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Many people working in and around
the health care system and the biopharmaceutical industry use the terms “rare
disease” and “orphan disease” on a
fairly regular basis. But what do those
terms really mean? What’s the actual
definition of a rare / orphan disease?
Furthermore, why do we even consider rare diseases (RDs) separately
from the not-so-rare and more common diseases? Are they really that

different, aside from their rarity? And
if they are different, do those differences actually mean anything to the
people who develop and commercialize RD therapies?
In reality, RDs are quite different
from more common diseases. In fact,
there are important differences even
within individual RDs across the very
broad RD spectrum—such as between rare and ultra-rare diseases—

that directly impact how therapies are
commercialized.
In this paper, we uncover the
true meaning behind the term “rare
disease.” We also explore how RDs
differ from other diseases (and from
each other) and what those differences mean for patients and the RD ecosystem, as well as companies who
develop and commercialize innovative
RD therapies.

Defining Rare / Orphan Diseases
What exactly is a rare or an orphan
disease? In reality, there are multiple
definitions of the term “rare disease”, so the answer to that question
depends on who you ask and in what
country you live. To make things a little more complicated, “rarity” covers
multiple orders of magnitude when it
comes to individuals affected by RDs,
ranging from the relatively more frequent “orphan” to the extremely rare
“hyper-orphan” setting.
Unfortunately, there is no single,
globally accepted definition of what
an orphan or rare disease is. So, different national or international authorities have created their own definitions. Most are based on patient
numbers, the prevalence of a given
disease, and on national regulatory
and legal frameworks. For example:
• US Rare Disease Act (of 2002):
Defines an RD as one affecting
fewer than 200,000 Americans.
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• EU Orphan Regulation No 141/2000
(Dec 1999): Defines an RD as a condition with a prevalence in the EU of 5 in
10,000 people (or fewer).
• JPN Pharmaceutical Orphan Drug
Law (Oct 1993): Defines an RD as a
condition that affects less than 50,000
people in Japan or that has a prevalence of less than one in 2,500 people.

At first glance, these regulations
seem to define rare diseases differently. However, when you normalize
them on a common scale, they are actually quite similar. Each defines a rare
disease as one that affects four to six
patients (or fewer) per 10,000 people
in the general population (Figure 1).

Figure 1: How Key Authorities Define Rare/Orphan Diseases
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Rare is Relative: The Large Rarity
Spectrum
Obviously, not all RDs are equally
rare. In fact, RDs can be easily
categorized across several orders of
magnitude. There is no universally
accepted nomenclature for differentiating between the more common
RDs and those that are so rare that
they only affect a few families or even
single individuals world-wide.

To facilitate a quicker characterization
of RDs according to their position on
this very large spectrum, we have attempted to introduce our own nomenclature, as shown in Figure 2. Those
diseases that come in just under the
RD “cut-off” definition of about 5 patients per 10,000 inhabitants are simply
referred to as “orphan” but progress
through other categories as they become increasingly rare: Rare orphan,

ultra-orphan, and hyper-orphan.
As we have written before, orphan
diseases face special commercial challenges and require a uniquely tailored
approach to commercial strategy. That
much seems pretty evident. However,
what’s less evident is that within the
orphan disease landscape and across
the rarity spectrum, commercial approaches must become even more
tailored to increasing disease rarity.

a frequency (prevalence at birth) of
about 1.5 individuals in 10,000—will
affect about 150,000 male babies. In
contrast, a much rarer ultra-orphan
disease such as primary hyperoxaluria
has a prevalence of between one and
three per million. That disease will
affect “just” 1,000 to 3,000 patients
across the EU, US, and Japan.
The even rarer hyper-orphan category affects even fewer patients. In
the key markets, there are only about
100 patients affected by Gaucher
Disease Type 2, which occurs at a
prevalence of about one in ten million.
Already exceedingly rare, this however
is not the end of the spectrum. At the
lowest end of it, there are a consider-

able number of RDs that affect very
few individuals, as little as one or two
families, or even single individuals.
This means that in our “key markets”
example, the frequencies can go
down to a few cases per billion.
The very low patient numbers
across the entire orphan / rare disease
continuum are nicely illustrated by
the curve in Figure 3, especially when
compared to the relatively high patient
numbers of common and very common diseases. As a simplification, the
typical patient sizes for rare / orphan
diseases is in the thousands whereas
the non-orphan and more common
diseases is in the order of millions of
patients.

Figure 2: The Rarity Spectrum

Making Sense of The Numbers:
From Single Patients to a Couple of
Hundred Thousand in Key Countries
As discussed above, the RD spectrum covers a very large continuum
from orphan to hyper-orphan. To
illustrate what these somewhat
theoretical frequencies mean in terms
of actual patient numbers, we have
calculated the patient numbers—for
a number of specific RDs—within the
combined populations of the EU, the
US, and Japan (which comes to about
1 billion people).
Translating disease frequencies into
patient numbers shows that an orphan
disease such as Duchenne Muscular
Dystrophy (DMD)—which occurs at
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Figure 3: Relative Numbers of Patients by Disease Category Across the EU, US, and Japan

In Figure 4, a number of rare diseases have been overlaid onto the RD
spectrum. This provides a range of ex-

amples to consider. The source data
for these examples comes from the
Orphanet Report, Prevalence and inci-

dence of rare diseases: Bibliographic
data, January 2020, available here.

Figure 4: Examples of Rare Diseases Across the RD Spectrum
(Note: EU = EU only; BP = Prevalence at Birth)
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Rarity vs. Cost: Fewer Patients,
Higher Prices
While significantly more therapeutic
options for rare diseases have been
developed over the last decade or so,
the fact remains that the vast majority
of them—about 95%—remain without
an effective treatment option. Some
of the more frequent RDs—such as
DMD, spinal muscular atrophy (SMA),
and hemophilia A—represent ‘RD hot
spots’ that have attracted multiple
biopharmaceutical players to develop
new therapeutic options. This is certainly great news for affected patients.
On the other hand, there are much
fewer options for less frequent
diseases and generally very few or
no treatment options for very rare

diseases, such as those in the ultraorphan and hyper-orphan categories.
This is largely because rare diseases
with very small patient numbers
are currently seen as commercially
unattractive. In order to compensate
for the very small patient numbers,
the complication of conducting much
smaller studies and the risks involved,
the prices for such therapies are typically very high.
This inverse relationship of very
small patient numbers and high price
is illustrated in Figure 5. For example,
enzyme replacement treatments for
ultra-orphan conditions such as Naglazyme for MPS IV, Elaprase for Hunter
Syndrome, and Cerezyme for Gaucher
disease are all priced in the range of

$300,000 to $500,000 (US) per patient
per year, which places these treatments in the category of the most
expensive drugs currently available.
For hyper-orphan conditions, drug
prices in the current pricing framework
might simply become prohibitive, making these rare diseases commercially
less viable. This is a real problem for
the future development of effective
treatment options for rare diseases
with very small patient numbers.
Novel innovative approaches and solutions are badly needed to encourage
the development of affordable, highly
tailored therapeutic solutions for these
neglected and underserved rare disease patients.

Figure 5: The Relationship of Disease Rarity to Price of Therapy
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How RDs Differ from Other Diseases
We’ve often been asked what the
differences are between rare diseases and less common “specialty
diseases” and/or rare cancers. After
all, these three types of disease share
some similar characteristics. For
example, they’re often complex. They
both require higher-cost and “higher
touch” treatments and a high degree
of knowledge and specialization.
Related to this, some have even asked
whether—from a biopharmaceutical
company standpoint—this is all just
forcing a distinction without any real
difference.
The truth is, RDs differ from specialty diseases and rare oncology
indications in a number of important
and meaningful ways. These differences translate into specific corresponding challenges that companies
must address to successfully develop
and commercialize products in the RD
arena.
In the following section, we further
explore the critical differences between rare diseases and less common “specialty diseases” and/or rare
cancers in five key dimensions:
1. Disease Characteristics
2. Patient Characteristics
3. Journey to Diagnosis
4. Treatment Options
5. Patient Care Ecosystem
Key Differences
Disease Characteristics
Obviously, orphan and ultra-orphan
diseases are quite rare and most
of them are not well studied. As a
consequence, the true epidemiology
has not been established for most rare
diseases. The natural history as well
as the burden of any given RD—both
for the patient and economically—is
usually not known and also remains to
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be established and quantified.
Most RDs are of genetic origin
(mostly monogenic, meaning that a
single gene is typically implicated in
the disease process). As a result,
RDs typically manifest early in life and
disproportionately affect infants and
children. However, due to genetic
disease heterogeneity, milder forms
of many RDs can also manifest later in
life and even in adults.
Importantly, the vast majority of RDs
do not have an approved treatment
option. Hence, there is generally a
very high level of unmet need.
In contrast, specialty diseases are
much more common. Their epidemiology and natural histories are usually
quite well studied and established.
Largely also caused by lifestyle factors, specialty diseases are typically
of polygenic origin, meaning that the
disease mechanism involves the combined action of multiple genes.
With specialty diseases, a standard
of care is generally well-established.
Patients usually have access to
multiple treatment options that are approved and available. And, while there
clearly are exceptions, rare cancers
are generally much better studied and
characterized than non-oncological
RDs. The very significant biopharmaceutical focus on oncology clearly has
beneficial spill-over effects for rare
oncological conditions.
Patient Characteristics
Patients with RDs will often experience the most dramatic differences
when compared with those who
suffer from more common specialty or
rare oncology indications. A hallmark
of RDs is that—due to their typically
genetic origin—they disproportionally
affect newborns, infants, and children.

That makes early diagnosis, patient
care, and therapeutic intervention
enormously challenging.
Sadly, many children die of their
rapidly progressing rare condition at
a very young age. Those individuals
with a milder form of the disease
who live longer will accumulate a very
high disease burden as their condition
progresses over time.
Specialty diseases and rare cancers
can of course also affect children.
However, these conditions generally
affect adults and older patients.
Journey to Diagnosis
RD patients and their caregivers often experience very long, emotionally
challenging journeys with significant
uncertainty until a diagnosis is even
suspected. On average, it can take
many years, numerous visits to different doctors and specialists, and even
multiple misdiagnoses and even treatment for the wrong condition until a
definitive diagnosis is established.
The patient burden of the long and
winding journey to diagnosis is substantial. It often leaves patients and
their caregivers with a feeling of being
lost with no one to help them. This
situation often forces these patients
and their caregivers to become their
own disease experts and to drive their
own solutions.
This situation is dramatically different for patients with diseases that are
treated by specialists. Typically, these
patients are quickly referred from primary care doctors to disease specialists and receive a diagnosis in short
order. Even patients with a rare oncology condition or a tumor will quickly
be pointed towards oncologists who
will be able to establish a diagnosis in
a short time. The journey is generally
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much shorter with a lot less uncertainty. That doesn’t make the disease any
less serious, but at least the patient
can more quickly learn what he or she
is dealing with, has much less uncertainty, and can move more decisively
into treatment.
Treatment Options
Probably the most dramatic difference for patients with RDs is the
general lack of treatment options.
Even if RD patients have their conditions eventually—and after an arduous
journey—diagnosed, they will often
find that there is nothing doctors can
do to treat their disease.
Only a small fraction of all RDs—
about 5%—have an approved treatment. And even for the few RDs with
an approved treatment, therapies are
typically very expensive, making broad
access to treatment and reimbursement another challenge.
In contrast, patients with specialty
conditions have access to a broader
set of well-established and effective treatment options. Due to much
higher patient numbers, these treatments are much more affordable and
reimbursed with few restrictions; for
most chronic specialty conditions
there are even cheaper generic drugs
available.
Of course, there are a number of
rare cancers with no approved treatments. However, even for those there
are usually viable first-line treatment
options such as surgery, radiation,
and approved treatments from other
oncological conditions with similar mutations that can be used in an off-label
setting. In addition, there are a lot
more treatment options approved or in
development for rare cancers than for
most other rare diseases.
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Patient Care Ecosystem
The “ecosystem” of all players
involved in providing care for RD
patients differs quite dramatically from
that of other more common diseases,
too. Here, we take a quick look at that
patient care ecosystem and its key
characteristics.

Health Care Providers and Centers
of Care
Given the large number of RDs—
around 7,000—and the very low
number of approved treatments, it is
unsurprising that there are very few
experts for a particular RD. The basic
levels of awareness for any given RD
is generally quite low.
As the level of expertise and awareness is low, there are also very few
centers that can provide multidisciplinary and specialized care for
patients with a specific RD. This is
probably the main reason why RD patients feel isolated and why getting an
accurate diagnosis can take so long.
This is in stark contrast to the situation facing patients with more common specialty conditions. As there are
millions of patients, disease awareness, even at the level of general practitioners, is generally much higher and
the referral pathways from primary
to specialty care are very well-established. This results in effective collaboration and relatively fast diagnosis and
patient treatment.
Even patients with rare cancers will
quickly turn to established and usually
well-resourced oncology centers that
will do their best to rapidly establish
a diagnosis and come up with potential treatment options. As mentioned
above, even if there is no approved
treatment for a given rare cancer condition, there is still the classical oncological treatment armamentarium, as

well as potential off-label options for
tumors with related pathophysiologies
or similar genetic abnormalities.

Patient Organizations
Due to very low patient numbers
and the lack of disease awareness,
patient organizations for particular
RDs are generally rudimentary or not
developed at all. While there are RD
umbrella organizations such as the
National Organization for Rare Disorders (NORD) in the US and Eurordis
in Europe, they have the challenge of
organizing information and resources
for thousands of diseases, which can
result in a relatively low priority for
certain if not most RDs.
This situation is dramatically different for a few rare disease ‘hot-spots’
such as spinal muscular atrophy (SMA)
and Duchenne muscular dystrophy
(DMD). Fortunately, patients with
those diseases now have access to
well-developed, well-funded, and
powerful patient organizations. These
have typically been driven by determined caregiver and parent networks
that were also supported by biopharmaceutical companies which had
developed treatment options for these
conditions.
The SMA and DMD examples are,
unfortunately, rare exceptions in the
RD space. However, they are quite
typical when it comes to the more
common specialty conditions. Patient
organizations for specialty diseases
are generally very well organized, often in a highly professional manner, receive excellent funding, and are highly
influential. A similar situation is true
for rare oncological disorders. There
are very strong and well-organized international and national cancer organizations, often even organ-specific (e.g.
breast or lung cancer).
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Disease Policy & Treatment Guidelines
Due to a lack of strong patient
organizations and weak or non-existing
advocacy for most rare diseases, there
is generally a lack of public policy
focus and very few efforts to establish the best level of care for these
diseases. With very few approved RD
treatments and therapeutic options—

and a general lack of well-established
diagnostic criteria—there are very few
recognized diagnostic, treatment and
reimbursement guidelines.
This again is dramatically different
for the much more common specialty
diseases. Strong and well-organized
patient organizations will forcefully
drive public policy and disease priority

leading to improved care, awareness,
and broad patient access to affordable
and effective treatments. Rare cancer
conditions are—at least in part—supported by the existing strong oncology
associations and generally benefit
from the powerful policy focus of
established cancer groups.

Table 1 – Key Differences Between Rare Diseases and Specialty Diseases / Rare Cancers

Implications for RD Companies
Most of the differences described
above have major implications for
companies operating in the RD space.
Commercializing RD therapies requires a very different mindset and a
special set of skills, tools, and capabilities. Below, we’ll introduce some of
the key considerations for RD commercial strategists.
Characterization of Novel Rare
Diseases
For a company who wants to develop a novel treatment for an RD with
no existing treatment option, it’s absolutely critical to understand the true
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epidemiology and the natural history
of the disease as soon as possible. A
clear understanding and mapping of
the different patient segments (e.g.,
by age and disease severity, as well
as patient numbers by segment), will
help to prioritize and select the most
appropriate patients. In parallel, gaining a deep understanding of the unmet need and quantifying the disease
burden, ideally by patient type and
segment, will aid prioritization, data
generation, and guide future efforts.
Patient Centricity
Relentless patient focus and true
“patient centricity” are core to the RD

mindset. Patients and their caregivers
will often have unparalleled knowledge
of their condition so that they become
and act like their own experts. They
become highly involved and influential
in making treatment decisions. An RD
company must adopt a mindset that is
uniquely and relentlessly focused on
the patient and that puts the patient
firmly in the center of everything it
does.
The most successful and respected
RD companies have developed early,
trusting, and long-lasting relationships
with patient groups by partnering
with them and making substantial
long-term commitments to them and
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the RD area. These partnerships are
critical to understand, unravel, and
quantify patient needs. Understanding
patient needs will help to design the
most robust clinical studies, select the
most patient-relevant clinical endpoints, and help generate high-value
treatments with robust clinical outcomes and economic evidence.
As RDs mostly affect children, companies must be prepared to conduct
and commit to pediatric studies, a
core capability which represents a
challenge in itself.
In addition, trusting patient partnerships are also key to mapping the
major obstacles and drivers to patient
diagnosis, and designing the most effective strategies for patient identification. Obviously, patient identification is
a critical factor in determining disease
epidemiology, the feasibility and speed
of study enrollment, and—ultimately—
the commercial viability and success of
a novel RD treatment option.

Aligning the RD Patient-Care Ecosystem
A company entering the field of rare
diseases should be prepared to play
a major role in bringing together and
aligning all players that are involved
in providing care to patients with a particular rare disease. The ultimate goal
should be to align the ecosystem in a
way that provides the best and most
effective—ideally holistic—care possible for the disease in question.
Doing this starts with a thorough
understanding of patients’ perspectives and needs. However, it also
must include the perspectives and
needs of disease experts and treaters, regulators, payers, policy makers,
and other critical ecosystem partners.
By taking all of these into account, a
company has the potential to dramatically shortcut the time to bring a novel
innovative treatment option to patients
and to provide valuable services to RD
patients that go well “beyond the pill.”

There are other critical components
in aligning the ecosystem. These can
include establishing dedicated and
highly specialized centers of RD care,
as well as building and organizing the
patient pathways from primary care to
these centers. An RD company can
also help empower patients and patient
groups to organize themselves so that
they can drive disease awareness,
influence policy efforts and guidelines,
and establish broad and early access to
a novel treatment option.
The RD mindset helps drive the
unique RD business model. The most
successful RD companies are committed for the long-haul, becoming deeply
emotionally invested in the conditions
they seek to treat. This unique model
adopts a patient-centric attitude, helps
align the patient care ecosystem, and
partners with a range of stakeholders
to achieve the ultimate goal of providing the best care for RD patients
possible.

Table 2 – Implications for Rare Disease Companies and Products
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How “Neglected” RDs Differ from ‘Non-Neglected’ RDs
Earlier, we showed how different
authorities define the term “rare disease” (or “orphan disease”). We also
discussed the broad spectrum of rarity, ranging from those diseases that
are considered common—with wellestablished treatment paradigms—to
those that are “hyper-orphan,” affecting perhaps a couple of people in the
entire world. In addition, we dug into
how RDs differ from specialty diseases and the implications for biopharma
companies who commercialize therapies to treat them.
Now, we focus our attention on the
rare end of the spectrum. In particular, we explore how “neglected” rare
diseases differ from other RDs.
Of the total estimated number of
rare diseases—about 7,000—only
around 5% have an approved pharmacological therapy. Those that don’t
are what we call here the “neglected”
RDs, and they fundamentally differ
from the few “non-neglected” RDs
that have an effective therapeutic
standard of care. Therefore, compa-

nies introducing novel therapies to
treat those neglected diseases must
have a different mindset and use different approaches.
Who Provides the Care for Rare
Diseases?
In well-organized health care systems, the most common diseases
are typically chronic conditions such
as hypertension, diabetes, and heart
disease. They are generally recognized—and often treated—by general
practitioners as a critical—and predominant—part of the primary (health)
care system.
Primary care physicians (PCPs)
typically suspect and diagnose these
common diseases, quickly referring
a given patient to the appropriate
specialist for a more precise diagnosis
and a personalized treatment strategy. These collaborative pathways
between primary care physicians and
specialists are very well established
for well-known diseases. This includes
rare oncology indications; as soon as a

PCP sees a tumor-like condition, they
immediately refer the patient to an
oncologist.
The situation is very different when
it comes to much rarer orphan diseases. PCPs will typically be unfamiliar
with a given RD. A PCP’s knowledge
of a particular RD is likely to be very
limited or—even more likely—completely absent. This isn’t surprising,
as a PCP might never see a patient
with a specific hyper-orphan disease
throughout his or her entire professional career, given how very few
patients there are overall. Hence,
the PCP is not likely to recognize the
signs and symptoms to even suspect
a diagnosis.
Further down the spectrum, even
most specialists will be unable to
recognize RDs that occur at a very low
frequency, simply because they are
so uncommon and so few patients
exist. For the very rare diseases there
are very few patients, and most of the
time even fewer experts.
With those very rare diseases, the

Figure 6: Who Cares for Rare?
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collaborative referral pathways that
are so well-established in common
diseases simply do not exist. Patients
usually have to live with their diseases
for a long time until their conditions
are suspected and finally diagnosed.
After seeing many doctors and specialists over the course of many years,

these patients often feel that no
doctor is ever going to be able to help
them. This can make them feel lost,
desperate, and—neglected.
As mentioned above, a small minority of “hot spot” RDs actually have
effective treatment options, with
focused care being provided within

highly specialized centers of excellence (COEs). These COEs offer concentrated multidisciplinary expertise
and plug into well-established referral
networks from primary and secondary
care. This, unfortunately, remains the
exception to the rule.

Examples of Neglected RDs,
Novel Therapies, and Their Market
Situations
Some examples of neglected rare
diseases include:
• Metachromatic leukodystrophy
(MLD)
• (Primary) hyperoxaluria

• Huntington’s disease
• Amyotrophic lateral sclerosis (ALS)

for patients with these conditions is
generally low, with a very high level of
unmet need.
Thankfully, there are significant
ongoing development efforts in all of
the RDs mentioned above. Hopefully,
those efforts will soon result in effective and badly needed therapies.

All of these diseases are lifethreating genetic conditions that lack
effective therapeutic options to cure
them or even slow their progression.
Consequently, the standard of care

Figure 7: Examples of Neglected Rare Diseases

The SMA Example: What Changes
When Treatment Options for Neglected RDs Become Available?
The introduction of a novel therapeutic option for a previously neglected RD can lead to very significant
changes in the RD ecosystem. These
changes will ultimately result in a
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novel care paradigm for that RD, as
well as a dramatic improvement in the
level of care for affected patients.
Spinal muscular atrophy (SMA) provides an excellent example. SMA is a
rare genetic condition that affects the
neuromuscular system. The ongoing
loss of motor neurons leads to pro-

gressive muscle wasting. The aggressive and rapidly progressing forms of
SMA affect predominately newborns,
infants and children.
Until 2015, SMA would have met our
definition of a neglected RD with no
effective treatment option(s) available.
That situation changed dramatically
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and rapidly when Biogen introduced
Spinraza® (nusinersen) during 2016 in
the US and 2017 in Europe. Spinraza®
was and is a highly effective, diseaseand life-changing treatment for SMA.
It quickly became the standard of care
for SMA patients.
Biogen’s significant efforts with
Spinraza® completely transformed
the outlook and the level of care for
SMA patients. Today, there is a comparatively high level of SMA disease
awareness. In addition, there is a
well-developed network of dedicated
centers of excellence (COEs) with
deep SMA expertise and the capability to administer the drug intrathecally
(i.e., directly into the spine). The way

that SMA was being treated completely changed from pretty much doing
nothing to dramatically augmented
levels and quality of care. Importantly,
these efforts resulted in life-changing
outcomes for children with SMA.
The new level of SMA care described above made it a lot easier for
Novartis/Avexis when they launched
Zolgensma®— the first gene therapy
for SMA—in 2019. SMA disease
awareness, infrastructure, treatment
paradigm, and COEs had already been
established by Biogen.
Apart from the difficulty of introducing a novel gene therapy—with its own
unique challenges—Novartis/Avexis
did not have to define the SMA care

paradigm and was able to build on
what was already there. And thanks to
Biogen and Novartis/Avexis, Roche will
have an even better situation when it
introduces risdiplam, its much simpler
oral treatment for SMA, which is expected to be launched later in 2020.
With soon-to-be three highly effective treatments available to patients,
SMA has come a long way from a neglected RD to a bit of a “hot spot” for
biopharmaceutical companies in this
area. The resulting high level of care
is of course excellent news for SMA
patients but it also illustrates well the
gap and what care options patients
with neglected RDs desperately need
to have.

Figure 8: Therapeutic Options for Spinal Muscular Atrophy (SMA)

Implications for Biopharmaceutical Companies Launching Novel
Therapies into RD Markets with an
Established Treatment Paradigm
Biopharmaceutical companies who
plan to launch the first and only effective treatment for a previously neglected RD will face significant challenges.
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First movers must direct significant
resources to the goal of establishing
the care paradigm de novo.
Examples of companies and treatments that have established an
excellent care paradigm for previously
neglected RDs are Biogen with Spinraza® (as previously mentioned) and

Shire with Elaprase®, which is after
many years still the only approved
treatment for Hunter syndrome. An
emerging example relates to primary
hyperoxaluria, a neglected hyperorphan RD that can lead to kidney
failure. Currently, Alnylam is developing an innovative genetic treatment
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and will need to establish a novel
care paradigm for hyperoxaluria pretty
much from scratch.
In contrast, companies who are
introducing additional or follow-on
treatment options face significantly
lower hurdles and can build on the
already established paradigm. The key
challenge facing these companies is
largely of a competitive nature—they

need to position their treatments
against the established standard of
care and align with the realities of the
established paradigm and the specific
market situation.
In addition to Zolgensma® and
risdiplam, there are other good recent
examples of novel RD therapies
launching into established RD care
paradigms. These include Biocryst’s

hereditary angioedema (HAE) drug
berotralstat (BCX7353), as well as
Appellis’ pegcetacoplan (APL-2). Both
will launch into a well-established
market with a clearly defined RD care
paradigm and highly entrenched competition. Again, their key challenges
will be to competitively position the
novel treatment rather than to establish the care paradigm.

Figure 9: First Movers vs. Follow-On Players

Hallmarks of Neglected RDs vs RDs
with Established Care Paradigms
and Implications for Biopharma
Companies
In summary, there is a substantial
difference between neglected RDs
and those that have an established
care paradigm. Neglected RDs are
characterized by a lack of effective
treatment options and very limited
expertise available. This results in very
low levels of patient care. Due to low
awareness and lack of infrastructure
and expertise, patients will have to
suffer arduous, years-long journeys
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until they even receive the correct
diagnosis.
A company that is about to launch
the first effective treatment option for
a particular RD faces significant challenges. It must establish centers of
expertise, organize referral pathways
from primary and secondary care to
these centers, raise disease awareness, and identify the patients as early
as possible so that they can benefit
from the novel treatment. These first
movers must expend significant
resources to establish novel treatment
paradigms in an effort to help the

highest number of RD patients get the
best possible care.
In contrast, a company that launches
a second or third treatment option
for a RD faces quite a different set of
challenges. Because many pillars of
the treatment paradigm will already
have been established, these companies must optimally position their
treatment options against the existing
care standard and future entrants.
They’ll also need to identify those
RD patients that will derive the most
benefit from the novel treatment. In
that sense, there situation is much

Blue Matter, Copyright © 2020

White Paper
Rare Diseases: What They Are, How They’re Unique & Why They Need to be Approached Very Differently

more similar to a competitive launch in
a specialty setting, which is of course
a major difference that requires a very
different approach and strategy.

More treatment options for selected
RDs is fantastic for patients as their
quality of care improves and their
therapeutic options broaden. At the

same time, the very large number of
RD patients without options urgently
need the same levels of attention and
care.

Figure 10: Neglected RDs vs. Established Paradigms

Conclusion
In this paper, we have described
that globally, the “rare” part in rare diseases is defined as roughly less than
five patients per 10,000 inhabitants.
This “rarity cut-off” threshold separates the very large number of about
7,000 rare / orphan diseases from the
more common non-orphan diseases.
This cut-off level means that the
typical patient sizes for rare and orphan
diseases is typically in the thousands
within major markets. In stark contrast,
there are millions of patients with nonorphan and more common diseases.
We have also discussed the very
significant differences between RDs
and more common “specialty” dis-

14

eases in dimensions such as disease
and patient characteristics, diagnostic journeys, treatment options, and
shape of the patient care ecosystems.
Even within the very large RD spectrum—ranging from a couple of hundred thousand patients in key markets
to only a very few individual patients—
there are dramatic differences.
On the more common side of the
RD spectrum, there are very few highly competitive “RD hot spots” such
as SMA and DMD that have attracted
the attention of a number of biopharmaceutical players. Consequently,
those diseases have or will soon have
multiple treatment options and well-

organized ecosystems leading to a
good level of patient care, a situation
almost comparable to some much
more common specialty diseases.
Unfortunately, the overwhelming
majority of RDs remain without an
effective pharmacological treatment
option or cure. This 95% or so of RDs
remain neglected and therapeutic options are urgently needed. Because of
the high unmet need and the significant efforts required to establish a
novel care paradigm de novo, these
neglected RDs require immediate attention and focus, as well as a unique
mindset and approach. There is a very
long way to go…
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