.

Currently, 143 OMPs are authorised by the EMA, of which 97 (68%) have followed the standard approval
procedure, 27 (19%) have been approved through conditional approval and 19 (13%) through exceptional
circumstances (Figure 4).

Figure 4. Type of procedure applied to the 2006-2023 OMPs

Approval under exceptional circumstances

Conditional approval

Standard approval

Source: own elaboration based on EMA'®

Sixty-three percent of the 43 conditional approvals have been for RDs, while the remaining were approved for
other diseases. More than half of the drug approvals under exceptional circumstances were for OMPs (Figure 5).

Figure 5. Applicability of EMA procedures, 2006-2023
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=» Joint clinical assessment

Another relevant element is the Regulation 2021/2282 on Health Technology Assessment, which the Euro-
pean Commission adopted in 2021, to ensure the proper functioning of the internal market for medicinal
products, medical devices and in vitro diagnostic products®. The Regulation establishes a framework to
support Member States’ cooperation and the necessary arrangements to promote the Joint Clinical Assess-
ment (JCA) of health technologies at European level.




Orphan drugs regulatory process

Although the regulation entered into force in 2021, effective implementation will not start until 2025, starting
with oncology medicines containing new active substances and advanced therapies (i.e. gene therapy, cell
therapy and tissue engineered products), OMPs will be involved in 2028 and all other medicines from 2030
onwards?’.

Figure 6. Planning the joint European clinical assessment

Pilot phase Mandatory JCA for orphan drugs

Formation of a Coordinating Group (one member
per EU country, whose main task is to establish
formal and methodological guidance), creation of
a stakeholder network

. =~d) January = NELTELY
2022-2024 5005 _‘ 5030

Mandatory JCA for high-impact medicines (can- JCA mandatory for all
cer and advanced therapies) medicines

Note: JCA: Joint Clinical Assessment.
Source: adapted from the Official Journal of the European Union®®

The Coordination Group will be responsible for conducting joint assessments of medicinal products, with the
aim of replacing the parallel assessments of clinical data conducted by multiple country-specific assessment
bodies with a single harmonised assessment. However, these assessments will be non-binding, so that the
conclusions on the efficacy and safety of medicinal products made by each member country will not be affected
by the JCA. Likewise, the findings of the JCA will not affect national pricing and reimbursement decisions?62°.

Specifically, the Coordination Group will take into account the specificities of the health technology addressed
by the assessment, in particular OMPs, vaccines and advanced therapies?. To ensure inclusiveness and trans-
parency in the joint work, the Coordination Group will consult with a broad spectrum of stakeholders, including
patient organisations, health professionals, clinical and academic societies, health technology developers, con-
sumers and other non-governmental health organisations. In addition, a stakeholder network will be established
to facilitate dialogue with the Coordination Group, and external experts with relevant expertise will contribute to
the process.

The joint assessment process can be divided into 4 phases®:

1. The scoping phase, covering the development and validation of the PICO scheme (patient population, inter-
vention, comparator(s), and health outcomes)?

2. Development phase of the JCA dossier
3. JCA Dossier Assignment Phase

4. The publication of the final report of the JCA
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-» European networks and registers of RDs

Research networks and registries are essential tools for addressing the challenges associated with RDs by ena-
bling the collection of critical data, boosting the understanding and treatment of these diseases. The benefits of
RDs registries include the ability to estimate effectiveness in a variety of different clinical settings, comparability
with multiple therapeutic alternatives, estimation of risks and benefits, clinical outcomes in a diverse population,
and the distribution of patients observed in clinical practice®’. In general, registries are used for prospective,
cohort studies of patients presenting with a particular pathology or receiving a particular treatment. These re-
gistries can be used for many purposes, such as improving knowledge of the natural history of the disease, and
monitoring or assessing the safety of a drug®'.

At the European level, there is the European Platform on Rare Disease Registration, whose main objective is to
address the huge fragmentation of rare disease patient data contained in hundreds of registries across Europe.
The Platform makes data from rare disease registries easily searchable and findable, thereby increasing the
visibility of each registry, maximising the value of the information and enabling widespread use and re-use of
the data. The European Rare Disease Registry Infrastructure (ERDRI) supports existing registries as well as the
creation of new ones and allows searching and finding rare disease registry data through a European directory of
registries (ERDRI.dor), a central metadata repository (ERDRI.mdr), a pseudonymisation tool (ERDRI.spider) and
a search agent (ERDRI.sebro)®?. The EU RDs Platform sets EU-wide standards for the collection and exchange of
data and provides training on the use of the tools and services offered®.

In addtition, according to Orphanet, as of April 2023, there were a total of 827 registries for more than 985 RDs
in Europe, of which 550 (67%) were at the national level, 91 (11%) at the regional level, 91 (11%) at the European
level and 95 (12%) at the global level. In Spain, a total of 56 registries have been identified, which places us in fifth
position, after Germany (171), France (117), Italy (96) and the United Kingdom (56) (Figure 7)%.

Figure 7. Number of RDs registries and databases collected by Orphanet, by country
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Furthermore, in 2014, the European Commission adopted the Directive 2011/24/EU related to patients’
rights in cross-border healthcare, highlighting the importance of creation of European Reference Networks
(ERNs) and setting the criteria for the creation and evaluation of such networks, in order to facilitate the
exchange of information and experience between them®*. ERNs aim to address rare or complex diseases
or conditions, which require highly specialised treatment and a concentration of expertise and resources.
These networks help to provide affordable, high-quality and cost-effective healthcare to patients whose
conditions require a particular concentration of resources or expertise®®. This system began its activity in
2017, encompassing 24 thematic networks (17 of which have a Spanish contribution) and with the parti-
cipation of 300 hospitals and 900 healthcare centres from 26 countries, allowing healthcare professionals
access to consolidated theoretical and practical knowledge on RDs, which would otherwise be fragmented
in different countries’.

=>» Regulatory process in other neighbouring countries

In addition to the legislation and strategies established at the European level, various countries around us have
adopted specific regulations on RDs, either with different evaluation processes, relaxed conditions regarding the
effectiveness of the medicines to be evaluated or faster market entry.

+ England

In England, the marketing of OMPs is dependent on the marketing authorisation granted by the Medicines and
Healthcare products Regulatory Agency, which is the competent authority regulating marketing authorisations
in the country and responsible for reviewing applications for orphan designation®. Unlike the EU procedure, it is
not possible to obtain an advanced orphan designation®”. For a medicinal product to be designated as an orphan
medicinal product, the following conditions must be met®®:

® |t must be intended for the treatment, prevention or diagnosis of a life-threatening or chronically debilitating
disease.

® The prevalence of the disease in Great Britain must be no more than 5 per 10,000 population, or the marketing
of the drug must be unlikely to generate sufficient benefits to justify the investment required for its develop-
ment.

® No satisfactory method of diagnosis, prevention or treatment of the disease in question currently exist in Great
Britain or, if such a method exists, the medicinal product must be of significant benefit to persons affected by
the disease.

If orphan status is granted, the medicine will benefit from up to 10 years of market exclusivity. This exclusivity
can be reduced to 6 years if requested by the UK authorities. They also offer full or partial reimbursement of
marketing authorisation fees to encourage the development of medicines in orphan diseases, as well as a waiver
of scientific advice fees for UK-based SMEs®.

When assessing specialised technologies, the UK assessment agency (National Institute for Health and Care
Excellence or NICE) may deviate from its standard methodology and use a different assessment method to that
used for other medicines, such as the highly specialised technology assessment, which is available for medici-
nes indicated for rare and very specific conditions. This assessment is only available for medicines that meet
the following conditions®®:
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© The target patient group is either clinically distinct or small enough to be treated in a few English NHS centres.
® The disease is chronic and highly disabling.
® The drug has the potential to be used throughout the patient’s life.

The decision-making criteria are not only based on the criteria of effectiveness and efficiency usually considered
in the standard evaluation process, but on other additional criteria, such as the morbidity of the disease, the
nature of the available treatment options, and the overall magnitude of the health benefits for patients, among
others®.

NICE recommends drug funding based on its cost effectiveness ratio which is the difference in cost between the
new drug and its available alternative, divided by the difference in clinical effectiveness between the two drugs?.
The cost-effectiveness threshold consists of setting a maximum cost-effectiveness ratio of willingness to pay,
i.e. beyond this value the funder is not willing to pay that amount. In this sense, when making a cost-effective-
ness decision, NICE considers a standard threshold of approximately £20,000-30,000 (€24,000-36,000) per Qua-
lity Adjusted Life Year (QALY) gained to recommend funding for any therapy. For highly specialised technologies,
it allows the upper limit of the threshold to be extended depending on the impact of the therapy on the patient’s
life, ranging from £100,000 (approx. €120,000) per QALY per year for treatments that provide less than 10 ad-
ditional QALYs to the patient, to a maximum of £300,000 for treatments that provide more than 30 additional
QALYs over a lifetime (Figure 8)*1-43,

Figure 8. Cost-effectiveness thresholds for OMPs and prevalent diseases in England
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Note: green area: range of cost-effectiveness thresholds for OMPs, red area: range of cost-effectiveness thresholds for prevalent diseases.
Source: own elaboration
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Pl

. Scotland

The Scottish Medicines Consortium (SMC) has an early access mechanism for so-called “ultra-rare” diseases.
For a medicine to be approved through this process, it must meet the following conditions**:

® Prevalence less than 1/50,000 people in Scotland

® Orphan marketing authorisation by the UK regulator

® Be targeted at a chronic and severely disabling disease

® Targeting a disease that requires highly specialised treatment

For the assessment of these types of therapies, the SMC allows companies to submit preliminary information
after they have obtained marketing authorisation as an OMP. Once the information is received, the SMC con-
ducts an initial assessment of the therapy's clinical and economic efficacy. The SMC uses a broad framework to
assess OMPs, taking into account the following criteria®:

® Nature of the disease

® Impact of the medicine

® Value for money

® Impact of the technology beyond direct health benefits
® Costs for the NHS and social services

This authorisation is valid for three years during which time additional data will be collected from actual clinical
practice in Scotland. After that period, the company must submit the evidence shown by the medicine for the
therapy to be re-evaluated for inclusion in routine use in the NHS 4,

As in England, Scotland uses different cost-effectiveness thresholds, called modifiers, to make funding deci-
sions. Some of these modifiers are applied if there are no other therapeutic options of proven benefit for the con-
dition in question, or if there is evidence that a subgroup of patients may derive a specific or additional benefit
and that the drug in question can be targeted to this subgroup in practice®.

I I France

In 2021, France reformed its temporary authorisation to use (ATU) system to a new early access system, with the aim
of simplifying and harmonising procedures, ensuring immediate access and care for patients, while guaranteeing the
financial sustainability of the system. This reform put in place two new mechanisms for access and health insurance
coverage that can be applied to OMPs“:

® "Early Access” which targets medicines that address an unmet therapeutic need, which may be innovative and for
which the laboratory commits to submit a marketing or a request for reimbursement.

® “Compassionate access” which targets medicines that are not necessarily innovative, which are not initially inten-
ded to obtain a marketing authorisation, but which respond satisfactorily to an unmet therapeutic need.
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The new “early access” system is mainly used for innovative medicines and applications for this route must
be made to the High Authority for Health (Haute Autorité de Santé or HAS), which has three months to com-
municate its decision and the manufacturer must also agree to make the product available within two months
of authorisation. One of the advantages of this system is that the clinical data for this type of assessment
must be collected through a standardised process, so it is possible for HAS to take these data into account
in the clinical assessment which may lead to a faster review of the medicine assessment and a quicker time
to reimbursement?’.

Another novel aspect included in this reform is the introduction of the presumption of innovation of medicines
with respect to their comparator. Furthermore, the laboratory can set a free price for these products and if the
final negotiated price is lower than the price set during early access, manufacturers will have to refund the diffe-
rence”.

Therapies seeking access through compassionate access must address the lack of commercial clinical re-
search i.e. no pharmaceutical laboratory conducts clinical research for commercial purposes. In this case, the
laboratory must follow an established clinical protocol and collect data for the required period. The price and
reimbursement of the medicine in this type of access depends on whether the product is reimbursed in another
indication. If this is the case, the price and reimbursement of the medicine will be the same as the price and re-
imbursement of the medicine in the previously reimbursed indication. However, if the product is not reimbursed
in another indication, the laboratory is free to set the price”.

B Germany

Germany works differently from other countries. Companies can introduce a medicine at any initial price and it
is fully reimbursed by the German insurance schemes for the first 7 months* (until recently, it was for the first
12 months*?). Reimbursement prices and financing arrangements are then negotiated, with the results of the
evaluation playing a key role. This assessment ranks the additional benefit of a drug relative to its comparator
on a 6-level scale (Table1)%:

Table 1. Scale of measurement of benefit in Germany

Sustained and substantial improvement in benefit. This is a highly relevant benefit that has not previously been achie-
Exceptional additional benefit ved with the appropriate comparator, and can be identified by recovery from the disease, a measurable increase in life
expectancy, long-term relief of severe symptoms, or a highly relevant avoidance of serious side effects.

Significant improvement in benefit. It is relevant to the therapy, was not previously achieved with the appropriate
Significant additional benefit comparator, and can be identified in particular by attenuation of severe symptoms, a moderate prolongation of life, a
patient-noticeable “alleviation” of the disease, or the therapy’s avoidance of important serious or other side effects.

Moderate or mild improvement in benefit. It is relevant to the therapy, was not previously achieved with appropriate
Minor additional benefit comparators, and in particular may be identified as a reduction in non-severe symptoms of the disease or that the
new therapy avoids certain side effects.

Unquantified additional benefit When the available scientific data do not allow for quantification.
No additional benefit No additional benefit has been demonstrated.

Minor benefit When the benefit of the tested medicine is less than that of the comparator.

Source: own elaboration based on OECD (2018)%
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Germany does not have a differentiated assessment process, but in the case of OMPs, the German assessment
agency (G-BA) assumes an additional therapeutic benefit, taking into account the data provided by the pharma-
ceutical company for marketing authorisation, without considering any comparator, as long as the expenditure
for compulsory insurance does not exceed 50 million of euros per year (in the latest reform proposed by the
German government, this figure is proposed to be reduced to 20 million euros)®'. Manufacturers are exempted
from submitting data to support this benefit, but the G-BA assesses the magnitude of the benefit to create a ba-
sis for price negotiation. If annual sales exceed this threshold, the pharmaceutical company is obliged to submit
data on the additional therapeutic benefit and both the assessment and price negotiation of the OMP follows the
same process as for medicines for prevalent diseases.

I I Italy

The transalpine country has several measures in place to favour the entry of orphan medicinal products
into the country. First of all, in order to accelerate the availability of orphan medicinal products in the coun-
try, the Balduzzi Law (Law 189/2012) established that the pharmaceutical company holding a marketing
authorisation for an orphan medicinal product may submit an application for pricing and reimbursement to
the Italian Medicines Agency (AIFA) after the positive opinion of the Committee for Medicinal Products for
Human Use (CHMP), i.e. before the European Commission issues the marketing authorisation at European
level. In turn, this law establishes that AIFA will assess as a priority, for the purposes of classification and
reimbursement by the National Service, orphan medicinal products and medicinal products of exceptional
therapeutic importance for which an application has been submitted. In this case, the assessment period
is reduced to 100 days®.

In Italy, a patient suffering from a rare disease can have access to an orphan medicinal product through
various legislative instruments. The centralised authorisation procedure through the EMA represents the
main access rule. However, in the absence of a marketing authorisation for an orphan medicinal product in-
dicated for a rare disease, a patient suffering from a rare disease can access the medicinal product through
one of the following procedures®%:

® Early access based on patient cohorts and off-label use. Law 648/1996 allows the use of a medicine
at national level for diseases for which there are no valid alternatives (or where there are problems of
access) or which are less expensive than available therapies (economic problems). Any interested party
(patient associations, scientific societies, health care organisations, doctors, etc.), with the exception
of industry, can apply. The Italian regions should send a quarterly report to AIFA on the clinical and eco-
nomic impact of the medicines included in the list, although in reality the data are not systematically
collected and are not publicly available.

® Prescription of the medicine to the patient on an individual basis and not in cohorts (regulated by Law
94/1998).

® AIFA 5% Fund: Regulated by Law 326/2003, the fund covers orphan drugs and drugs in development
for rare and serious diseases, not yet approved. The fund is managed by AIFA and is financed by the 5%
tax paid by all pharmaceutical companies on commercial expenses. In 2021, this fund handled 1,805
requests and accounted for a total expenditure of 81.2 million euros.

® Compassionate use. Regulated Ministerial Decree 5/8/2013, compassionate use covers medicines/
indications for which there are no valid therapeutic alternatives. These medicines/indications may be in
clinical development or approved, but not yet covered by the Italian National Health Service. Medicines
used in compassionate use programmes are fully covered by pharmaceutical companies.
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On the other hand, when performing the medicine clinical evaluation, the Italian authorities use an algorithm to
measure the “innovation” of the medicine based on the unmet needs of the pathology, the added therapeutic
value of the medicine compared to its comparators, and the quality of the evidence demonstrated by the medi-
cine to be evaluated. In the case of OMPs, the Scientific Technical Committee takes into account the difficulty
of conducting clinical trials in these pathologies and is not flexible with the quality of evidence required when
evaluating these therapies (Figure 9)%.

Figure 9. Criteria and levels of the innovation algorithm in Italy

Maximum
Important
Unmet medical needs Moderate
Innovative drug
Maximum
Important
Therapeutic added value Moderate
High
* Non required
Moderate in OMPqS

Quality of evidence (GRADE)

Note: OMPs: Orphan medicinal products
Source: Own elaboration based on AIFAS

3.3. Regulatory framework for ODs in Spain

In Spain, there is no specific regulation for orphan medicinal products, although some progress has been
made. Firstly, as mentioned in the previous chapter, article 92 of RD-legislative 1/2015, of 24 July, which
approves the revised text of the Law on Guarantees and Rational Use of Medicines and Medical Devices, es-
tablishes that the inclusion of medicines in the National Health System funding is made possible by taking
into account different criteria, such as the specific needs of certain groups including patients with RDs®.

On the other hand, access to medicines outside the conventional price and reimbursement procedures is
determined by RD 1015/2009, which includes three types of special uses: compassionate use, off-label and
foreign medicines.

Compassionate use of medicines encompasses the use of investigational medicines that have not yet been
authorised in patients with chronic or severely debilitating life-threatening diseases that cannot be suc-
cessfully treated with an authorised medicine. There are two procedures by which access to investigational
medicinal products for compassionate use can be requested®:

a) Individualised access authorisation. Through this procedure, the hospital, after approval by its management
department, requests permission from the Spanish Agency for Medicines and Health Products (AEMPS) to
use the medicine for a specific patient or a group of patients.
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b) Temporary authorisations for use. The AEMPS may issue a temporary authorisation decision for the use
of investigational medicinal products outside a clinical trial if it foresees their use in a significant group of
patients. This eliminates the need to request authorisation for use on an individual basis for each patient or
groups of patients.

This type of authorisation can only be granted for medicinal products in advanced stages of clinical research
(and with the intention to apply for a marketing authorisation) or those that have already applied for a marketing
authorisation®.

Off-label or off-label uses “shall be exceptional in nature and in situations where there is a lack of authorised
therapeutic alternatives for a given patient, respecting, where appropriate, the restrictions that have been establi-
shed linked to the prescription and/or dispensing of the medicine and the centre's therapeutic protocol”. The use
of off-label medicines must be authorised by the competent bodies of the health services of the autonomous
regions®.

In addition, the RD 1015/2009 allows medicines not authorised in Spain but authorised in other countries to be
used provided the following conditions:

a) There are no medicines authorised in Spain with this composition or the pharmaceutical form authorised is
not suitable for the treatment of the patient.

b) There is no authorised medicinal product in Spain that provides a suitable alternative for that patient.

With regard to the evaluation of medicines, Therapeutic Positioning reports (TPR) were introduced in 2013,
with the aim of increasing the coherence, efficiency, integration and continuity of the different evaluations of
the same medicine, guaranteeing independence and contributing to the rational use of medicines and equity in
patient access®.

Subsequently, in 2020, the Ministry of Health published the Plan for the Consolidation of TPRs in the NHS, which
aimed was to establish the TPR as a reference tool for positioning and introduced economic evaluation in these
types of reports. This plan, also promoted the creation of the medicine’s evaluation network, called REvalMed,
consisting of a therapeutic evaluation group, an economic evaluation group and seven evaluation nodes (one
of them focused non-oncological RD), who were appointed by the Autonomous Communities and who were
designed as reviewers (Figure 10)%.
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Figure 10. Outline of the structure of the REvalMed until 2023

Standing Committee on
Pharmacy

DGCYF-AC-AEMPS

SNS-EvalMed Network
Coordinating group

DGCYF-AEMPS-Node

Therapeutic Pharmaco-economic Nodos

assessment team evaluation team de evaluacion
DGCYF-CCAA-AEMPS D GCYF-AC AC

Source: AEMPS (2020)%

However, in 2023 the National Court annulled, due to legal defects, the aforementioned Consolidation®, which
obliged the AEMPS to change the structure and format of the TPRs, adapting them to the provisions of the Na-
tional Court ruling and returning to the format established in 2013,

With regard to the price and reimbursement of OMPs, the resolution of 2 June 2020 of the Directorate General
for the Common Portfolio of Services of the National Health System and Pharmacy establishes that medicines
classified as orphan drugs are excluded from the Reference Price System!, with the aim of favouring the econo-
mic interest of companies in marketing their products in the country, as well as avoiding stock-outs of some me-
dicines for RDs®'. Moreover, according to the Royal Decree Law 8/2010 which adopted extraordinary measures
for the reduction of the public deficit, all medicines paid for by the National Health System through the pharmacy
services of hospitals, health centres and primary care structures will be subject to a deduction of 7.5% of the
purchase price, which shall be 4% in the case of a OMP®?.

On the other hand, the order SSI/2065/2014 specified the inclusion of seven endocrine-metabolic diseases:
congenital hypothyroidism, phenylketonuria, cystic fibrosis, medium-chain acyl-coenzyme A dehydrogenase de-
ficiency (MCADD), long-chain 3-hydroxyacyl-coenzyme A dehydrogenase deficiency (LCHADD), glutaric acidae-
mia type | (GA-1), and sickle cell disease in in the Common Portfolio of Health Care Services of the Spanish NHS
NSPss,

Finally, it is worth highlighting the growing importance that the use of data technology and Al has and will have
in the future in the healthcare context and especially in the context of the RDs. In Spain, the Ministry of Economic
Affairs and Digital Transformation launched the so-called National Artificial Intelligence Strategy, which included
the following strategic objectives®*:

® Boosting scientific research and technological development
® Promoting the development of digital talents and skills
® Developing data platforms and technology infrastructures to support Al

® Integrating Al into value chains

| The Reference Pricing System is based on the maximum price at which each presentation of a medicine can be sold, with an annual review system that can
lead to a mandatory price decrease.
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® Enhancing the use of Al in public administration

® Establishment of an ethical and normative framework that strengthens the protection of individual rights, in
order to ensure social inclusion and welfare.

=» Strategies for RDs

Spain relies on a national and various regional strategies which aim at improving prevention, diagnosis and care
for people with RDs.

National strategy

In 2009, the Interterritorial Council of the Spanish NHS approved the National Strategy for Rare Diseases, which
aimed to improve the care and treatment of these diseases. In order to re-evaluate the results obtained and ad-
just to the new realities, the Strategy was updated in 2014, including 7 strategic lines®s:

1. Information on rare diseases. The importance of providing accurate information to professionals, patients
and relatives is emphasised in order to improve diagnosis and social and health care. The importance of
registries as a fundamental tool in the case of RDs is also highlighted, due to their low incidence, high disper-
sion and level of ignorance. The most important milestone is the creation of the Epidemiological Network for
Research on Rare Diseases, dependent on the Carlos Il Institute, which served as the basis for the Spanish
Network of Rare Disease Registries for Research (SpainRDR), which, together with the Autonomous Regions,
is responsible for the creation of the National Registry of Rare Diseases®®.

2. Prevention and early detection. The importance of prevention is emphasised, with genetic diagnosis and neo-
natal screening programmes as the first line of rapid diagnosis.

3. Health care. Emphasis is placed on rehabilitation in patients with RDs and on having Centres of Reference
Services and Units (CSUR).

4. Therapies. Reference is made to the development of advanced therapies, in particular at the genetic level and
the use off-label of therapeutic alternatives.

5. Socio-health care. Measures are envisaged to improve socio-health care, with the example of the Public Sys-
tem of Equal Opportunities for People with Disabilities.

6. Research. The importance of information flow between the different research networks, both at national and
European level.

7. Training. The importance of the approach to RDs in the training process is highlighted, in both primary care
and hospital care, with primary care perhaps being the area in which the greatest dedication is required.

In addition to this National Strategy, several Autonomous Communities have developed specific regional plans
and strategies for their region. Some of them have strategic areas/lines similar to those of the National Strategy,
while others have incorporated specific measures to address RDs in their territory (Figure 11).
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Figure 11. Geographical distribution of the regional plans and strategies on RDs
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= Andalusia

In 2008, the Andalusian Regional Government launched the 2008-2012 Plan for the Care of People Affected by
Rare Diseases, with the definition of 5 specific objectives and 33 actions to achieve these objectives®’:

@ Increasing epidemiological knowledge on RDs

To have a Clinical-Epidemiological Register of RDs linked to the care units and services, which is compatible
with the corporate information systems

Contribute to the promotion of research activity in relation to the RDs
To have an RD web page within the health portal with the orientation and contents defined in this plan
® Improving the access of affected people to safe, quality care

Establishment of a catalogue of health resources for RDs, indicating designated and accredited reference
centres

To have a social and health care manual defining the activities of the Social Work Network and its coordina-
tion with other departments and social services

Potential reference centres for RDs will be identified and their designation and accreditation will be carried
out in accordance with the relevant national and regional regulations

Establishment of the Observatory for Medicines and Medical Devices needed for the treatment of RDs

Launching of the Advisory Committee of Experts on the treatment of RDs and OMPs
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® Improving knowledge management in rare diseases, professionals’ training and fostering research
Definition of a training strategy in RDs, jointly with the Genetics Plan and in relation to the CIBERER activities
Promote national and international research projects on RDs involving Andalusian professionals

Promoting joint projects between the Andalusian Public Health System and FEDER for the evaluation of
quality of life and satisfaction with the health care received

® Develop up-to-date information on rare diseases of interest to affected persons, health professionals and
society in general

Define a plan for the development of guidelines for the care of RDs

Keeping track of the general guidelines by disease group and of specific guidelines that have been produced
according to the development plan

® Recognising the specificity of rare diseases and addressing them in the health system with a global strategy
and with the participation of patient associations

Each RD that is addressed by a specific clinical guideline including its evolutionary characteristics and its
possible impact on the functionality of the affected person

Analysing the needs of each disease and the other products needed to treat it and seeking alternatives to
ensure access under equitable conditions

Analysis of the procedures and the level of transfer aid to receive health care in the reference centres when
patients are outside their place of residence
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= Extremadura

Extremadura was the pioneer region in approving a document focused on RDs, with the publication in 2004 of
the Book on Rare Diseases in Extremadura®. It also approved the Comprehensive Plan for Rare Diseases in
Extremadura in 2010 and updated it in 2019%7°. The latter plan details 16 proposed objectives, organised into 8
areas of intervention and 77 lines of action (Table 2)°.

Table 2. Areas of intervention and specific objectives of the PIER in Extremadura

Information area of RDs
Objetive 1. To provide information on RDs and available resources to affected people and their families, to professionals from the different areas involved,
and to the general public.

Objetive 2. To strengthen coordination between the different levels of care at regional, national and international level to inform about the resources
available in RDs.

Area of primary prevention and early detection
Objetive 3. Develop primary prevention strategies aimed at reducing the incidence of RDs.
Objetive 4.  Early detection of cases of RDs, with criteria of equity and accessibility.

Information systems area
Objetive 5. To increase epidemiological knowledge of RDs in Extremadura.

Healthcare area

Objetive 6. To guarantee healthcare for people with RDs by favouring continuity of care and accessibility to the necessary resources.
Objetive 7. To structure an integrated network to extend specific attention to RDs in the Autonomous Region of Extremadura.
Objetive 8. To enhance humanisation in comprehensive healthcare for patients with RDs and their families.

Treatment area

Objetive 9. To ensure timely and appropriate accessibility of orphan medicinal products necessary for the treatment of RDs throughout country, as well as
medical devices, adjuvants, curative materials, medical devices and dietary therapeutic products for people affected by an RD.

Objetive 10. Strengthen research and development of orphan drugs and highly complex treatments.

Integral care area (education and social)

Objetive 11. To facilitate, speed up and normalise the schooling process for pupils with RDs.

Objetive 12. To inform, train and raise awareness in the educational community about RDs in order to bring the problem of RD closer to the educational
context and achieve the inclusion of children with RDs during the school stage and their social normalisation, incorporating new knowledge
and rethinking beliefs and fears.

Objetive 13. To improve accessibility in the processes of recognition of the degree of disability and dependency in the cases of people affected by RDs.

Objetive 14. To improve the coverage of services aimed at community integration, increasing personal autonomy and supporting the family and social
network of people with RDs in a situation of dependency.

Training area

Objetive 15. Promote training in RDs for professionals and those involved in the care of patients with RDs.

Research area

Objetive 16. Promote and disseminate research on renewable energy sources.

Note: RDs: rare diseases.
Source: Junta de Extremadura (2019)7
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I Canary Islands

In 2021, the Canary Islands health authorities published the Canary Islands Rare Diseases Strategy 2022-2026,
with the aim of guaranteeing a comprehensive approach to people diagnosed with or suspected of having a rare
disease, allowing equitable access to coordinated care that favours early diagnosis, as well the availability of
treatments within the autonomous community.

To achieve this objective, the strategy is articulated in 7 strategic lines that are developed in 16 projects
(Figure 12)".

Figure 12. Strategic lines and projects of the Canary Islands Rare Disease Strategy

1. Rare disease registry and information systems
" ®RDsRegistry
© Adaptation of information systems to the specificity of RDs

N

. Prevention and early diagnosis

© Primary prevention preconception and during pregnancy

© Early detection and diagnosis

® Strengthening clinical genetics reference units and specialised consultations for rare diseases

w

. Organisation of health care
© Care for people with rare diseases
© Improving paediatric patient care
© Promoting humanisation in rare disease care

Strategic

=

Comprehensive approach in coordination with other areas of care
lines © Coordination with other social protection systems to ensure a comprehensive approach to people with rare diseases

® Enhancing the role of patient associations and social support
© Patient and family education support

@

Access to treatment
—— @ Access to medicines and other health products
© Rehabilitation and other complementary treatments

(=)

. Research and training for professionals
© Training and awareness-raising for professionals
© Research

. Public awareness and education

~

© Raising the awareness of the general population about RDs

Source: own elaboration based on Servicio Canario de Salud (2021)""
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?& Castillay Le6n

In 2023, Castilla y Ledn has published its Comprehensive Plan for Rare Diseases, whose main objective is to
promote the development of a coordinated model of comprehensive care that guarantees timely and equitable
access to people with RDs and without diagnosis as well as their families, through an effective and efficient
management of resources, in order to reduce morbidity and mortality and cover specific needs to improve their
quality of life.

To this end, this plan has 7 strategic lines encompassing 25 projects and 71 different actions. A summarised
version of these strategic lines is shown in Figure 1372

Figure 13. Summary of the strategic lines set out in the Castilla y Ledn Integrated RDs Plan

Information systems and registration

Promote the development of information systems in the field of RDs by strengthening the existing RD Registry of Castillay Leén and
favouring the provision of coding systems for these diseases

Prevention and early diagnosis

Promote prevention activities and reduce diagnostic times to favour early diagnosis, through the protocolisation of diagnostic
tests and favouring access to genetic counselling

Integrated care model

Promote a comprehensive approach to people with RDs and those without a diagnosis, focusing on precision personalised medicine
and promoting a network structure through Units, Reference Care Nodes and Multidisciplinary Reference Teams

Care focused on people with undiagnosed RDs and their families

Promote care from a human perspective and focused on people with Rare and Undiagnosed Diseases and their families, which
reduces displacement and guarantees continuity of care, taking into account the demographic and geographic particularities of
the autonomy

Treatments

Facilitate access, in conditions of equity, to specific treatments and health products for RDs, considering the demographic and
geographic particularities of the autonomous region

Research

Promote the development of RDs research activities and facilitate networking at regional level for the identification of common
strategies, as well as with other national and international research structures and groups

Information and training

To promote the improvement of knowledge about RD through the dissemination of updated information and the development of
continuous training activities aimed at professionals, people with and without RD, their families and other organisations involved

Surce: own elaboration based on Sanidad Castilla y Ledn (2023)7>
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\ Galicia

In recent years, Galicia has also published a specific plan for RDs, the Galician Rare Diseases Strategy, with the
aim of establishing a new optimised model of care for RDs, based on homogeneous criteria to guarantee shor-
ter diagnosis times, less variability in patient management, and more coordinated and efficient management.
Figure 14 shows a summary of the strategic axes and the objectives to be met in each axis included in the stra-
tegy’s.

Figure 14. Summary of the objectives included in the Galician Rare Diseases Strategy

Development of the Galician Rare Diseases Register

Objectives: to standardise and record information related to RDs in Galicia, providing epidemiological data on their incidence and
prevalence, as well as their associated determinants

Strengthening primary and secondary prevention

Objectives: to ensure the primary and secondary prevention of RDs by prioritising the prevention of the transmission of inherited
diseases from parents to offspring through assisted human reproduction techniques, to give 100% of newborns access to the
screening tests included in the programme and to reduce the time to diagnosis, among other things

Standardisation of health care

Objectives: to define the new care model, to overcome the difficulty of identifying the initial suspicion of a possible pathology, the
fragmentation of knowledge and the frequent inefficiency of the tests carried out, and to organise care by implementing a new care
model for patients with RDs

Improving access to pharmacological and non-pharmacological therapies

Objectives: to facilitate access to the necessary treatments for people affected by rare diseases, be it orphan drugs, conventional
drugs, advanced therapies, investigational drugs, artificial nutrition or medical devices

Promoting socio-health coordination and citizen participation

Objectives: to optimise coordination between health and social policies, including the identification and development of all syner-
gies that contribute to increasing the autonomy of patients with RDs, alleviating their limitations or suffering and facilitating their
social reintegration

Promotion of training and dissemination among professionals, patients and citizens

Objectives: to train health personnel and disseminate knowledge about RDs among health professionals as well as informing
patients, families and carers

Promoting research and health outcomes

Objectives: To dynamize the research and innovation structure of the Galician public health system in order to increase the partici-
pation and collaboration of Galician health research groups in R&D lines related to RDs, to disseminate research results and to guide
and joint efforts to achieve health results

Source: Xunta de Galicia (2021)7
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m Madrid

The Community of Madrid also developed a specific strategy for RDs, with the publication in 2016 of the Plan
for the Improvement of Health Care for People with Rare Diseases. The general objective of the plan was to
improve care for people with rare diseases to reduce morbidity and mortality and to improve their quality of life,
through comprehensive healthcare. The plan sets out 8 lines of strategy with 10 specific objectives for each
line encompassing 123 actions (Figure 15)7%. This plan, stipulated for the period 2016-2020, is expected to be
updated during 202374,

Figure 15. Objectives and strategic lines set out in the Plan for the Improvement of Health Care for People with Rare

Diseases in the Region of Madrid, 2016-2020

1. Information systems on RDs: resources, registers and information systems
© Improving accessibility to resource information for affected people, families and professionals.
© To have quality epidemiological information available to improve knowledge of rare diseases.

© To have a comprehensive information system for the planning, management, evaluation and monitoring of strategic
actions in rare diseases

2. Prevention and early diagnosis

—  ®Promote the prevention of RDs, early diagnosis and access to genetic counselling for those affected and their
families

3. Health organisation. Units of Expertise, Centres, Services and Reference Units: coordination and network
collaboration

© To have key elements that enable the development of comprehensive health care with adequate coordination
between the different levels of care and network collaboration of the Centres, Services, Reference Units and
Experience Units

4. Therapies: orphan drugs, adjuvants and medical devices
® Facilitating access to therapies and medical devices

Strategic

lines 5. Inter-agency coordination for comprehensive care

© A better coordination of health agents with the different social agents involved in the care of those affected by rare
diseases in order to provide adequate comprehensive care

6. Research

© To plan and promote research on rare diseases, the cooperation between research structures at regional, national
and international level and the approach and integration of society in the field of research on these diseases

7. Training

© Promote awareness and training of health care professionals, facilitate knowledge of early diagnosis, access to
information on socio-health resources and improve information to those affected and their families

8. Participation and partnership

® Encourage the participation of those affected and their families in the design and development of the actions to be
carried out, through the associative movement

Fuente: compiled by author based on Comunidad de Madrid (2016)7*
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- Murcia

In 2018, the Region of Murcia published its Comprehensive Plan for Rare Diseases, which included a set of measures
to understand RD patients’ expectations, and improve knowledge, care, coordination and research on rare diseases.
This plan includes more than 100 lines of action to achieve 42 specific objectives (Figure 16)7.

Figure 16. Summary of the strategic lines set out in the Comprehensive Plan for Rare Diseases in the Region of Murcia

Epidemiology

These strategic lines include 4 objectives, related to the improvement of the RDIS and the quality of information and epidemiological
analysis of rare malignant tumours and mortality due to RDs. To this end, 15 lines of action are set out

Information

Guaranteeing access to general information on RDs and the resources available in the region in the health, education, employment
and social spheres, and increasing the visibility of RDs and the degree of public awareness, are the two objectives set out in this
strategic line for which 7 lines of action have been established

Prevention, early detection and diagnosis

In this line, 5 objectives are set out, ranging from reducing the incidence of those RDs that could benefit from prevention program-
mes, improving prenatal screening and diagnosis programmes and genetic counselling, among others. In order to achieve these
objectives, 18 lines of action are indicated

Health care

The 4 objectives of this strategic line are: to guarantee the best care for people with RDs, to establish the regional model for the
health care of these patients, to ensure continuity of care and to guarantee access to other health care devices. To this end, 16 lines
of action are indicated

Therapeutic resources

This line brings together 6 objectives, ranging from facilitating access to medical devices, equipment, medical devices and others
for people affected by a rare disease, to strengthening the area of rehabilitation in the care of these patients, to promoting safe
access to advanced therapies for these patients

Education

The 5 objectives of this line are: i) to inform and raise awareness in the educational community about RDs; ii) to improve the
information available on RDs; (iii) to identify as early as possible the educational needs of pupils with RDs; (iv) to provide adapted
education; (v) to coordinate educational, health and social actions for pupils in the school context. 24 lines of action were set out
to achieve these objectives

Social services

These strategic lines of action include 8 objectives, among which are to promote access to social services for those affected by RDs,
to improve economic aid to attend to socio-family needs or individual aid for patients and to promote the associative movement,
among others. The number of lines of action proposed is 28

Social and health coordination

Drawing up a protocol for social and health coordination in the care of people suffering from a rare disease and their relatives and
improving communication between professionals and favouring networking are the two objectives set out in this strategic line. At
the same, 8 lines of action are marked out

Training

The 3 objectives of this strategic line are: to increase the knowledge of RDs in undergraduate training, to deepen the notion and
management of RDs in postgraduate training and to promote continuous training. 23 lines of action are indicated to achieve these
objectives

Training

The 3 objectives of this line are to promote research projects to improve diagnosis, to promote research into treatments and to
develop lines of research into the epidemiology of RDs. To achieve these objectives, 23 lines of action are indicated

Note: RDs: Rare Diseases; RDIS: Rare Disease Information System.
Source: own elaboration based on Regidn de Murcia (2018)7°
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- Navarre

In the Autonomous Community of Navarre, the Health Strategy for Rare or Infrequent Diseases was published in
2017 with the following objectives’®:

® Promoting the prevention of RDs

® Promoting clinical suspicion and speeding up diagnosis

® Providing a comprehensive, coordinated continuum of care

® |ncreasing functional capacity and improving accessibility to rehabilitative care
® Activation, training, empowerment and co-responsibility of patients and families.
® Stimulate the training of professionals in the field of RDs.

® Improving Registration and Reporting of RDs cases

® Promoting RDs research

The lack of available information from the community doesn't allow us to describe these measures in more
details.

Actions in other Autonomous Communities

In addition, other Autonomous Regions have formalised other types of measures which, although they cannot be
defined as an RD plan or strategy, give special attention to this type of pathologies in their territories.

For example, Castilla la Mancha has carried out several campaigns to increase the visibility of RDs, and launched
a website with information on neonatal screening, social resources available to patients with RDs, patient regis-
try, training and patient associations, among others”’.

In the Basque Country, one of the objectives of the 2023-2025 Strategic Plan includes the promotion of care
centred on patients’ needs and expectations through specific plans, including the creation of a strategy for rare
diseases, although this has not been designed yet’®.

=» RDs registers in Spain

Spain has different networks and registries. The Rare Diseases Patient Registry, belonging to the ISCIII, is coordinated
and managed by the Institute for Research on Rare Diseases (IIER), which is part of the CIBERER (Consortium for Bio-
medical Research in Rare Diseases Network). From a legal point of view, this registry is based on the SCO/1730/2005
order, which establishes the criteria for its creation and operation, the place where the legal custody and responsibility
of the registry must be deposited. More than 23,000 patients are currently enrolled in this register’.

The patient register consists of two basic pillars. First, it offers patients themselves or their guardians (in the
case of children and people with disabilities) the opportunity to register individually and motu proprio in this
register. This option gives patients access to specific information of their disease, as well as the opportunity to
participate to online studies regarding the use of medicines, quality of life, dependency analysis, use of health
resources and donation of samples to the IIER sample bank, among others”. Furthermore, it offers researchers
and health professionals a place from which to manage the rare disease under their scientific interest. This
management is carried out in collaboration with the administrators of the system at the ISCIII-IIER and has the
necessary guarantees of confidentiality and security. This register has two different data entry channels:
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® Qutcome-oriented patient registries: Data provided by the patients themselves (see instructions on the Regis-
tration button and in the user manual).

® Data provided by professionals participating in research networks and medical societies that have an agree-
ment with the ISCIII.

On the other hand, in 2015, the ReeR was created for 3 purposes®:

® To provide epidemiological information on RDs, their incidence and prevalence and their associated determi-
nants.

® To provide the necessary information to guide the planning, health management and evaluation of preventive
and care activities in the field of RDs.

® To provide basic indicators on rare diseases that allow comparison between ACs and with other countries.

In 2022, the Ministry of Health published a report on RDs which included data provided by 76% of the Autono-
mous Communities (Andalusia, Aragon, Balearic Islands, Canary Islands, Castilla y Ledn, Catalonia, Valencia,
Galicia, Community of Madrid, Region of Murcia, Foral Community of Navarre, Basque Country and La Rioja) and
covers 90% of the Spanish population. It also included 22 rare pathologies that affect 28,397 patients of which
15,695 men and 12,702 women (Table 3)'.

Table 3. Number of live cases as of 1 January 2020 by sex

Friedreich’s ataxia 300 352 652
Proximal spinal muscular atrophy 278 240 518
Tuberous Sclerosis Complex 906 1,000 1,906
Renal Dysplasia 1,049 644 1,693
Steinert’s Myotonic Dystrophy 1.771 1,863 3,634
Fabry disease 190 202 392
Gaucher disease 116 94 210
Huntington's disease 715 884 1,599
Niemann Pick disease 46 28 74
Rendu Osler disease 574 833 1,407
Wilson’s disease 492 401 893
Amyotrophic Lateral Sclerosis (ALS) 1,193 895 2,088
Phenylketonuria 627 774 1,401
Cystic Fibrosis 1,587 1,559 3,146
Haemophilia A 2,760 418 3,178
Osteogenesis Imperfecta 568 626 1,194
Angelman Syndrome 164 166 330
Beckwith Wiedemann syndrome 173 144 317
Goodpasture Syndrome 171 18 389
Marfan syndrome 827 739 1,566
Prader Willi Syndrome 426 407 833
Fragile X syndrome 762 215 977
TOTAL 15,695 12,702 28,397

Source: Ministry of Health (2022)#"
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Chapter 4

The social value of orphan drugs

he social value of orphan drugs refers to the comprehensive contribution that these medicines make to

society in addressing RDs in different areas. Orphan drugs contribute to improving the health outcomes of
patients with rare diseases, most of which are serious, chronic and degenerative conditions for which there are
no therapeutic alternatives. The use of these drugs can lead to a reduction in other costs for the health system
and society, by avoiding medical visits and hospitalisations, informal care by the patient's personal environment
and loss of work productivity'?.

In this context, it is necessary to go beyond the simplistic focus on the budgetary impact of the medicine and to
consider a comprehensive social perspective that provides an insight into the full social value of the medicine,
including both direct costs and indirect costs avoided (Figure 1).

Figure 1. Type of costs included in the evaluation of medicines, depending on the perspective used

DIRECT COSTS

Resources directly resulting from the treatment
WORK LOSSES

Incurred by the patient/society as
a result of premature illness and

HEALTHCARE COSTS NON-HEALTHCARE COSTS morbidity
Hospitalisations, tests, drugs, Travels, informal and forma caregiving,
medical visits, etc. socio-health services
NHS perspective Patient perspective

Public funder’s perspective

Society's perspective

Notes: NHS: National health system. Source: adapted from Zozaya (2015)?
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ST A P T G e A e eSSk According to a US burden of disease study involving
United States in 2019 379 RDs, 45% of the burden was attributed to the direct

health care costs, followed by indirect costs (lost pro-
ductivity) (44%), non-health care costs (7%) and costs
not covered by insurance (4%) (Figure 2).

This chapter explores the social value of orphan drugs,
highlighting relevant examples of their impact on health
outcomes and patients’ quality of life, as well as exam-
ples of the potential economic savings generated by

[ Direct health costs M Indirect costs due to labour productivity the use of these medicines providing a Comprehensive
losses I Direct non-health costs . . T
Health costs not covered by the insurer view of their relevance to society.

Source: adapted from Yang 2022°

4.1. Health outcomes and quality of life

Pharmaceutical innovation has led to unprecedented therapeutic advances in RDs, facilitating the entry of me-
dicines for particularly severe diseases for which there are no other treatment options. These innovations have
reduced mortality, delayed disease progression, alleviated symptoms and improved quality of life for patients
with RDs.

The impact of OMPs on health outcomes and quality of life has been studied by several authors, both individually
for specific diseases and aggregated for all available OMPs.

=» Overall effect of the OMPs

Regarding the global effect of OMPs, one of the most prolific authors is the US economist Frank Lichten-
berg. This author analysed, for example, the impact of the introduction of OMPs in the United States in
the period between 1983 (the year in which the law promoting OMPs in the US, the Orphan Drug Act, was
published) and 1999, on the mortality of people with rare diseases. The results of the study concluded that
each OMP introduced prevented around 499 deaths (of which 211 were prevented in the first year) and that
overall, the 216 OMPs introduced during this period prevented a total of 108,000 deaths*.

The advent of orphan drugs during this period has helped to reduce the mortality rate for rare disease pa-
tients to below that of other diseases. (in the pre-1983 period, these mortality rates were similar)*.

Years later, Lichtenberg analysed the effect that the increase in the number of OMPs in the US and France
has had on premature mortality. The study concluded that this impact began to be seen within three years
of the drug’s launch and was greater in the US than in France. The study also shows that OMPs have re-
duced premature mortality at a faster rate than would have been the case without OMPs. In the case of
France, if no OMPs had been approved between 2000 and 2007, premature mortality would have fallen by
0.7% per year. However, the approval of these drugs led to a reduction of 1.8% per year. On the other hand,
premature mortality in the US would have increased by 0.9% if no OMPs had been approved, but thanks
to the entry of these drugs, premature mortality decreased by 3.3% per year. Therefore, the total effect of
OMPs on the growth rate of premature mortality was -4.2% in the US and -1.1% in France (Figure 3)°.
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Figure 3. Effect of approved OMPs on the annual growth rate of premature mortality,

United States and France (%)

1.0%
0.5%
0.0%
-0.5%

Total effect
OMP
-1.1%

Total effect
OMP
-4.2%

-1.0%

-1.5%

2.0%
2.5%

-3.0%

-3.5% USA France
Without OMPs B With OMPs

Note: Premature mortality approximated by Potential Years of Life Lost before age 65. Period 2000-2007 for France
and 1999-2006 for the USA.

Source: own elaboration based on Lichtenberg (2013)°

Other authors have also analysed the impact of OMPs on the health of patients with RDs. For example, in 2017,
a study was published comparing the improvements in quality of life achieved by ‘'special medicines’ (indicated
for diseases with a low prevalence) with those produced by traditional medicines with indications for diseases
that affect a larger number of people®. The study concluded that the quality of life gained after the first year of
the introduction of the ‘'special’ medicine was 3-6 times greater than for traditional medicines, over the period
between 1999 and 2011.

Another study, also published in 2017, analysed the impact of the European Parliament and Council regula-
tion on OMPs. The authors concluded that between 2000 and 2017, more than 7 million European patients
with RDs benefited from these medicines in terms of health, improved quality of life and reduced burden on
caregivers’.

A more recent study (2020) compared the impact Figure 4. Mean QALY increase compared to previous
of new drugs (OMPs and non-orphan drugs) with re- Wbl ClalPs ans 1o Ol

spect to previously approved therapies. The authors 1.06

concluded that the new OMPs generated greater
gains in Quality Adjusted Life Years (QALYs) than
non-orphan drugs (average 1.06 QALYs vs. 0.18 QA-
LYs) (Figure 4)2.

0.18

OMPs No OMPs

Note: OMP: orphan medicinal product; QALY: quality adjusted life year.
Source: Chambers (2020)®
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= Particular effect of some OMPs

There are numerous examples of the impact of specific OMPs on the health of patients with certain rare diseas-
es. Particularly noteworthy are the advanced therapies that have opened up new avenues of treatment in recent
years, leading to a therapeutic revolution in the prognosis and life expectancy of rare disease patients for whom
previous treatments had failed.

To facilitate the understanding of this section, it was divided into oncological and non-oncological OMPs.
=» Oncological OMPs

Nearly 200 rare cancers have been identified®, accounting for 24% of new cancer diagnosed in Europe each
year'®. Among the OMPs, those targeting rare cancers represent the largest group.

Acute myeloid leukaemia (AML)

Ivosidenib therapy, applied in combination with azacitidine (IVO+AZA) is indicated for the treatment of acute
myeloid leukaemia with a mutation in the IDH1 gene mutation, and has shown significant improvements over
treatment with azacitidine alone. At one year, 62.9% of patients treated with IVO+AZA were alive, compared with
38.3% of patients treated with AZA alone. These results were consistent over longer follow-up periods of 24 and
36 months (Figure 5)'.

Figure 5. Overall survival of ivosidenib+ azacitidine versus placebo+ azacitidine in the treatment

of acute myeloid leukaemia.

62.9

53.1

38.3

Patients (%)

20 17.4
11.9

12 months 24 months 36 months

M Ivosidenib + AZA © Placebo + AZA

Note: AZA: azacitidine. Source: Bhurke (2023)"

Diffuse large B-cell ymphoma

One example of the radical innovation of CAR-Ts, a type of advanced therapy, is the efficacy of axicabtagene
ciloleucel (axi-cel) in the treatment of diffuse B-cell lymphoma (DLBCL). Figure 6 shows how patients treated
with axi-cel are more likely to survive compared to the standard of care (chemotherapy). Median overall survival
was 31.0 months with axi-cel and 5.4 months with the standard treatment which suggested a 73% reduction in
the risk of death with axi-cel versus standard treatment. The 2-year survival was 54% and 20% with axi-cel and
standard treatment, respectively'.

94

INDEX



Differential aspects of Orphan Drugs and their value from a social perspective

Figure 6. Overall survival with axicabtagene ciloleucel and standard salvage therapy in the treatment of diffuse large

B-cell lymphoma

10— — ’ %

0.75

0.50

Probability of overall survival

0.25

0.0
0 6 12 18 24

Time (months)

Source: Neelapu (2021)'?

On the other hand, treatment with lysocabtagene maraleucel in DLBCL has obtained a better response than
standard treatment, both in terms of progression-free survival at 12 months (57.1% vs. 22.5%) and complete
response to treatment at 18 months (74.0% vs. 43.0%) (Figure 7).

Figure 7. Progression-free survival and complete response in treatment of refractory or relapsed DLBCL with maraleucel
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Source: own elaboration based on Abramson (2023)'®

Acute lymphoblastic leukaemia

Another example of advanced therapy indicated for a rare cancer is tisagenlecleucel for the treatment of acute
lymphoblastic leukaemia. Results of tisagenlecleucel in 75 patients show that overall survival was 63% at 3-year
follow-up, while progression-free survival was 58% and 52% at 24 and 36 months, respectively'.
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Follicular lymphoma

Tisagenlecleucel is also indicated for the treatment of follicular lymphoma and has shown better health out-
comes than standard therapy. The 12-month progression/event-free probability was 70.5% for tisagenlecleucel
versus 51.9% for standard therapy. Likewise, overall survival at 12 months was 96.6% versus 71.7% in the tis-
agenlecleucel and standard treatment groups, respectively (Figure 8)'°.

Figure 8. Progression-free survival in follicular ymphoma treatment with tisagenlecleucel (Elara) versus treatment as

usual (reCORD-FL)
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Uveal melanoma

The launch of tebentasfusp therapy in 2022 for the treatment of advanced uveal melanoma, a rare eye
cancer for which there was no standard treatment is another example of how OMPs can considerably im-
prove health outcomes of patients with RDs. The tebentasfusp clinical trial showed that patients treated
with tebentasfusp survived an average of 21.7 months, compared to 16.0 months for patients receiving a
comparator'®'’.

=> Non-oncological OMPs

There are also several recent examples in the scientific literature of the positive impact of specific orphan drugs on
the health outcomes of patients with rare non-oncological diseases, as detailed below.

Severe veno-occlusive disease of the liver

Defibrotide for severe veno-occlusive liver disease has been shown to improve patients’ complete response
(23.5% of those treated in the trial vs 9.4% in the historical control) and survival rate (38.2% vs 25% of the histo-
rical control)'e.

Lysosomal acid lipase deficiency

Similarly, sebelipase alfa therapy, the first treatment for lysosomal acid lipase deficiency, introduced in 2015,
reduced multiple liver (70% better alanine aminotransferase level normalisation rates versus placebo) and lipid
abnormalities (56% and 78% better results in triglyceride and cholesterol levels, respectively, versus placebo)
related to this potentially lethal condition in children and adults™.
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CLN2 disease

CLN2 is a rare disease that causes progressive neurological deterioration in children, including seizures, per-
sonality disorders, dementia and loss of the ability to walk, speak and communicate. In a study of 24 children
aged 3 to 16 years, the effect of intraventricular infusion of cerliponase alfa every 2 weeks for 96 weeks was
evaluated, concluding that the rates of motor and language impairment were significantly lower in patients
on this treatment than in the control group (-0.2 vs -1.9 at week 49; -0.5 vs -2.8 at week 97) (Figure 9)%.

Figure 9. Impact of cerliponase alfa treatment on motor and language functions in children aged 3-16 years with CLN2.

Germany, England, United States and Italy, variations on the CLN2 scale

Cerliponase alfa

-4 Control group

Variations in motor and language functions, on the CLN2 scale
N
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Weeks

Note: CLN2: Ceroid Neuronal Lipofuscinosis Type 2.
Source: Schulz (2018)%

Phenylketonuria

Phenylketonuria (PKU) is a disease caused by phenylalanine hydroxylase deficiency, leading to high
concentrations of phenylalanine in the blood, impairing brain function and development. The approval of
pegvalyase, a novel enzyme therapy, represents a major breakthrough as it responds to an unmet need with
existing treatments. The efficacy of this treatment has been demonstrated in a study of 261 adult patients.
Compared to the initial period, after 1 and 2 years, pegvalyase treatment showed a 54% to 75% reduction in
blood phenylalanine levels (1,232 umol/L at baseline versus 564.5 and 311.4 after 1 and 2 years, respectively)
(Figure10)'.
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Figure 10. Effect of pegvalyase use versus baseline treatment status. Mean blood phenylalanine levels

in adult PKU patients after 1 and 2 years, United States
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Nota: PKU: genetic disorder called phenylketonuria.
Source: Thomas (20718)*"

Erythropoietic photoporphyria

Patients with light sensitivity caused by erythropoietic photoporphyria (EPP) can experience significant deterio-
ration in their quality of life, as brief exposure to the sun can cause extremely painful skin lesions. The use of af-
amela- notide allows these patients to spend more time exposed to the sun, and consequently an improvement
in their quality of life.

This has been demonstrated in a study of 117 people in the Netherlands where, following afamelanotide
use, there an increase of 6.1 hours per week in the time these patients were able to spend in sunlight expo-
sure (95%Cl 3.62 to 8.67, p<0.01) and a 14% increase in the quality-of-life index (95%Cl 4.53% to 23.50%)
(Figure 11)%2.

Figure 11. Impact of afamelanotide use in patients with EPP on sun exposure time and quality
of life after 5 weeks, Netherlands
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Note: EPP: Erythropoietic photoporphyria. QoL: Quality of Life Questionnaire for erythropoietic photoporphyria disease.
Source: own elaboration based on Wensink (2020)%
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Pompe disease

Pompe disease is a rare infantile metabolic disease that causes respiratory and feeding problems, respiratory
tract infections and generalised muscle weakness. Patients also show progressive thickening of the heart that
eventually leads to heart failure, leading to death before the first year of life. However, alglucosidase alfa has
shown significant improvements over the historical record of untreated patients. It has been shown to increase
life expectancy by 13.4 years compared to standard treatment (13.8 versus 0.4) as well as an improvement in
QALYs of 6.8 years (7.0 versus 0.2). In addition, the study also shows that 65% of children are still alive after 5
years, with no deaths observed thereafter (Figure 12)%.

Figure 12. Difference in life expectancy and QALYs in alglucosidase alfa therapy versus standard treatment

in Pompe disease
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Source: Kanters (2014)%

Paroxysmal nocturnal haemoglobinuria

Another example where a new treatment offers better health outcomes than standard practice is seen in parox-
ysmal nocturnal haemoglobinuria (PNH), a rare disease that causes red blood cells to disintegrate?*. The median
survival of PNH from diagnosis is 14.6 years, with thrombosis and renal failure accounting for 60% of all deaths.
Eculizumab has been shown to improve the quality of life of patients with PNH, achieving 2.4 more QALYs than
standard treatment, as well as increasing patient life expectancy by 1.1 years (Figure 13)%.
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Figure 13. Difference in life expectancy and QALYs in eculizumab therapy versus usual treatment in paroxysmal
nocturnal haemoglobinuria, Canada
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Cystic fibrosis

The combination therapy of elexacaftor/tezacaftor/ivacaftor together with supportive therapy (clearance, bron-
chodilators, mucolytics, antibiotics and nutritional management) to treat cystic fibrosis increase the median sur-
vival of cystic fibrosis patients by 29.7 years (70.4 years vs. 40.8 years), compared to supportive therapy (Figure
14)%, which is a radical change in clinical practice.

Figure 14. Impact of elexacaftor/tezacaftor/ivacaftor therapy on cystic fibrosis treatment
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Note: ELX/TEZ/IVA: elexacaftor/tezacaftor/ivacaftor; ESC: Enhanced supportive care (airway clearance, bronchodilators, mucolytics, antibiotics
and nutritional management).

Source: adapted from Rubin (2022)?

100

INDEX



Differential aspects of Orphan Drugs and their value from a social perspective

Hereditary retinal dystrophy

Advanced therapies have also provided new and more effective treatments in the field of non-oncological RDs.
One example is voretigén neparvovec therapy for hereditary retinal dystrophy, a rare disease that causes night
vision loss, progressive loss of the peripheral visual field and blindness. After one year, patients treated with
voretigene neparvovec performed better on the bilateral light test, achieving a 1.8-point improvement compared
to a 0.2-point improvement in the control group (Figure 15A). Voretigene neparvovec also achieved improve-
ments over the control group in other tests, such as the white light sensitivity test. In this case, the control group
showed no improvement from the start of the study meanwhile after one year, there was a difference of 2.11
points between patients treated with voretigén neparvovec and the control group (Figure 15B)%".

Figure 15. Mean change in bilateral MLMT light test A) and white light sensitivity (B) in hereditary retinal dystrophy

treatment with voretigene neparvovec versus control group
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Note: MLMT: bilateral multi-luminescent mobility test; Vor-nepar: voretigene neparvovec
Source: Rusell (2017)%

Spinal muscular atrophy

The first drug indicated for spinal muscular atrophy (nusinersen), introduced in 2013, has been shown to im-
prove both overall survival and motor function in patients participating in clinical trials, reducing the risk of death
or permanent ventilation by 47% compared to the placebo group?.

In addition, an advanced therapy (onasemnogen abeparvovec) has been developed that has demonstrat-
ed improvements in both survival (Figure 16A) and motor milestone achievement (Figure 16B). Of the 12
infants who received the proposed therapeutic dose, 11 were able to sit independently and two were able
to stand and walk independently at the final 24 months post-treatment visit. After completion of the study,
two more patients achieved independent sitting and two more patients achieved supported standing after
enrolment in the long-term follow-up study?.
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Figure 16. Effectiveness of onasemnogen abeparvovec vs the natural history of the disease in the treatment
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ADA-SCID

In another rare and serious condition called ADA-SCID, the advent of an innovative drug that modifies patients’
CD34+ cells has led to promising results for patients with ADA-SCID. ADA-SCID is a rare disease that affects the
immune system, causing recurrent fungal, bacterial and viral infections and growth problems. Without treatment,
children rarely survive more than 2 years. To manufacture this drug, stem cells from the child’s bone marrow
are modified in the laboratory by inserting a gene that produces the enzyme that the patient does not naturally
produce. In a study of two different populations (in the UK and the US), patients treated with the innovative drug
achieved 100% overall survival in both groups at 24 and 36 months. Event-free survival was 97% (US group) and
100% (UK group) at 12 months and 97% and 95% at 24 months, respectively (Figure 17)%.

Figure 17. Percentage of event-free patients in the treatment of severe combined immunodeficiency syndrome due to
adenosine deaminase deficiency with the autologous cell fraction enriched with CD34+ cells, United States and United

Kingdom
100 | US study
L el

90 United Kingdom study
.80
2 70
5]
5 60
2 50
5 40
o
L 30
&

20

10

0

0 3 6 9 12 15 18 21 24 27 30 88 36

Source: Kohn (2021)%
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Metachromatic leukodystrophy

Another advanced therapy in the rare diseases are is atidarsagen autotemcel, which was authorised for the treat-
ment of childhood metachromatic leukodystrophy (MLD). MLD is a rare inherited disease that causes symptoms
such as difficulty walking, gradual mental deterioration and death. Atidarsagen autotemcel has been shown to
be effective, achieving differences of up to 71.5 percentage points on the developmental motor function test
(GMFM) compared to a cohort of untreated patients, who followed the natural history of the disease, at 3-year
follow-up (Figure 18)%.

Figure 18. GMFM scores for patients with late-infantile and early-juvenile MLD treated with atidarsagene autotemcel

atidarsagen versus natural history of disease, Italy
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Pulmonary arterial hypertension

In the case of pulmonary arterial hypertension, macitentan therapy has been shown not only to improve patients’
health status, but also their quality of life. Using the SF-36 questionnaire, treatment with macitentan 10 mg signifi-
cantly improved seven of the eight domains of the SF-36 compared to placebo. Significant improvements were
also shown in seven of eight individual domains of the SF-36 and in SCF and SCM scores after treatment with
macitentan 3 mg compared to placebo (Figure 19)%.

Figure 19. Quality of life measures using the SF-36 questionnaire with placebo, macitentan 3 mg

or macitentan 10 mg in the treatment of PAH
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Source: Mehta (2017)%

4.2. Cost savings

The burden of RDs is significant in many ways, affecting patients, their families and society as a whole. In
addition to the clinical impact, there are economic costs to health care systems and to the patients and their
emotional environment. The emotional burden and reduced quality of life of those affected is exacerbated by the
lack of specific treatments, while health systems are under pressure to manage complex and rare conditions.

However, the introduction of targeted treatments for these conditions represents a tangible hope for alleviating
this burden. These treatments not only aim to improve patients’ quality of life but can also have a significant
impact on the associated economic burden. As we move forward in this section, we will explore how the im-
plementation of targeted therapies can not only mitigate the direct healthcare costs associated with medical
treatment and care but also reduce the costs care provided by the patient's environment and the indirect costs
linked to lost work productivity and other factors associated with these rare diseases.

In a US study, they used an economic tool to analyse the impact of existing treatments in priority therapeutic
areas, such as rare metabolic, neurological, congenital, haematological and immunological diseases, covering
a total of 227 well-documented rare metabolic, neurological, congenital, haematological and immunological
diseases. From this, the 24 most relevant RDs were selected based on criteria such as unmet need, relative im-
portance for patients, scientific interest, prevalence and apparent burden of disease. Finally, the direct, indirect
and mortality-related costs of these 24 RDs were assessed to compare the burden of care with and without
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treatment. In the analysis, direct costs comprised the cost of treatment, medical procedures, hospitalisations,
medical visits, home health care and other medical costs. Indirect costs were based on loss of patient and
caregiver productivity, loss of work, changes in the home, cost of secondary treatments, travel expenses and
accommodation for medical visits®.

The results showed that the economic burden of the most important RDs is mainly driven by direct costs and
mortality-related costs, with metabolic and neurological diseases having the highest overall burden. Elimina-
ting the treatment resulted in a 2.2% increase for congenital diseases and 51.8% for metabolic diseases. The-
refore, introducing a specific treatment for a rare disease can significantly reduce direct costs, especially in
metabolic diseases, where a reduction of more than 80% in direct costs has been recorded when a treatment
is introduced. Similarly, specific treatment for immunological diseases is able to reduce direct costs by more
than 70% (Figure 20).

Figure 20. Assessment of the value of the burden of disease and other annual costs per patient for rare diseases,

with and without treatment (24 rare diseases), United States
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Furthermore, although indirect costs generated by RDs are significant, treatments can reduce labour productivity
losses. This is particularly true for haematological and immunological diseases, where specific treatments can
reduce the associated indirect costs by 87.5% and 60% respectively.

Although therapies reduce the burden of RD, the economic burden remains high even when specific therapies
exist. Moreover, when pharmacotherapy is introduced, the composition of costs changes, as there is a reduction
in direct health care costs, which can be transferred to indirect costs. These findings support the idea that the
development of safe and effective treatments for RDs generates significant social value®,
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These results are in line with a similar study conducted by the same author, but at the European level, where
it was reported that, in a no-treatment scenario, the total burden per patient per year would increase by
28% for the 23 RDs included in the analysis®. For metabolic diseases, the untreated burden would increase
significantly (77.6%), mainly due to reduced life expectancy without enzyme replacement therapies and the
possible need for ongoing mental health care for patients with phenylketonuria. For immunological disor-
ders, the untreated burden would increase by 81.4%, partly due to reduced mortality from OMPs. In haema-
tological diseases, in the absence of treatment, the increase in burden would be 24.7%, as patients would
require additional care and have more absenteeism from work, resulting in a higher loss of productivity. In
congenital diseases, there are no disease-modifying therapeutic options, only basic treatments to control
specific symptoms, so the increase in burden without treatment would be the lowest among the most rele-
vant therapeutic areas of RDs. Finally, in neurological diseases, the burden would increase by 6.5%, mainly
due to accelerated neurodegeneration and the need for increased medical care and hospitalisations for
untreated patients (Figure 21).

Figure 21. Assessment of the value of the burden of disease per patient per year in treated and untreated rare diseases

(23 rare diseases), Germany-France-Italy
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Again, these findings also demonstrate that targeted treatments could reduce the indirect costs associated with
certain rare diseases by up to 80%. This is particularly true for metabolic, haematological and immunological
disease. It was also concluded that the existence of treatments not only has a positive value in terms of a lower
financial burden on families and healthcare systems but also as a critical factor in avoiding an overall increase
of 28% in the economic burden per rare disease patient per year in the scenario of no therapeutic options.

=» Direct costs

Direct costs associated with diseases are a critical aspect of resource management in health care and are par-
ticularly relevant in the field of OMPs. In this case, direct cost savings refer to the ability of RDs treatments to
reduce the costs of medical visits, hospitalisations and treatments covered by the NHS, as well as other health
and social services required by these patients, while seeking to improve their health and quality of life.

Despite its initial incremental costs, the use of ODs is often offset by a reduction in other direct healthcare costs.
Below are some examples of how the use of ODs can generate economic savings for healthcare systems.

Haemophilia

According to an analysis conducted by the Institute for Clinical & Economic Review (ICER), gene therapies have
been shown to generate significant economic savings in the field of haemophilia B, while offering improved pa-
tient health outcomes and becoming the best option compared to their alternatives (Figure 22)%.

Treatment with etranacogene dezaparvovec gene therapy would be associated with a cost of $8.4 (including
$953,000 in non-drug costs) over lifetime, as opposed to the $15.8 million associated with weekly factor IX treat-
ment (a savings of $7.3 million, equivalent to 47%). This therapeutic approach also translates into improvements
in QALYs, with a value of 17.98 compared to 17.31, and a reduction in the total number of bleeding episodes (182
with gene therapy vs. 247 with the comparator), which would make it the dominant choice®.
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Figure 22. Direct lifetime costs per haemophilia patient treated with gene therapies vs. comparators,

in millions of dollars
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Source: own elaboration adapted from Tice (2022)%

It should also be noted that primary prophylaxis is the emerging standard treatment for children with severe hae-
mophilia and it has been shown that tailored prophylaxis (dose-escalation), which starts at a low frequency and
increases with repeated bleeds, can prevent arthropathy at a lower cost than standard prophylaxis. Specifically,
tailored dose-escalated prophylaxis has an additional cost of $3,192 per joint bleed prevented, while standard
prophylaxis has an additional cost of $9,046 per joint bleed prevented compared to dose-escalated prophylaxis.
Therefore, the savings from using tailored dose-escalated prophylaxis compared to the standard prophylactic
regimen would be $5,854 per joint haemorrhage avoided®.

Cystic fibrosis

En the field of cystic fibrosis (CF), elexacaftor/tezacaftor/ivacaftor stands out as a highly effective modulator of
the cystic fibrosis transmembrane conductance receptor (CFTR), generating notable clinical benefits such as
increased FEV1!, reduced sweat chloride and reduced pulmonary exacerbations in CF patients®.

A retrospective study conducted at the Kaiser Permanente CF Clinic, which included 31 patients, evaluated
hospitalisation costs in the 3 years prior to the introduction of this drug in 2020. These costs were compared
with those incurred in 2020. Since the introduction of elexacaftor/tezacaftor/ivacaftor, no patient has required
hospitalisation, resulting in no hospital costs, whereas in the years prior to treatment, annual hospital costs
amounted to $2.5 million. In other words, 100% savings were achieved in this cost category, amounting to $2.5
million per year®”. These savings played a significant role in offsetting drug costs and were most pronounced in
patients with severe lung disease (12 of the 31 patients studied), who accounted for 80% of all hospital costs. In
this subgroup, savings in hospital costs offset 75% of drug expenditure®.

| FEV1: Forced expiratory volume in the first second. It is a parameter used in pulmonary function tests to measure the amount of air a person can exhale in the
first second of a forced exhalation after a deep inhalation. The FEV1 value is expressed in litres or as a percentage of total lung volume and provides information
on airway obstruction and severity of lung disease.
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Acute myeloid leukaemia

Gemtuzumab ozogamicin (GO) is used for the treatment of adults with newly diagnosed CD33-positive (CD33+)
acute myeloid leukaemia, as well as adult and paediatric patients with relapsed/refractory (R/R) and CD33-pos-
itive (CD33+) AML2.

In the United States, economic modelling was used to estimate the budgetary impact of introducing GO in com-
bination with chemotherapy versus using chemotherapy over a 5-year period in a health plan with one million
members,

Over the period studied, a total of $2.5 million in acquisition and adverse event costs were estimated. However,
the benefits related to fewer relapses, fewer transplants and longer survival were estimated at $6.0 million (2.9,
2.4 and 0.7, respectively), representing a total saving of 2.4 times the acquisition and adverse event costs (Figure
23)%,

Figure 23. Net annual budget impact of adding gemtuzumab ozogamicin for newly diagnosed acute myeloid leukaemia

in combination with standard chemotherapy, US
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Veno-occlusive disease

Veno-occlusive disease (VOD) is an unpredictable condition that represents one of the leading causes of mor-
tality following haematopoietic cell transplantation. Without treatment, patients with severe VOD can die within
days or weeks after transplantation®. Defibrotide is indicated for the treatment of severe VOD, also known as
sinusoidal obstructive syndrome (SOS) in haematopoietic progenitor cell transplantation®.

The hospitalisation costs and health outcomes associated with the introduction of defibrotide compared to
usual care (supportive care) were evaluated in Spain over a one-year period, using a Markov model. The incorpo-
ration of this drug would result in 67% reductions in hospitalisation costs (€8,057 per patient treated with defib-
rotide versus €24,707 with usual care) and 35% improvements in quality of life (defibrotide: 4,655 QALYs; usual
care: 3,440). These savings in hospitalisations would offset the cost of drug acquisition by 33% (Figure 24)%.
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Figure 24. Hospitalisation costs and health outcomes associated with the use of fibrotide compared to usual care

in the treatment of severe veno-occlusive disease in Spain, 1 year
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Source: Carcedo Rodriguez (2021)%

Infant botulism

Infant botulism is an acute and potentially lethal infectious disease in infants, resulting in flaccid paralysis*°. Prior
to the introduction of Botulism Intravenous Immune Globulin for Human Botulism (BIG-1V) in the United States
in 2003, treatment for infant botulism patients was limited to nutritional care and respiratory support. Severely
paralysed patients often required hospitalisation for several months before regaining sufficient strength to be
discharged®.

In the period from 2003 to 2015, BIG-IV was administered to 1,192 infant botulism patients in the United States,
representing 100% of cases in the US. A study based on actual data from clinical practice evaluated the eco-
nomic benefits of this drug, associated with reductions in hospitalisation, compared with data from the placebo
group of the clinical trial conducted prior to its introduction. The cumulative length of hospital stay averted and
cumulative hospital costs avoided using BIG-IV from 2003 to 2015 were estimated to be 66.9 years (average
patient days: 2.2; placebo: 5.7) and $86.2 million (average hospital costs per patient: $118.6 million; placebo:
$207.5), respectively (Figure 25)%.

Figure 25. Hospitalisation costs for treatment of infant botulism in the United States, 2003-2015,

in millions of dollars
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Source: Payne (2018)*
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= Indirect costs

Orphan drugs not only generate savings for the healthcare system through improved patient health and re-
duced use of non-pharmacological resources but also enable those affected by a rare disease to return to
their daily activities, including school or work. These indirect cost benefits are often not only limited to the
person suffering from the rare disease, but also extend to the rest of their environment, especially in the case
of children or when the patient requires substantial personal care. The following are concrete examples of
the few studies that have evaluated how targeted treatments for rare diseases reduce the economic burden
associated with indirect costs.

Chronic myeloid leukaemia

The introduction of imatinib, an oral tyrosine kinase inhibitor, has been reported to have radically changed the
treatment of chronic myeloid leukaemia (CML), having a significant impact on extending patients’ lives and im-
proving their quality of life after diagnosis, making CML a chronic disease. The results of the pivotal seven-year
clinical trial revealed an overall survival rate of 86% for patients treated with imatinib, with low relapse and pro-
gression rates, and an estimated progression-free overall survival of 93% at seven years*'.

A chinese economic model was designed based on real practice data, to project the clinical and long-term (5-
year) cost-effectiveness of insurance coverage with and without imatinib as first-line treatment for patients
with CML from a social perspective. This allowed the estimation of savings related to lost productivity of
both caregivers and patients when the CLM patient was treated with this drug*. 72% reductions in costs
associated with patient and caregiver work productivity were observed with the use of imatinib over 5 years.
Thus, over this period, the total cumulative indirect costs amounted to $35,155 per patient not treated
with imatinib (of which $20,234 related to

Figure 26. Total cumulative costs per patient for chronic work productivity losses for patients and
i IeuI;aemia trea:;(;nsent (Ei1le) $14,921 related to work productivity losses

- for caregivers), compared to $9,821 ($5,776;

88,347 $4,046) per patient treated with the drug*.
This reduction in indirect costs offset the
14,921 increase in direct costs (mainly acquisition
72,365 o o
costs), resulting in a net saving in total costs
Indirect to society. Overall, the total cost (direct and
-72%

indirect) per patient at 5 years was $88,347
for untreated patients, compared to $72,365
per treated patient (Figure 26). This is an
example of the importance of considering the
social perspective when assessing the total

Direct impact of orphan drugs.

+18%

Without imatinib With imatinib

I Total costs of lost labour productivity (caregivers)
Total costs of lost labour productivity (patients)
Total direct costs per patient (acquisition and other direct costs)

Source: Sheng (2017)*
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Multi-drug-resistant tuberculosis (MRD-TB)

In the MDR-TB setting, results from pivotal delamanid trials indicate that co-administration with an optimised
background regimen (BR) of anti-TB drugs significantly improves sputum culture conversion rates at two months
compared to BR plus placebo?.

An economic model developed in Germany explored the costs and benefits associated with the addition of
delamanid to BR and contrasted them with the exclusive use of BR. The analysis incorporated both direct and
indirect costs. Over a 10-year time horizon, total costs per MDR-TB patient treated with delamanid for 6 months
plus BR amounted to 142,732 euros, generating 8.47 QALYs. In contrast, total costs and QALYs for BR alone were
150,909 euros and 6.13, respectively. Therefore, the addition of delamanid to BR generated 5% of total saving
per patient treated*.

The decrease in total costs was exclusively attributed to a 27% reduction in indirect costs. Thus, while direct
costs increased by 15% from 77,900 euros with BR alone to 88,789 euros with delamanid+ BR, indirect costs
decreased from 73,009 euros to 52,943 euros, respectively (Figure 27)*.

Figure 27. Costs per patient associated with treatment of multi-drug-resistant tuberculosis in Germany,

10 years, in euros

160,000
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Note: BR: optimised background treatment.
Source: Diel (2015)*

Idiopathic interstitial pneumonia

In a study of 20 patients with idiopathic interstitial pneumonia (IIP), the antibiotic cotrimoxazole showed signifi-
cant improvements in clinical outcomes such as lung capacity*. Subsequently, a study of 80 patients evaluated
the efficacy, safety and costs of adding co-trimoxazole to standard treatment for idiopathic pulmonary fibrosis
(IPF), the most prevalent form of IIP in the UK*. According to the results, the annual indirect costs associated
with treating all patients with this condition in the UK were reduced by 14%. These costs were £135.7 million
with placebo, compared to £116.4 million with co-trimoxazole. This reduction allowed total costs to be reduced,
generating savings, as indirect costs accounted for 80% of all costs to treat the disease (Figure 28)*.
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Figure 28. Costs of adding co-trimoxazole to the treatment
of all patients with idiopathic pulmonary fibrosis

in the UK, 12 months (2011), £million

163.6
144.6

28.2

Placebo Cortrimoxazol

[0 Direct cost M Indirect cost

Source: Wilson (2074)%

Figure 29. Lifetime costs associated with the treatment
of 70 patients with retinal dystrophy associated with the
biallelic RPE65 mutation, United States, millions of dollars

Usual care

Voretigén neparvovec

I Pharmaceutical costs I Direct non-pharmaceutical costs
M Indirect costs

Source: Johnson (2079)*

Retinal dystrophy associated with biallelic RPE65
mutation

Another example is in the field of retinal dystrophy
associated with the biallelic RPE65 mutation, an
ultra-rare and severely progressive retinal disease.
Voretigen neparvovec was the first gene therapy
for patients with this disease. An economic model
in the US has estimated the costs and benefits as-
sociated with the implementation of this therapy in
70 patients affected by this disease, from a social
perspective, considering a time horizon of the pa-
tient’s life. Voretigen neparvovec has been shown to
generate more QALYs (18.1 vs. 8.6) and lower total
costs ($2.2 million vs. 2.8 million) than the standard
of care*.

Savings were specifically observed in both the di-
rect non-pharmacological costs associated with the
use of this medicine ($0.3 million versus 0.4 million)
and indirect costs ($1.1 million versus $2.4 million),
offsetting the pharmaceutical cost of the medicine
(about $0.9 million) (Figure 29)*.

Hereditary angioedema

Finally, hereditary angioedema (HAE) manifests it-
self through acute attacks characterised by sudden
swelling, pain and a significant reduction in quality
of life. Several innovative drugs have been developed
for the treatment of these acute attacks and the pre-
vention of recurrence (human C1 esterase inhibitors
and monoclonal anti-bodies), which have dramatically
reduced the burden associated with this disease. By
improving health and reducing disability, it allowed re-
turning to work and schooling, and improving quality
of life and survival*®46,

Loss of educational and work opportunities is com-
mon with this disease. For example, a study on the
socio-economic burden of HAE conducted in several
EU countries, including Spain, found that patients ex-

perience a significant impact on their productivity, losing an average of 20 days of work or study per year due to
the effects of the disease, with higher absenteeism if attacks were frequent or caused a high degree of pain®’.
Fifty-seven percent of patients with attacks at least once a month reported that HAE had interfered with their
career or education, compared to 41% of patients with attacks less than once a month.
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The availability of treatments and, in addition, the ability of patients to self-administer their therapies has been
shown to have positive impacts on work productivity. In particular, self-administration of C1 esterase inhibitor
therapy has shown marked improvements in several key areas compared to hospital or emergency department
therapy, including a 65.5% reduction in lost work or school days (Figure 30).

Figure 30. Aspects of improvement with therapy administered in hospital or in the emergency department compared to

self-administration of the C1 esterase inhibitor

Significant reduction in hospitalisations: Efficiency in treatment delivery: Impact on productivity:

© The average annual number of © Time to treatment has been redu- © Number of days lost from work or
hospitalisations has decreased ced from 3.2t0 1.9 hours. school has decreased from 23.3
from 16.8t0 2.1. © Time to symptom improvement 7.1,
has decreased from 84 minutes to
54 minutes.

© Time to complete resolution of
symptoms has been reduced from
12.8t0 10.8 hours.

Source: Petraroli (2075)*
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Chapter 5

The opinion of relevant actors
of the system

5.1. Context and methodology

The aim of this questionnaire was to gather the opinion of different relevant actors in the health system on the
issues addressed in this report. The survey was divided into four distinct sections, with a total of 20 questions.
The first section included questions on the main challenges faced by the OMPs in the field of research, access
and the timing of the authorisation, evaluation and funding process. The second section focused on progress
in these areas, while the third and fourth sections grouped questions on possible solutions and on the societal
value of OMPs (Figure 1).

Figure 1. Topics and number of questions in the questionnaire

o Challenges
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Seventy stakeholders with different profiles were invited to participate in this online survey: managers, clinicians,
health technology assessment agencies, patient associations and scientific societies, among others. A total of
30 stakeholders responded to the survey (43% response rate), with the most representative group being other
profiles (health economists, researchers and health law experts) (30%) (Table 1).

Table 1. Distribution of participants in the survey, according to profile

Participants % Participants Answers % Answers
Health authorities 27 39% 8 27%
Scientific societies 14 20% 6 20%
HTA Agencies 8 1% 1 3%
Patient associations 7 10% 6 20%
Others (health economists, researchers, lawyers...) 14 20% 9 30%
TOTAL 70 100% 30 100%

5.2. Analysis of the questionnaire
=>» Section I. Challenges

First, respondents were asked to rank 13 challenges in the field of RDs research and OMPs development in order
of importance. To facilitate the interpretation of the data, the answers have been divided into “most important” if
they were ranked in positions 1-6 and “least important” for positions 7-13. Insufficient funding and support were
considered the most important challenge for 80% of the consulted stakeholders. Other challenges voted as im-
portant included the scarcity of information and epidemiological data as well as patient recruitment. In contrast,
ethical and legal challenges and the lack of clear research standards and criteria were the least important criteria
(Figure 2).

Figure 2. Q1. Rank the following general challenges in the field of rare disease research and orphan drug

development by importance, from most (1st) to least important (13th) (N=30)

Insufficient funding and support

Shortage of epidemiological data and information

Patient recruitment 57% 43%

Difficulties in translating research into progress 57% 43%

Difficulty in measuring clinical outcomes and evaluating effectiveness 50%

Lack of collaboration and coordination 47%
Low economic profitability for pharmaceutical companies 43%

Low understanding of the pathogenesis, natural history and mechanisms of RDs 40%

Lack of specialised RDs experts 40%

Complexity in the design of clinical trials 37% 63%

Limitations in R&D infrastructure 37% 63%

Lack of clear standards and criteria for RDs research 30%

Ethical and legal challenges [({1}] 90%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

a°

B Most important (1st-6th) ™ Less important (7th-13th)

Note: RDs: rare diseases.
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Respondents were then asked to rate from 0 to 10 the importance of 11 challenges regarding conducting clinical trials
(CT) in OMPs. The stakeholders identified difficulties in obtaining funding and the difficulty in conducting long-term
CTs as the two biggest challenges, with an average score of 7.8 and 7.3 out of 10, respectively. On the contrary, the
need to use surrogate variables, the difficulty in implementing double-blinding and the challenges in randomisation
were the challenges rated as least important by the agents, with 6.0 points on average. Based on the standard de-
viation (SD) of the responses, difficulties in recruiting participants and the limited availability of specialised research
centres are the measures on which there is the greatest consensus (SD of 1.9 for both). On the other hand, there is a
greater disparity of opinion on the lack of suitable comparators (SD: 2.6) and the difficulty in implementing double-blin-
ding (SD: 2.5) (Figure 3).

Figure 3. Q2. Please rate from 0 to 10 the following specific challenges for conducting clinical trials of orphan drugs, where

0 represents no importance and 10 represents very important (average score and standard deviation).
(N=30)
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Note: CT: clinical trials.

As to whether there are differences in access and equity to OMPs between regions, 87% of respondents believe
that there are differences. Almost half of the respondents (47%) think that there are clear disparities between
regions. On the contrary, 10% of the actors thought that there are generally no major differences (Figure 4).

Figure 4. Q3. Do you consider that there are differences in access and equity of access to OMPs

between regions in Spain? (N=30)

50% 47%
40%
40%
30%
20%
10%
0%
Yes, there is a clear disparity ~ Yes, there is some disparity ~ No, in general there are no | am not sure
between regions between regions major differences
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Regarding the challenges on equity and access to OMPs in Spain, experts were asked to select the top 5 challenges in
this area. Limitations and delays in financing and the disparity of processes between the Autonomous Communities
were the top 2 challenges, selected by 83% and 73% of respondents, respectively. On the other hand, barriers in the dis-
tribution and supply of OMPs as well as public awareness and understanding of RDs are the least important challenges
for respondents (Figure 5).

Figure 5. Q4. What five challenges you consider most important in terms of equity and access to orphan drugs in Spain?

(select 5) (N=30)

Constraints and delays in the financing of OMPs 83%

Disparity of processes between the Autonomous Communities for access to the OMPs 73%

Problems in governance and coordination among stakeholders 63%

Obstacles in the authorisation and approval processes for medicines 60%

Challenges in promoting policies and strategies to improve equity and access to OMPs 60%

57%

Limited access to accurate diagnostics for RDs

Availability and access to specialised reference centres 47%

Lack of knowledge and adequate training of clinicians 33%

Difficulties in public awareness and understanding of RDs - 13%

Barriers in the distribution and supply of OMPs - 10%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Note: ACs: Autonomous Communities; RDs: rare diseases;, OMPs: orphan drugs.

A large majority of respondents (80%) believe that the current timelines for the authorisation, evaluation and
pricing of orphan drugs in Spain are too long, with bottlenecks that need to be addressed. Likewise, 20% say that
there are reasonable, but that efforts should be made to cut them even further. It is noteworthy that none of the
respondents indicated that the current timelines seem reasonable to them (Figure 6).

Figure 6. Q5. What is your opinion on the current timing of the overall process of authorisation, evaluation

and pricing of orphan drugs in Spain? (N=30)

They are too long, with major bottlenecks to overcome _ 80%
They are reasonable, but we should try to cut them down - 20%

They are reasonable, given their casuistry 0%

My knowledge does not allow me to answer the question 0%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
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Next, stakeholders were asked to rate the importance of 13 items regarding the authorisation, evaluation and
funding process for OMPs by the NHS, in comparison to medicines treating prevalent diseases. The greatest un-
certainty in the measurement of clinical benefit and/or effectiveness (8.8 on average out of 10), followed by poor
timeline management (8.1) and regulatory aspects and lack of efficiency of the process (both 8.0 on average)
were the 3 major aspects. On the contrary, the lack of monitoring schemes (6.2), the duplication of evaluations
and the lack of explicit guidelines on economic evaluation are the least important aspects for experts (both 6.4
on average). The main difference with respect to prevalent diseases lies in the uncertainty in the measurement
of clinical benefit, which goes from being the most important aspect in OMPs to being the tenth most important
for prevalent diseases. Also, excessive bureaucracy, lack of governance and legitimacy of decisions are more
important in OMPs than in medicines for prevalent diseases (Figure 7).

Figure 7. Q6. Please rate from 0 to 10 the importance of the following aspects in the process of authorisation, evaluation
and financing of orphan medicinal products in the NHS, compared to medicinal products intended to treat prevalent

diseases, where 0 represents no importance and 10 represents very important (average score)

((ER[)]
Rare diseases Prevalent diseases
8.8 Uncertainty in measurement of clinical benefit and/or effectiveness Poor time agility 6.7
8.1 Poor time agility Lack of efficiency of the process 6.7
8.0 Regulatory aspects Lack of transparency of processes 6.6
8.0 Lack of efficiency of the process Regulatory aspects 6.6
7.4 Lack of transparency of processes Lack of human resources for the implementation of the process 6.5
7.4 Excessive bureaucracy Lack of financial resources for the implementation of the process 6.4
7.3 Lack of governance governance in decision making Lack of explicit guidance on economic evaluation 6.4
6.9 Lack of financial resources for the implementation of the process Duplicity of evaluations 6.1
6.7 Lack of human resources for the implementation of the process Lack of monitoring schemes (database) 6.1
6.5 Legitimacy of decisions Excessive bureaucracy 5.9
6.4 Lack of explicit guidelines on economic evaluation Uncertainty in measurement of clinical benefit and/or effectiveness 5.8
6.4 Duplicity of evaluation Lack of governance governance in decision making 5.9
6.2 Lack of monitoring schemes (database) Legitimacy of decisions 5.5
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=>» Section Il. Progress

In terms of research alternatives and techniques that have been introduced to improve the design and conduct
of clinical trials in RDs, 73% of respondents selected international collaboration and research networks as the
most important element, followed by the use of historical data and controls. In contrast, respondents gave less
importance to studies with n=1 (Table 2).

The key issues discussed by the experts in the dedicated open space were the use of long-term extension stu-
dies to reaffirm/disprove evidence, the use of add-on designs to minimise placebo rejection, the use of enriched
populations, and the use of sequential designs to end the trial as soon as definitive results are obtained.

Table 2. Q7. Rank, according to importance (from most to least important), the research alternatives and techniques that
have been introduced to improve the design and execution of clinical trials in rare diseases average score (N=30)

Average
International collaboration and research networks 73% 7% 10% 0% 10% 1,7
Use of historical data and historical controls 13%  27%  20%  23%  17% 3,0
Adaptive clinical trials 7% 50%  27% 10% 7% 2,6
Basket clinical trials 3% 13%  27%  47%  10% 83
Tests with n=1 3% 3% 17%  20%  57% 42

According to the respondents, the most impactful development in terms of access and equity of OMPs were
the EMA special authorisation programmes, followed by the regulation on availability of medicines in special
situations and early access or compassionate use. In contrast, the development of a national RD strategy was
the least impactful development for 43% of the experts, although it was selected as the most impactful measure
by 10% of the experts (Table 3).

Table 3. Q8. In your opinion, what are the developments that have had the greatest impact in terms of access and equity
to orphan drugs? (rank in order of greatest to least impact, with 1st having the greatest impact and 6th having the least

impact) (N=30)

Average

Special EMA authorisation programmes (conditional, accelerated, exceptional

approval) 47%  20%  17% 7% 3% 7% 22
The regulation (RD 1015/2009) on the availability of medicines in special situations 20%  20%  27%  27% 0% 7% 29
Early access or compassionate use programmes 7%  27%  13%  20%  20% 3% 31
The development of a national rare disease strategy 10% 3% 10%  10%  23%  43% 4.6
The use of pay-for-performance agreements for these products 3% 23%  20%  27% 3% 23% 37
The extensive network of CSUR in Spain 3% 7% 13% 10% 50% 17% 4,5

Note: CSUR: Reference Centres, Services and Units; EMA: European Medicines Agency

The implementation of the Regulation 141/2000 and the use of broader criteria for drug evaluation and
funding were identified by stakeholders as the most significant advances in the authorisation, evaluation
and funding of OMPs, with an average score of 7.9 and 7.8 out of 10, respectively. The preparation of The-
rapeutic Positioning Reports (TPR) with the inclusion of clinical and economic evaluation with a specific
node/committee for RDs is the least significant advance for the experts, with an average score of 6.5 out
of 10. On the other hand, the implementation of Regulation 141/2000 is the progress on which there is the
greatest consensus (SD: 1.4), while the greatest differences are found in the obligatory nature of the ‘joint
clinical assessments’ in OMPs and the application of more flexible cost-effectiveness thresholds (SD: 2.4
for both) (Figure 8).
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Figure 8. Q9. What are the most significant advances made in the authorisation, evaluation and financing of orphan
drugs (score from 0 to 10, with 0 being the least significant and 10 being the most significant) (average score and
standard deviation) (N=30)

Implementation of Regulation 141/2000 about OMPs and its current revision
Use of broader criteria for assessing and funding the drug 7.8

Creation of fast-track procedures 74

Establishment of monitoring systems (Valtermed) that allow for managed input 7.4
and payment by results

Determination of mandatory joint clinical assessments for OMPs 72
from 2030 onwards
Implementation of more flexible cost-effectiveness thresholds

Development of TPR including clinical and economic assessment
and a specific RDs node/committee

2 4 6 8 10

o

Note: RDs: Rare diseases,; TPR: Therapeutic Positioning Reports; OMPs: Orphan medicinal products

For the majority of respondents (67%), the revision of the procedure and approval of TPRs in Spain, with a speci-
fic assessment node for OMPs, has had some positive impact on the efficiency and speed of the assessment of
OMPs for medicines for common diseases. While 13% of respondents felt that this impact was noticeable, 10%
felt that this revision had a negative impact, significantly worsening the efficiency and speed of the evaluation
of OMPs (Figure 9).

Figure 9. Q10. What impact do you think the revision of the procedure and approval of TPRs in Spain, which includes the

creation of a specific node for the assessment of OMPs, has had on medicines prevalent diseases (N=30)?

It has had an impact on the efficiency and agility in the evaluation of _ 67%
OMPs compared to PD drugs ?

It has significantly improved the efficiency and speed of assessment of - 13%
OMPs compared to PD medicines. °

There has been a significant deterioration in the efficiency and timeliness - 10%
of the evaluation of OMPs compared to PD medicines ’

I don't know - 10%

0 10% 20% 30% 40% 50% 60% 70%

Note: OMPs: orphan medicinal products; PD: prevalent diseases.
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=» Section Ill. Solutions

Increasing research funding and establishing public-private partnerships were the actions most supported by
stakeholders (selected by 73% and 63% respectively) to address the challenges in the field of research and de-
velopment. In contrast, increasing the training of researchers and facilitating access to research infrastructures
were only supported by 3% and 20% of experts, respectively (Figure 10).

Figure 10. Q11. What measures do you consider most important to address the challenges in the field research and

development of medicines to treat rare diseases? (select 3) (N=30)

63%

Increasing research funding 73%

Establishing public-private partnerships

43%

Reducing research-related bureaucracy in Spain

40%

Encouraging translational research
Establishing more data banks and biological samples 27%

Promoting the re-use of existing medicines 27%

Facilitating access to research infrastructures 20%

Increasing the training of researchers 3%

0% 10% 20% 30% 40% 50% 60% 70% 80%

In a hypothetical situation, with different possible measures to speed up OMPs evaluation and funding times
in Spain, respondents were asked to rate the degree to which each measure would help, on a scale of 0 to 10.
Respondents indicated that a binding national evaluation at the regional level would help the most (7.7 average
out of 10) followed by a fast-track assessment process for all rare diseases (7.6 average). Sentencing non-com-
pliance with timelines to certain penalties (6.4) and legislative regulation on maximum times for each part of the
process (6.8) are the measures that would help the least according to respondents (Figure 11).

Figure 11. Q12. What measures do you think would help to speed up the time taken to evaluate and finance the OMPs in
Spain (score from 0 to 10, where 0 would represent no help and 10 would represent considerable help) (average score

and standard deviation) (N=30)

Binding national assessment at the regional level 1.7

Fast-track assessment processes for all RDs 7.6

Supranational binding assessment 7.4
A tighter time system, stipulating maximum times for each phase of the process 2

Legislative regulation of maximum times for each party of the process

| . I N

Linking non-compliance with time limits to certain penalties

o
(eal

10

Note: RDs: rare diseases.
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Regarding the inclusion of a clinical evaluation within the TPRs, the agents believe that the process should fo-
llow national public guidelines/procedures endorsed by the scientific community, and to a lesser extent, classify
the quality of the evidence shown by the medicine and categorise the therapeutic value of the drug at different
levels over the available alternatives. They also consider it less relevant to reach a consensual decision between
the industry and the assessors for the choice of the comparator. However, this statement is the one with the
greatest discrepancy among respondents, with a SD of 1.9. On the contrary, there is greater consensus that the
quality of evidence shown by the medicine should be rated, with a deviation of 1.2 (Figure 12).

Figure 12. Q13. Please rate from 0 to 10 your level of agreement with the following items regarding the clinical
evaluation of orphan drugs in Therapeutic Positioning Reports (TPRs), with 0 being strongly disagree and 10 being

strongly agree (mean score and standard deviation). (N=30)

The process must follow nationally public guidelines/procedures endorsed
by the scientific community

The quality of the evidence shown by the assessed medicine should be rated

The therapeutic value of the drug should be categorised based on different levels

added therapeutic value over available alternatives. s

The medical need to be covered by the medicine should be arranged in a matrix that

stipulates different levels of unmet medical need U4

A consensual decision must be reached between industry and assessors
for the choice of comparator

10

o
N
~
o
©

Regarding the role of the economic evaluation should play in informing pricing and financing decisions for a
new OMP, the majority of experts (67%) thought that economic evaluation should be an important criterion on
which to base the decision, while 30% indicate that it should be an additional, but not the only criterion. For 3%,
economic evaluation should not play an important role in the decision (Figure 13).

Figure 13. Q14. What is your opinion on the role of economic evaluation (efficiency or cost-effectiveness) in informing

pricing and funding decisions for a new OMP (N=30)?

It should be just one more criterion on which to base a decision.

It should not play a major role in the decision

It should be an important
criterion on which to base
the decision.

Regarding the use of a willingness-to-pay thresholds per Quality Adjusted Life Year (QALY) gained with the
OMPs in relation to the use of the comparator, there is no consensus among the stakeholders. Half of the
respondents thought that thresholds for medicines targeted at RDs should be higher than for other medici-
nes, while 40% considered that there is no need for thresholds.
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On the other hand, 10% do not support the use of willingness-to-pay thresholds for any medicine (Figure 14).

Figure 14. Q15. Do you think there should be differentiated thresholds of willingness to pay for

quality-adjusted life years (QALYs) gained for rare disease targeted medicines? (N=30)

Efficiency thresholds should not be used for any
type of drug

Thresholds for medicines targeting RDs
should be higher than thresholds for
other medicines

There is no need to establish specific and
differentiated thresholds for medicines
targeting RDs

Note: RDs: rare diseases

Agents who responded that thresholds for RDs medicines should be higher than thresholds for other medicines
were asked to elaborate on their response, including what values could be considered. One third of them indi-
cated that thresholds between €50,000-100,000/AVAC should be considered for these medicines, while 14% of
agents indicated thresholds similar to those used by the NICE (for rare, severely disabling diseases with a high
unmet need, NICE uses thresholds of €116,500/AVAC- €350,000/AVAC). Also, for a quarter of respondents, indi-
vidual thresholds should be set according to the rare disease in question (Figure 15).

Figure 15. Q16. Given that you are of the opinion that thresholds for medicines targeting rare diseases should be higher
than thresholds for other medicines, please detail your response, including what values could be considered
(N=15)

Range €50,000-100,000/AVAC 33%

Individual thresholds depending on the RE (alternatives, severity, etc.) 27%

Similar to thresholds used by NICE 7%

Range 300.000-450.000€/AVAC 7%
Range 30.000-50.000€/AVAC 7%

Other 6%

| don't know 13%

0% 5% 10% 15 20%  25%  30%  35%

Note: NICE: National Institute for Health and Care Excellence.

With regard to the weight that the different criteria should have for the pricing and reimbursement decision
of OMPs in Spain, the agents valued the severity, duration and sequelae of the pathologies (weight of 8.4
out of 10) as the most important element, followed by the therapeutic and social value and the incremental
clinical benefit brought by the medicine as well as the quality of the evidence (8.3 and 8.2, respectively). In
contrast, the contribution to the pharmaceutical company’s GDP, the duration of treatment and the size of
the affected population do not seem relevant to respondents.
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Figure 16. Q17. Please specify a weight for the criteria that you think should be considered in the pricing and
reimbursement of medicines in general, scoring 0 if you think the criterion should not be taken into account and with 10
if you think it has a very important weight (average score and standard deviation) (N=30)

Severity, duration and sequelae of the pathologies for which they are indicated

Therapeutic and social value of the medicinal product and incremental clinical benefit
taking into account cost-effectiveness

Quality of evidence

Avoided health costs

Existence of medicines or other therapeutic alternatives at lower treatment cost
Avoided social costs (job losses, social services, family care, etc.)

Type of treatment benefit: symptomatic or curative

Ethical aspects (justice, solidarity)

Patient-reported or perceived drug outcomes

Specific needs of certain groups

Degree of innovation of the medicinal product

New drug or new indication for an existing drug

Rationalisation of public spending on pharmaceutical provision
and impactbudget in the NHS

Appropriateness of treatment (oral route, improved adherence, etc.)

Size of the affected population
Duration of treatment 5

Contribution to GDP of the pharmaceutical company

With regards to the possible measures which could reduce uncertainty in relation to the evidence generated by
RDs, stakeholders considered the use of outcome-based risk-sharing agreements to be mostly important (8.8
out of 10), followed by the establishment of more registries and databases (8.4). The highest degree of consen-
sus was on the measure of risk-sharing arrangements (SD: 1.2), while the greatest disparity of opinion was on
periodic re-evaluation of drugs (SD: 1.9) (Figure 17).

Figure 17. Q18. On a scale of 0 to 10, please rate the importance of the following measures to promote uncertainty

reduction in relation to the evidence generated by the OMPs, where 0 represents no importance and 10 represents very
important (average score and standard deviation). (N=30)

Outcome-based risk-sharing agreements

Establishment of more registries and databases to collect security and safety data
and long-term effectiveness

Periodic re-evaluation of drugs and withdrawal of drugs from the market in the
light of evidenceinsufficient or unfavourable

Risk-sharing financial arrangements to reduce budgetary impact

0 2 4 6 8 10
Note: BD: databases
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Regarding possible concrete measures that could reduce disparities in access and equity in OMPs, 20% of the
actors indicated that the main measures to be taken would be to establish an evaluation at the national level and
for this to be binding in the different ACs as well as creating a national fund for this purpose. Among the “other
contributions” suggested by the stakeholders were to carry out an annual evaluation and report on access in
each Autonomous Region, to think access at the European level, to increase public-private collaboration or to
use payment by results for medicines with high uncertainty (Figure 18).

Figure 18. Q19. Excluding evaluation and funding issues, what concrete measures do you think could be implemented to

reduce disparities in access and equity of orphan drugs in Spain?
(N=30)

Binding national assessment 20%

Creation of a finalist national fund for OMPs 20%

7%

Uniform criteria at national level 10%

Establishment of a working group/commission at the Ministry of Health

Increased transparency 7%

Centralised purchasing at OMPs 7%

Coordinated implementation of a coordinated national strategyand signed
by the Autonomous Regions

7%

| don't know 7%

0% 5% 10% 15% 20% 25%
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=» Section IV. Social value

Finally, the experts were asked to rate the most important value of orphan drugs, with 0 being the lowest contri-
bution and 10 being the highest possible contribution. Improvement of quality of life, improvement of symptoms
and prolongation of life were the 3 highest rated contributions, with an average score of 8.1, 7.9 and 7.8 respecti-
vely. The lowest rated contributions were increasing solidarity among members of society (5.9 out of 10), curing
rare diseases (5.9) and supporting specialised medical training (6.4). Curing rare diseases was the contribution
where there was the greatest lack of consensus. (SD:3.0) (Figure 19).

Figura 19. Q20. Please rate the main value contributions you think orphan drugs have made, where 0 indicates the

lowest contribution and 10 the highest possible contribution (average score and standard deviation). (N=30)

Improving the quality of life of people with RDs

Symptom improvement in people with RDs

~

Prolongation of life in people with RDs

~

Reducing disability in people with RDs

~
-

Scientific breakthroughs that would not happen without OMPs research

~
-
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Long-term savings in hospitalisations, complications, improvements in capacitywork,
reduction of the need for caregivers

Advances in the authorisation, evaluation and financing of medicines, whichwould not
happen without the prioritisation of the OMP

o
~

o
~

Stimulating international collaboration

Increasing social awareness of the needs of people with disabilitiesRDs
and their families

Support for specialised medical training
Healing of RDs

Increasing solidarity among members of society

o
N
~
o
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Note: RDs: rare diseases; OMPs: orphan medicinal products.
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Challenges

e Insufficient funding and support, together with a shortage of epidemiological data and informa-
tion, are the main issues reported in the field of RDs research. This lack of funding also affects
the conduct of clinical trials.

e The main challenge in terms of equity and access to orphan drugs in Spain is the limitations and
delays in funding (83%), followed by the disparity of processes between the ACs (73%).

o 47% of stakeholders believe that there are clear differences in access and equity in access to
OMPs between regions in Spain, and 80% believe that the current timelines for the overall pro-
cess of authorisation, evaluation and funding of OMPs are too long.

e According to respondents, greater uncertainty in the measurement of clinical benefit and/or
effectiveness (8.8) is the main stumbling block in the authorisation, evaluation and funding pro-
cess for OMPs, compared to medicines for prevalent diseases, followed by poor timeliness (8.1)
and regulatory issues (8.0).

Progress

o 73% of stakeholders identify international collaboration and research networks as the most im-
portant element that has been introduced to improve the design and execution of clinical trials
in RDs.

o The EMA's special authorisation programmes are considered to be the most important deve-
lopment in terms of access to OMPs, followed by the regulation on availability of medicines in
special situations and early access or compassionate use programmes.

o The three most significant developments in the authorisation, evaluation and funding of orphan
drugs are the implementation of the Regulation 141/2000 (7.9), the use of broader criteria for
drug evaluation and funding (7.8) and the creation of fast-track processes (7.4).

® 67% of respondents indicate that the revision of the procedure and approval of TPRs in Spain,
with a specific assessment node for OMPs, has had a positive impact on the efficiency and
speed in the assessment of OMPs with respect to medicines for prevalent diseases.
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Solutions

o For respondents, the two most important measures to solve the existing challenges in the field
of OMPs research are to increase research funding (73%) and to establish public-private part-
nerships (63%).

e Binding national assessment (7.7), the creation of fast-track processes (7.6) and binding supra-
national assessment (7.4) are the three most important measures to speed up the assessment
and financing process of OMPs.

e 67% of experts considered that economic evaluation should be an important criterion in deci-
ding the price and public funding of a new OMP.

o Half of the respondents consider that cost-effectiveness thresholds for OMPs should be higher
than thresholds for other medicines, although there is no consensus on whether they should be
used.

o The three fundamental criteria to be considered in drug pricing and financing are the severity,
duration and sequelae of the pathologies (8.4), the therapeutic and social value of the drug and
its incremental clinical benefit, taking into account its cost-effectiveness (8.3), and the quality
of the evidence (8.2).

o A national assessment binding on the ACs and the creation of a national fund could reduce
disparities in OMPs access.

Social value

o For respondents, the top three value contributions of OMPs were improving the quality of life
of people with RDs (8.1), improving symptoms (7.9) and prolonging the life of people with RDs
(7.8).
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Conclusions

ue to their rarity and complexity, RDs often present specific challenges in terms of diagnosis and treat-

ment. More than half of all patients with RDs are diagnosed late, resulting in suffering and cost to the
system. Therefore, in order to provide high quality, personalised and effective care to patients with RDs, it is
necessary to understand the casuistry and differential approach of targeted therapies. Despite the progress
made in the last decade, there are still challenges in terms of research, access and regulatory processes
that need to be highlighted. In conclusion, the following reflections and considerations are worthwhile in the
different areas addressed.
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Conclusions

Although the R&D process for an orphan drug generally follows the same steps as for any other drug, the
special nature of orphan drugs means that there are often additional difficulties in getting the drug from
conception to marketing.

Patient identification and recruitment may be hampered by the low prevalence
and dispersed geographical distribution, especially when dealing with an ultra-rare disease. In addition, the
diverse aetiology of RDs poses a challenge in identifying a cohort homogenous enough to participate in a
trial. The limited understanding of the natural history of the disease makes it difficult to identify therapeutic
targets, define clinical trial objectives and accurately interpret the results obtained. As a result, clinical trials
in RDs are costly and time-consuming, making them unattractive to pharmaceutical companies. In addition,
there are ethical dilemmas associated with conducting clinical trials and administering experimental treat-
ments to these groups.

Public and private funding for research should be increased. The promotion
of platforms and networks to facilitate the exchange of data and resources between researchers can ac-
celerate drug discovery and development, especially in an international collaborative context. Innovative
approaches to clinical trial design are also essential to generate evidence to support regulatory approval.
Further investment in the training and specialisation of health professionals in RDs is also needed, as well
as raising public awareness of RDs to improve participation in clinical trials.

OMPs are often expensive due to low production volumes and high R&D costs, making them difficult to
access.

Although current regulations in Spain aim to ensure accessibility and equity in
health care, there are significant disparities between autonomous regions in effective access to OMPs, due to
the application of different procedures and criteria for authorisation and prescription. In addition, Spain has
fewer publicly funded OMPs than other European countries and access times are often longer.

Advances in equity in access to OMPs must be made at the regulatory and
therapeutic levels. Innovative access models are needed to ensure that RDs patients receive the neces-
sary treatments in an expeditious and homogenous manner, regardless of their place of residence. The
existence of regional plans for RDs, as well as a greater number of CSUR, the optimisation of the use of
RDs registries and greater coverage of national neonatal screening programmes can also help, without
forgetting the harmonisation of diagnostic procedures between the different Autonomous Regions to
avoid delays.
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Given the different characteristics of RDs, implementing a strong regulatory framework plays a crucial role
in driving R&D, promoting access to appropriate and equitable treatment, protecting patients’ rights and
raising public awareness.

In Spain, there is no specific regulation for OMPs, although progress has been
made in different areas, such as the approval of the National Strategy and several regional strategies on RDs, the
creation of a national registry for RDs, neonatal screening programmes, exemption from the reference price sys-
tem for OMPs, and greater flexibility in financing these medicines. At the European level, the specific regulation
of two decades ago included tax incentives, market exclusivity and specific regulatory support, with a notable
impact on the number of OMPs, as well as other aspects, although it needs to be updated. In addition, the new
European regulation on health technology assessment, which will be mandatory for OMPs from 2028, poses
coordination challenges for its optimal implementation. Added to all this is the regulatory challenge associated
with artificial intelligence and the handling of massive data.

At the national level, it would be desirable to have a national strategy with
resources and implemented in a timely and equitable manner across regions. The health technology
assessments currently under reform, should be more transparent, independent and participatory, with
subsequent dynamic (clinical and economic) reassessment. Pricing should also be more flexible and
transparent. At the European level, existing regulatory incentives, such as market exclusivity and speci-
fic regulatory advice, should be maintained and even expanded, and coordination between actors and
states members in terms of joint clinical assessments should be optimised.

Not only the availability of effective treatments for RDs have a very positive direct impact on patients’ health,
but these improvements can in turn translate into direct cost savings for the healthcare system as well as
indirect cost savings for society, by allowing for greater work productivity and a reduced burden of personal
care, resulting in greater societal value.

There is no official definition of what is meant by the social value of innovations,
which leads to discrepancies and different interpretations. It is also worth highlighting the limited published
evidence on the social value of OMPs, especially with regard to the impact on the burden of personal care and
the indirect costs of patients and carers, which is expected to be greater in the case of chronic pathologies or
those involving a high degree of physical or mental disability.

It would be necessary to homogenise the concept of the social value of me-
dicines in general and more particularly for RDs based on societal preferences. Furthermore, it would be
necessary to carry out more studies, and in a more cohesive and systematic way, on the effect of OMPs
on health outcomes and, above all, on their impact on health costs and indirect costs, avoiding as far as
possible conflicts of interest and publication bias.
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Conclusions

Opinion of Spanish system stakeholders

This report not only brings together published scientific evidence but also collects first-hand feedback from
relevant actors in the system on the challenges and optimal approach to OMPs.

=» What are the challenges? Insufficient funding and support were identified as the most important cha-
llenge in the field of OMPs research. Funding constraints and delays were also the main challenge in terms
of equity and access to OMPs , followed by regional disparity of processes. Eighty percent of the stakehol-
ders surveyed felt that the current timelines for the overall authorisation, assessment and funding process
for OMPs are too long, with the main stumbling block being the increased uncertainty in measuring clinical
benefit.

=» How to address them? It would be desirable to increase R&D funding and establish public-private
partnerships. The creation of a dedicated national fund and a binding national assessment could reduce
disparities in access to OMPs. This, coupled with fast-track processes for OMPs , could also speed up
the evaluation and funding process. In addition, economic evaluation should be an important, but not the
only, criterion on which to base the pricing and public funding decision for a new orphan drug, allowing
in some cases higher efficiency thresholds than for other drugs, especially if there are no therapeutic
alternatives or if the disease is very severe. Finally, the therapeutic and social value of the medicine must
be taken into account, considering not only the prolongation of patients’ lives, but also the improvement
of symptoms and quality of life.
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