Best Practice from

Establishing the prevalence
of rare diseases from
published literature
Evaluate’s Custom Solutions team supports clients across the pharma
industry to make informed asset and portfolio decisions based on
robust, data-driven analysis and insights. We leverage the full suite of
Evaluate’s data platforms and unique metrics to support our projects.
In this paper we will discuss establishing the prevalence of rare
disease from the literature, including:
	What sets rare diseases apart when estimating population sizes.
Challenges in determining accurate patient population estimates for rare diseases.
Methodologies to arrive at appropriate prevalent and incident population figures.
The focus of drug development has shifted in the last 10 years to treatment of rare
diseases. This has largely been driven by the payer environment. According to the
NIH, there are over 7,000 rare diseases (many being sub-sets of larger diseases),
many of which have not been quantified to date. Traditionally, companies developing
an asset would use prevalent population estimates in order to create a forecast to
understand market potential and thus asset value.
This lack of solid epidemiology data poses something of a problem when it comes
to being able to value an asset for a rare disease.
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Why do we need to know the
prevalence of rare diseases?
The focus of drug development has shifted in the last 10 years to treatment of rare
diseases. This has largely been driven by the payer environment. Where markets have
shifted towards value-based pricing it has been easier to establish a higher value for a
medication in a rare disease space where there is no current effective standard of care
than it has been to launch say the next generation of anti-hypertensive. Clinical trials
in rare diseases tend to involve fewer patients and can be quicker to run (excluding
recruitment challenges!) than a conventional ‘big indication’ trial where the trial needs to
demonstrate increments on a relatively effective current standard of care.
According to the NIH, there are over 7,000 rare diseases (many being sub-sets of larger
diseases), many of which have not been quantified to date. Traditionally, companies
developing an asset would use prevalent population estimates in order to create a
forecast to understand market potential and thus asset value. The eligible patient
population is one of the single most significant drivers of a forecast and thus impacts the
ultimate value estimate of a healthcare asset.
This lack of solid epidemiology data poses something of a problem when it comes to
being able to value an asset for a rare disease.

So, what’s the problem with rare diseases?
Why are they any different to more
frequent conditions?
Data regarding the frequency of rare diseases is somewhat lacking within the public
domain. Since these diseases are so rare and there are so many of them, finding
literature regarding prevalence becomes exponentially diminishing when compared
with a disease such as, say, type 2 diabetes. The more frequent the occurrence of the
disease, the more likely you are to be able to find data on it.
The other complication is that when you do finally find any data, it can be old, of limited
quality or applicability or could relate to prevalence in a birth cohort rather than being a
true estimate of disease prevalence in the whole population.
So, while there are many estimates of prevalence for diseases such as hypertension
and diabetes, such estimates are not often readily available in the case of rare diseases.
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And to add insult to injury, the names of these rare diseases may be different or there
may be many names that all refer to the same condition (e.g. Frontotemporal lobar
degeneration is also known as Picks disease or frontotemporal dementia). This can also
vary by country – for Crohn’s disease, a search of the literature will not turn up much for
its prevalence in Germany, however a search for “Morbus Crohn” disease will.
Furthermore, since many rare diseases have a genetic basis, it is necessary to find
country-specific estimates for any market or territory that you wish to understand market
potential for, otherwise final prevalence predictions will have limited usability since the
confidence in the numbers will be low.
These factors combine to make it increasingly difficult to generate robust, transparent
and comparable data for use in asset valuations.

Can’t I just use the stats I find on the
internet?
While there are specific websites that contain content pertaining to rare diseases,
these are often not ‘policed’ or validated in terms of their content. It is tempting to
use an official website and the statistics reported therein, however, there is often little
to no explanation of what the statistic relates to. For example, the website may state
a frequency of 1 per 120,000, but with no explanation of what country this relates to,
whether this is for the entire population, if this is incidence or prevalence or reflective of
a birth cohort occurrence. There is often no time point (was this from the 1970’s or more
recent?), sample or screening criteria, or diagnostic criteria stated alongside the figure.
It becomes difficult to impossible to be able to know how that figure can then be used
to estimate a prevalent population since there is no information regarding what this
number relates to and how it can be applied.

So how do you quantify a rare disease?
For quantification of rare diseases more time, patience and rigour is required to find
usable source literature and statistics. Coupled with that, we need more in-depth
models and methods to convert the data that we can find to a solid estimate of the
prevalence of the disease that we want to study. If this data is going to be part of a
regulatory submission, then the explanation of the disease modelling also needs to be
transparent and the sources need to be applicable and strong enough to justify the
patient quantification estimates put forward.
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Exhaustive search for any available data
Quantification for a rare disease should start in the same way as for any other disease –
with an exhaustive search of the available literature. All terms used in the search should
be captured so that it is clear that any and all names associated with the condition have
been sought during the initial collation of the data, and that suitable and relevant terms
have been used.

Prevalence vs. Incidence
While searching for prevalence may not turn anything up (or possibly birth prevalence),
searching for incidence may be more effective. For rare diseases it is often more
common to find data reporting incidence of the condition rather than prevalence.
Sometimes it is not readily apparent as to why this is, but sometimes this relates to lifeexpectancy – many rare diseases have a significantly limited life-expectancy. Often rare
diseases are inherited conditions, therefore there is a focus on screening and detection
in live births, hence reported birth-prevalence.

5

Establishing the prevalence of rare diseases from published literature

Copyright © 2021 Evaluate Ltd. All rights reserved.

Life-expectancy and disease natural history
By combining different pieces of data regarding the disease, it is possible to model how
the disease is likely to move through the population by age and over time. If we know
how many patients are being added to the pool in each year (our birth cohort number),
we can model how we expect those patients to survive in each subsequent year and
each incremental age cohort. This requires a little more data than just the incidence and
life-expectancy, it should also incorporate the general reported back-ground mortality
in a specific country population (by both age and gender since males and females have
different survival profiles in the population, and this varies from country to country).
By combining all data that we have and building up a map of what the disease looks
like, we can estimate what this would result in on the national scale of any country.
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Impact of access to healthcare and new
treatments
For rare diseases, the aim of most new treatments in development will be to extend
survival with the disease. This will have a fundamental shift in terms of the working
disease model and resulting prevalence figures since prevalence is directly equivalent
to incidence x survival.
A significant factor to add to the mix is the overall access to healthcare and likely
diagnosis of a rare disease. While this may be less of an immediate issue or concern
in most western markets, it is a significant factor to include in less developed markets,
even if there is significant prevalence of the condition. Questions to ask should include:
are patients likely to be diagnosed? Are patients likely to receive or be able to afford
treatment? Both of these factors should be included in any prevalence model, but also
should be integral to any asset valuation consideration.

Sounds like this could take some time and
I could get it wrong – how do I ensure I’m
using robust data?
As described in this paper the quantification of rare diseases is complicated by the relative
lack of research on which to base estimates, particularly when the aim is to translate
data into working, dynamic disease models capable of capturing drivers of disease and
treatment impact. The best way to ensure the data you are using is as robust as possible
is to base estimates on extensive literature review and pragmatic modelling.
Evaluate has extensive experience quantifying niche and rare diseases for asset valuations
and forecasts, built up from preparation of models for over 75 niche rare diseases available
through our Epi Analyser platform, as well as numerous project engagements.
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Evaluate provides trusted commercial intelligence for the pharmaceutical
industry. We help our clients to refine and transform their understanding of
the past, present and future of the global pharmaceutical market to drive
better decisions. When you partner with Evaluate, our constantly expanding
solutions and our transparent methodologies and datasets are instantly at
your disposal, along with personalized, expert support.
Evaluate gives you the time and confidence to turn understanding into
insight, and insight into action.
provides a complete, dynamic view of development risk and
commercial return across the full clinical lifecycle, delivering game-changing
insight into pharma asset potential.
offers a global view of the pharmaceutical market’s
past, present and future performance with consensus forecasts to 2026,
company financials, pipelines and deals.
tracks, benchmarks, and forecasts global performance
for the medical device and diagnostic industry with consensus forecasts
to 2026, company financials and more.
improves your strategic decision-making
with customized solutions and deep insights that draw on our industry
expertise and trusted commercial intelligence.
provides award-winning, thought-provoking news
and insights into current and future developments in the industry, and is
the only pharmaceutical news service underpinned by Evaluate’s
commercial intelligence.
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