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Rare Disease
Overview

The definition of what “rare
disease” means varies by country
and/or region

USA: Affects fewer than
200,000 Americans 

Europe: Affects fewer than
1 in 2,000 people 

World Health Organization
(WHO): Affects fewer than
65 in 100,000 people 

There have been over 7,000 rare
diseases identified so far 

It’s estimated that rare diseases
impact 25-30+ million people in the
United States, and over 300 million
people worldwide 

Around 70% of rare diseases start in
childhood

Genetics are thought to be a factor
in many rare diseases 

Many rare diseases don’t have
effective treatments yet 

The zebra is
often used to
represent 
rare disease
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Information/Education About Rare Diseases 

NORD Rare Disease
Database 

Database of rare diseases with information including
symptoms, treatments, support resources, patient advocacy
groups, and more 

GARD (Genetic and
Rare Diseases
Information Center)

Provides free access to reliable, easy-to-understand
information about rare diseases 

Financial Assistance

PAN Foundation
Disease Funds

Disease-specific grants that can cover things such as
medication copays, insurance premiums, transportation, and
more

RareCare- NORD’s
Patient Assistance
Programs

Financial assistance for things such as medication, insurance
premiums and co-pays, diagnostic testing, travel assistance,
and more

Accessia Health

Financial assistance for insurance premiums, medication
copays, travel, and other essential medical expenses to
individuals with qualifying household income and diagnosed
chronic medical conditions

The Assistance Fund
Disease-specific programs to help patients and families facing
high medical out-of-pocket costs

Chive Charities

Supports underserved Veterans, first responders, and rare
medical individuals and their families with grants for things
such as therapy equipment, wheelchair-accessible vans,
mobility items, and more

Caregiver Resources

Caregiver Aid
(NORD)

Provides financial assistance to give caregivers a break to
attend a conference, event, or have a day away from
caregiving 

The Family Caregiver
Toolbox

Resources for caregivers 

Kindly Human Resource that provides 24/7 peer support for caregivers

Other

Triage Health
Provides free education on the legal and practical issues
related to navigating a chronic or serious medical condition

Resources for Patients & Caregivers
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What is a Genetic Disease? 

What is a gene?
A gene is a part of DNA that gives
instructions for a specific trait or process in
the body. One way to think about it is to
think of DNA as a library full of information
about the body and how it works.
Chromosomes are like the books, and genes
are chapters in those books. 

What is a genetic disease?
Genetic diseases are health conditions that
happen when a mutation impacts a person’s
genes. Some diseases have mutations in one
gene, while others have mutations in
multiple genes.  

What is a heritable disease? 
A heritable disease is a genetic disease that
is passed down from parents to their
children. Not all genetic diseases are
heritable. 

How do gene mutations happen? 
DNA gives cells instructions so they can do
their job. The DNA sequences have
matched pairs of letters that create these
instructions. 

Mutations occur when
cells divide and then
replicate themselves.
When cells divide and
replicate, there can be
errors in the DNA
sequence that they send
over. For example, they 

Why do these mutations happen? 
Disease mutations can be inherited from a
parent, impacted by environmental
exposure (such as chemicals, or radiation),
or occur randomly. 

Do all genetic mutations cause
disease? 
Some genetic mutations don’t have any
noticeable effect on a person’s health, while
others can cause serious diseases. 

might replace a letter with the wrong one,
forget a letter, or add an extra letter. These
changes can lead to cells not working how
they are supposed to. 
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Therapeutic Modalities for Rare
Disease

Gene therapy uses genetic material to
treat or cure a disease. This is often done
by inactivating an irregular gene that is
causing a condition, replacing an irregular
gene with a typical copy, or bringing a new
or altered gene into the body.

RNA is a molecule in the body. Two of its
main functions are to 1) carry genetic code
from DNA to other parts of cells, and 2)
help translate the genetic information
from DNA into instructions so that
proteins can be made. Oligonucleotide
therapy uses drugs that go to specific
RNA to increase or suppress this RNA,
which is what helps manage or treat a
disease. Some common types of this
therapy are called antisense
oligonucleotides (ASOs) and RNA
interference (RNAi). 

Cell therapy involves transferring
specific cells into a patient to treat a
condition.

Small molecule drugs are drugs that
can easily enter cells and impact molecules
within the cell, such as proteins, to target a
disease. 

Protein replacement therapy
substitutes or replenishes protein
shortages that happen from the protein
being absent or non-functional because of
a mutation. 

Antibodies are proteins that attach to
foreign invaders (like a virus) when it
enters the body, and tags it so that other
cells destroy the invader. Antibody
therapy uses antibodies to help the body
fight disease. 

Medical nutrition therapy uses dietary
changes to manage symptoms of a disease. 

Therapeutic modalities are methods or tools that clinicians use to address a disease or
condition. Below are some common therapies used for rare diseases. As a note, not all of
the therapies below can cure a disease, and not all therapies are available for all
diseases. A patient’s medical team can provide more information about therapies
currently available for a specific disease. 
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Care Team: Physicians
There are many people that may be part of the clinical team for a patient with a rare disease.
The team members may vary based on many factors, including what rare disease a patient
has, any co-occurring conditions, patient age and health, and more. Below are a few of the
physicians that may be part of a rare disease patient care team:

A primary care physician is the “regular doctor” that patients see, and may also be called
a family doctor, internist, general practitioner, or pediatrician. This doctor is seen for
regular check-ups or physicals, non-urgent health issues, managing chronic conditions, and
helping with coordination and referrals to other providers on the patient’s medical team.
The primary care physician is the first place that many patients go to with questions or
problems, and then this physician can either answer the question or direct the patient to
another specialist who is better equipped to help with that specific question or problem. 

A medical geneticist (also referred to as a clinical geneticist) is a doctor that diagnoses
and treats genetic conditions. This doctor has a lot of knowledge about genetic diseases, and
is often heavily involved with the diagnosis and treatment plan for the disease. 

Specialists are doctors who have special training in a specific area of medicine. Depending
on the rare disease, a patient may see a specialist that has expert knowledge on that disease
or that part of the body to help treat or manage related symptoms. For example, a
neurologist is a specialist who focuses on the brain and nervous system. A neurologist may
help a patient with movement issues. 
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Care Team: Genetic Counseling
Genetic counselors work to help people understand complex genetic information
and the options available for genetic testing. They are very knowledgeable resources
for patients. 

Genetic counselors may discuss many topics with patients, including: 
Basics of genetics (what genetic diseases are, how they occur, etc.) 
Risk for having a genetic disease
Different types of genetic tests available (and what the tests show)
Costs of the tests and what insurance covers
Risk of passing conditions down to children
Test results 
Specifics about a patient’s genetic disease
Potential treatment options
Referrals to relevant healthcare providers and advocacy/support groups 

Genetic counselors cannot provide medical treatment themselves. 

Both in-person and/or telehealth appointments may be offered for genetic counseling.
Telehealth are virtual healthcare appointments that are often done through a video or
phone call. The types of appointment available may depend on a patient’s location,
availability, and insurance. 
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In addition to various physicians and genetic counselors, there may be other people on a
patient’s care team depending on the disease a patient has. Below are a few other members
of the care team that may be part of the patient’s journey: 

Nurse practitioners, or NPs, are nurses that have completed an advanced degree and
clinical training beyond their initial registered nurse (RN) practice. They may be involved in
primary and specialty care. 

Physicians assistants, or PAs, are licensed clinicians who practice medicine in every
specialty and setting, and may be involved in primary and specialty care. 

Physical therapists, or PTs, focus on helping patients improve physical function,
mobility, and strength. They look at a patient’s movement patterns and develop a plan to
improve any movement dysfunctions. They help with things like flexibility, range of motion,
coordination, balance, sensory processing issues, and more. 

Occupational therapists, or OTs, focus on activities that impact daily life. OT’s look at a
patient’s functional abilities and create a plan to improve the patient’s independence and
quality of life. They may help with things like eating, getting dressed, work tasks, leisure
activities, fine motor skills, and more.

Social workers are professionals that help patients and families deal with life challenges
by offering counseling and  support, as well as connecting people with resources such as
food or childcare. 

Care coordinators help manage a patient’s care by doing things like making sure all
needed appointments are scheduled and helping communicate between patients/families
and different clinicians on the patient’s medical team. 

Care Team: Other Care Team Members
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What is a clinical trial? 
A clinical trial is a research study that tests a
medical, surgical, or behavioral intervention
on patient volunteers. Clinical trials can also
be observational, when patients are carefully
monitored but don’t receive an intervention.

Does everyone get an intervention? 
Clinical trials have different protocols based
on what they are testing. Protocols can also
vary by what phase the clinical trial is in. A
few options for treatment protocols are:

Everyone gets the intervention
Some people get the intervention, some
people get standard of care
Some people get the intervention, some
people get a placebo

Clinical Trials Information

Placebo

A placebo is an inactive substance that
is used so that patients don’t know if
they got the intervention or not. This
helps researchers see if the intervention
itself is providing a therapeutic benefit,
or if people just think it is.

Placebo studies can be either be single-
blind studies, where the patient does
not know what they are getting but the
researcher does, or double-blind
studies, where neither the patient nor
the researchers working directly with
patients know who got the
intervention.

Pros: Great at testing efficacy
Cons: Some patients get no treatment

Standard of care 

Standard of care is the current best
practice for treating a condition. This
standard care has already been
approved by the FDA and is the typical
care that patients with this condition
receive.

Standard of care varies based on the
condition, but could include things like
taking medications, following a strict
diet, or other medical care.

Pros: Everyone gets some form of
treatment
Cons: May be more difficult for
researchers to test effectiveness;
standard of care in one country may be
different or better than in other
countries
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Are placebos going to be used in rare disease clinical trials?
While this can vary by trial, there are many reasons not to use placebos for rare disease
clinical trials. First, for some rare diseases, there are no other treatments, so it may be
unethical to withhold the therapy. Second, for rare diseases there is only a small patient
population. If trials use a placebo, patients may be less likely to join, therefore making the
already small population to find participants from even smaller. Third, for some clinical
trials, such as one testing a gene therapy, the procedures for getting gene therapy can be
taxing and require risks, calling in to question whether using a placebo is ethical. 

So if researchers don’t use placebos, what can they use instead to test
effectiveness? 
Researchers and governing bodies are still learning how to do this. One option is looking at
biomarkers or patient’s status before, during, and after the trial. Another option could be
comparing the therapy to current standard of care, or creating a “placebo group” using real-
world data from others who have or have had the disease.

Is there anyone outside of researchers that monitor clinical trials?
Yes, there are groups that oversee the science aspects of clinical trials to check for safety and
make sure trials are doing what they are supposed to do. Below are some groups that
oversee U.S. clinical trials: 

Institutional Review Board: Approves and monitors trials to see that the potential
benefits outweigh potential risks; ensures clinical trials are ethical and protects patient
rights
Office for Human Research Protections (OHRP): Helps protect the rights, welfare, and
well-being of study participants
Data and Safety Monitoring Board: Reviews data to look at differences between groups,
safety issues, etc.
FDA: Makes sure studies are following their protocols, provides guidance to researchers

Clinical Trials Information
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There are typically four phases for a clinical trial. Different phases of the clinical trial have
slightly different purposes. Check out the diagram below to learn more. 

As a note, not all clinical trials go through all four phases. There are many reasons a clinical
trial may end at an earlier phase. Those reasons include (but are not limited to): safety
concerns, the treatment not being effective, not enough funding to continue a trial, not
getting enough patients to join and stay in trials, and regulatory issues. 

Clinical Trials Information

Researchers are testing:
Treatment safety
Whether people can tolerate it
What dose people can tolerate
Short-term side effects

This is usually done with a very small
group.

Researchers are:
Comparing effectiveness and side
effects of the intervention to the
current standard of care or a
placebo
Testing how the intervention does
on a broader, more diverse group of
people

This phase has many more participants.

Researchers are testing: 
Safety
Short-term side effects
If the treatment does what it is
supposed to do 

This is done with a slightly larger group
than phase I trials.

***Phase I/II: Sometimes, phases I and II may be combined into one trial that looks at
safety, dosing, and side effects. One reason these two phases may be combined is to use
fewer participants, which may be beneficial in diseases with a small patient population. 

If a trial passes through phase III, then
the FDA (or other regulatory agency, if
outside of the USA) approves the drug.

Researchers are looking at:
Long-term safety
Long-term effectiveness 

Phase I Phase II

Phase III Phase IV
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Clinical Trials Information
Informed Consent
Informed consent is the process of
learning about a trial, including learning
its’ purpose, how long it lasts, what
procedures or tests are done, risks, and
benefits. Participants are given an
informed consent document that they
need to sign that says they understand
the trial and agree to participate.

For children under 18 years old, a
parent or guardian almost always has to
consent to the trial. In addition, children
over 7 years old are often asked if they
agree to participate.

While the informed consent document is
signed before a person starts partaking
in a clinical trial, researchers should
continue to provide information to
participants throughout the entire study

Who pays for clinical trials?
Costs for clinical trials can be covered by
the research team, health insurance, or
out-of-pocket by patients. Before joining
a clinical trial, it’s important to ask
about different costs and determine who
is responsible for what.

Costs could include (but are not limited
to):

Pre-intervention visits with
researchers
Pre-intervention care or preparation
The intervention itself
Post-intervention and follow-up care
Travel to research or care facilities
Lodging 

How do people find clinical trials?

Clinicaltrials.gov
Information about clinical trials
around the world
https://clinicaltrials.gov/

SCGE gene therapy trial browser 
For gene therapy clinical trials
https://scge.mcw.edu/platform/data/
search/ClinicalTrial

ResearchMatch
Nonprofit that connects people
interested in research studies with
researchers at top medical centers
across the US.
https://www.researchmatch.org/

Which clinician on a medical team
can a patient talk to about a clinical
trial? 
A patient’s medical geneticist (or medical
genetics team) is a great resource for
clinical trial information, because that is
such a big part of their work. Patients can
also talk to a primary care physician or
specialist for input from different team
members. 
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Why is it important to have patients and caregivers involved in rare disease
research?
Patients and caregivers provide a unique perspective to research because they are the ones
living with the disease. With this input, researchers can create therapies and clinical trials
that best meet patient needs and address patient concerns. While participating in this early
research does not give therapeutic benefit to the patient, it can provide hope and help
patients and caregivers feel like they are doing something positive. 

Involvement in clinical trial design
Patients can provide a lot of useful input in helping researchers design clinical trials before
the trials begin. A few things that patients can provide information on are:

How the study is designed
What outcomes to measure for trial participants
Improving educational materials and informed consent forms for potential trial
participants so they are easier for patients to understand
Helping with enrolling patients in trials

What is preclinical research?
Preclinical research is the early stage of research where scientists are studying a drug,
therapy, or device before it is used in people. This is to do initial testing to see if they think
the product is safe and works how it is supposed to. 

Involvement in preclinical research 
Patients and caregivers can help in preclinical research by sharing their stories and
experiences with the researchers. This helps researchers focus on creating therapies to
address symptoms or outcomes that are important to patients. 

Getting Involved in Research 

How do patients get involved in
research? 
A great way to get involved in research is
through patient advocacy organizations for 
a specific rare disease. 
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Thank you to Dr. Donald Basel and Dr. Michael Muriello at Children’s Wisconsin/Medical
College of Wisconsin for their insights. 

The Somatic Cell Genome Editing (SCGE) Consortium is an NIH Common Fund
program that aims to develop safe and effective methods to perform gene editing to treat
genetic diseases in somatic cells. For more information, go to https://scge.mcw.edu/
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