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Executive Summary

Pursuant to the Massachusetts Rare Disease Advisory Council (RDAC) charter, we present this
summary of the prevalence of rare diseases in Massachusetts. The purpose of this document is to
provide the legislature with an estimate of the proportion of Massachusetts residents affected by
a rare disease. To the best of our knowledge, no other RDAC in the country has prepared a
similar report estimating rare disease prevalence within their state.

Despite the name, when taken together, rare diseases are not rare in society. Having a prevalence
estimate is important so that the public and the legislators can have a sense of the magnitude of
this problem and adequately prepare a response. Prevalence helps inform programs for family
support, disease management, and diagnosis, facilitates access to care, guides policy decisions,
helps in the allocation of healthcare resources, and informs clinical trial design.

We estimate that a minimum of 244,369 to 432,882 people in Massachusetts have a rare disease.
However, rare disease patients are likely to be underdiagnosed and under-identified in healthcare
systems, making it difficult to identify the true scope of their impact. Through policy and system
changes, we can improve the lives of individuals and families living with rare diseases in
Massachusetts.

Introduction

The members of the Massachusetts Rare Disease Advisory Council are pleased to present this
summary of the prevalence of rare diseases in Massachusetts. The purpose of this document is to
provide the legislature with an estimate of the proportion of Massachusetts residents affected by
a rare disease. Having a prevalence estimate is important so that the public and the legislators
can have a sense of the magnitude of this problem and adequately prepare a response. Through
policy and system changes, we can improve the lives of individuals and families living with rare
diseases in Massachusetts.

In the United States, a rare disease is defined as a condition having less than 200,000 cases. Rare
diseases are medically diverse and can impact people across demographic characteristics. The
exact number of people affected with rare diseases in Massachusetts is difficult to estimate for
several reasons. The collective population of people with rare diseases represents a
heterogeneous group of people affected by thousands if not tens of thousands, of rare diseases.
Among these diseases, there may only be a few people affected in the Commonwealth for some
of them. In aggregate, as we will summarize, there are many people affected by rare diseases.

We estimate that between 244,369 to 432,882 people (between 3,500 to 6,200 per 100,000
people) in the Commonwealth of Massachusetts have a rare disease.






Methods for Prevalence Estimates

Our findings are based on evidence-based prevalence data from Orphanet and are extrapolated
from the total population reported in the 2022 Massachusetts census.! In the following sections,
we provide our rationale for the assumption that rare disease prevalence in Massachusetts is
similar to international data. If anything, this range is a conservative underestimate of the number
of people in Massachusetts with a rare disease for at least several reasons. First, Orphanet does
not include certain disease categories, such as rare cancers. Second, it does not fully account for
underdiagnosis, misdiagnosis, and continual new disease discovery, which are all known
challenges in rare disease identification. For these reasons, the National Organization of Rare
Disorders (NORD) states that approximately 10% of people have a rare disease, which could
raise the Massachusetts rare disease prevalence to close to 700,000 people.

To provide this estimate, we searched the peer-reviewed literature for national and global rare
disease prevalence estimates. We relied on international data based on Orphanet, a portal for rare
diseases that provides an inventory and classification of rare diseases. These Orphanet
prevalence estimates are provided at a global or European level. Although there are likely to be
differences in the population of MA and Europe, in terms of specific proportions of people from
different ancestry backgrounds, the estimates are the most reliable systematic data points
available.

A 2019 estimate using the Orphanet data estimated that 6.2% of the general population likely had
a rare disease.? A 2020 global estimate using the same data, but a different methodology found
between 3.5-5.9% of the population was estimated to have a rare disease. * This did not include
infectious diseases or rare cancers. The National Cancer Institute estimates that 27% of all
cancers are rare.* According to the American Cancer Society, over 1.9 million new cancer cases
are expected to be diagnosed in the U.S. in 2023.° Both of the estimates were considered
conservative by the authors, and the true population living with a rare disease is likely much
larger. Our reported estimates were calculated using the range 3.5-6.2% of the population.

The United States has no centralized infrastructure to identify and track rare disease patients
systematically. It is estimated that less than 5% of rare diseases have a specific International
Classification of Disease (ICD-10) code, the identifier used in medical health and billing
systems.® Some rare diseases are included in newborn screening panels, have dedicated
registries, or are tracked by patient organizations or medical centers with expertise in the
condition. These methods can be used to collect more reliable estimates of the actual number of
patients within that condition. However, patients affected by rare diseases are geographically
dispersed, and may not participate in voluntary systems or connect with medical experts who are
collecting information on a particular disease.

One challenge of determining disease prevalence specific to Massachusetts is that there may not
be state-specific data on each rare disorder. To address this, we compared prevalence data that
are available at both the national and Massachusetts level for some of the more frequent rare
diseases that are accurately counted, such as by newborn screening, registries, or other reporting
mechanisms. As outlined in the Appendix (Table 1), we found several examples of rare diseases
where the Massachusetts prevalence matched the national prevalence. Concordance between



national and Massachusetts prevalence rates strengthens our confidence in the accuracy of our
estimated prevalence of rare diseases within the Commonwealth of Massachusetts.

General Challenges and Limitations

There are many challenges that make it difficult to accurately estimate the prevalence of rare
diseases. Individual rare diseases are often poorly understood, may not have clear diagnostic
criteria, and are often difficult to diagnose, with many patients waiting years to get an accurate
diagnosis. It is often recommended that people with a rare disease undergo genetic testing, but
many rare diseases cannot be diagnosed by genetic testing, or such testing may not be covered by
insurance making it difficult for families to access. It is essential to understand the needs of
undiagnosed rare disease patients when making healthcare policy recommendations. However,
this patient population is even more challenging to identify and understand. It is equally difficult
to determine the total number of rare diseases. New diseases are constantly being identified due
to scientific breakthroughs and new genetic discoveries. Even within more common diseases,
rare variants or subtypes can be identified.

Special Considerations for Massachusetts

It is possible that there is a higher percentage of rare disease patients in Massachusetts due to the
breadth and quality of our healthcare facilities. Some evidence suggests that patients will relocate
to be closer to specialists or to access needed healthcare, this could include individuals from
other parts of the country or international patients engaging in either medical tourism or clinical
trial participation. Additionally, the pharmaceutical and biotechnology industry in MA increases
the potential for innovative discoveries and partnerships within the state that present unique
opportunities for families and patient organizations, which may mean there are more families
identified and diagnosed from within the state or who choose to relocate.

Importance of Prevalence

Prevalence is critical to provide context for the scope of a health problem. Understanding the
number of people who have a particular health condition can impact the following:

e Family support: Programs can be designed to meet the needs of individuals living with a
particular health problem, including establishing virtual or local support groups.

e Disease management and diagnosis: Medical professionals may be more likely to pursue
a diagnosis if they understand how likely they will encounter a particular disease. Some
medical professionals may not even consider an extremely rare diagnosis. Understanding
how people with that diagnosis are treated and their prognosis helps inform healthcare
decisions.

e Access to care: If there is a clearly defined population with a documented set of needs, it
1s easier to make the case for access to crucial healthcare needs, such as medical
equipment, healthcare supplies, and access to specialists such as therapists and home
nursing aides.

e Policy decisions: Once a population is defined, policymakers may identify ways to
support the community further, including new studies to generate additional knowledge,



additional programs to support patients and families, changes in the healthcare financing
or delivery system, and protections within the insurance system.

e Allocation of healthcare resources: Budget considerations can ensure enough resources
are dedicated to funding programs that provide families, healthcare providers, and the
community with the necessary resources.

e Clinical trial design: Knowing the number of potential participants can help regulatory
agencies decide the type of trial they are willing to approve and the number of people
who need to participate to be considered a meaningful sample. It also helps companies
anticipate the number of people who would benefit from drug development and which
conditions to pursue further research.

Conclusion

Rare disease patients are likely to be under-diagnosed and under-identified (or mis-identified) in
healthcare systems making it difficult to identify the true scope of the public health impact of
rare diseases on our healthcare system and the vast unmet need for rare disease patients and
families. There is an indication that the prevalence of rare diseases is growing, which is likely
attributed to better diagnostics, more effective treatments, greater awareness of rare diseases, and
new disease discoveries. This underscores the growing importance of establishing the necessary
infrastructure to support rare disease patients and families and the healthcare providers that treat
them. As the RDAC, we look forward to working with the key decision makers and the rare
disease community in Massachusetts to improve the lives of all of those impacted by rare
diseases in the Commonwealth.
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Appendix

Figure 1: Comparison of Massachusetts Prevalence Estimates by Data Sources
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Table 1: Select MA Rare Disease Specific Prevalence Estimates Compared to State Projections

Disease

Estimated National
Prevalence

Reported MA
Prevalence

Comparison of Actual
and Anticipated
Prevalence

Spinal Muscular
Atrophy (SMA)

1 in 10,000 live births’

Estimated prevalence is
between one and two
per 100,000 people.

.44 in 10,000 live births

MA newborn screening
study found 9 in
204,643 live births
(January 2018-January
2021)8

Lower than expected

$

Sickle Cell Disease
(SCD)

45 in 100,000

138,923 patients (based
on the birth cohort from
2005 to 2007)°

50 in 100,000

3,261 patients (based
on the birth cohort from
2005 to 2007)9

Higher than expected

L)




Hemophilia 1.6 to 23.3 per 100,000 | 11.7 —14.4in 100,000 | Overlap in the mid-

males'? males!? range

Interpretation: Reliable Massachusetts state-specific rare disease estimates were difficult to
identify for individual diagnoses. We found that for some diseases, MA data were reasonably
close to national estimates. For others, there are challenges (as outlined above) in obtaining
accurate direct counts or estimates. Nonetheless, on the whole, our working group felt that

general population level estimates are adequate to project the total number of rare disease
patients in MA.
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