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Rare diseases capture human stories:
Fears, tragedies, hopes, resilience

e



https://www.flickr.com/photos/64860478@N05
https://ncats.nih.gov/news-events/events/rdd

Who | think of when | hear rare diseases?

 Patients and Families

APAICS - ..  Advocates

ASIAN PACIFIC AMERICAN : « Community Leaders

MSTITUTE FOR CONGRESSIONAL STUDIES

« Health Care Providers
e Researchers

APAICS Flickr: https://www.flickr.com/photos/apaics/53188707677/in/album-72177720311232854/
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The Public Health Challenge

10,000
Dlseases %‘é)

and only

Time from early
development to the
medicine cabinet takes
10-15 years.

Have
5 o/o Treatments

or Cures

9[0utof]10

Promising therapeutic candidates
that enter clinical trials fail.




What are Rare Diseases?

|“Rare” is a Legislative Definition |

In the US, the Orphan Drug Act was passed by
Congress in 1983 to incentivize the development of
drugs to treat rare diseases and defined a rare
disease as a disease or condition that affects
less than 200,000 people in the United States.

— Absolute Prevalence

UsS Japan S. Korea
<200,000 || <50,000 || <20,000

— Prevalence Rates —

EU Australia
<1in 2,000 || <1 in 20,000

How many rare diseases are there?

Melissa Haendel'*, Nicole Vasilevsky', Deepak Unni®, Cristian Bologa®, Nomi Harris?,
Heidi Rehm*, Ada Hamaosh®, Gareth Baynam?®, Tudor Groza’, Julie McMurry?®,

Hugh Dawkins®, Ana Rath'®, Courtney Thaxon'', Giovanni Bocci®, Marcin P Joachimiak?,
Sebastian Kéhler'?, Peter N. Robinson's, Chris Mungall? and Tudor I. Oprea®*

Over 10,000+ unique rare disease
concepts have been identified
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Nguengang Wakap, S., Lambert, D.M., Olry, A. et al. Estimating cumulative point prevalence of rare diseases: analysis of the Orphanet database. Eur J Hum Genet 28, 165-173 i C N|H for Advancing
(2020). Haendel M, Vasilevsky N, Unni D, Bologa C, Harris N, Rehm H, Hamosh A, Baynam G, Groza T, McMurry J, Dawkins H, Rath A, Thaxon C, Bocci G, Joachimiak MP, Kahler S, i s Foiions omom
Robinson PN, et al. How many rare diseases are there? Nat Rev Drug Discov. 2020 Feb;19(2):77-78. doi: 10.1038/d41573-019-00180-y. PMID: 32020066; PMCID: PMC7771654.



What Diseases are Rare?

Rare diseases are heterogenous
 ~80% have a Genetic origin

* 45% are primarily Neurologic

+ 12% lead to Developmental Defects
* 7% involve Cancers

« 7% affect the Eye

B Rare neurologic disease B Rare developmental defect during embryogenesis
B Rare neoplastic disease I Rare eye disease
M Rare inborn errors of metabolism B Rare systemic or rheumatologic disease
B Rare infectious disease ¥ Rare hematologic disease
I Rare bone disease Rare respiratory disease
B Rare immune diseasea B Rare endocrine disease
I Rare renal disease © Rare skin disease
Other Rare cardiac disease
B Rare hepatic disease “Rare otorhinolaryngologic disease
Rare gastroenterological disease Rare circulatory system disease
Rare gynecologic or obstetric disease Rare infertility

Rare genetic disease
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Dawkins HJS, Draghia-Akli R, Lasko P, et al. Progress in Rare Diseases Research 2010-2016: An IRDIRC Perspective. Clin Transl Sci. 2018;11(1):11-20. doi:10.1111/cts.12501



The majority of rare diseases have an extremely small population

0 I ] —

Less than 300 Less than 3,000 Less than 30,000 Less than 200,000
(Rate: <1/1,000,000) (Rate: 1-9/1,000,000) (Rate: 1-9/100,000) (Rate: 1-5/10,000)

Need for scalable solutions
in rare diseases research

‘,im.
Nguengang Wakap, S., Lambert, D.M., Olry, A. et al. Estimating cumulative point prevalence of rare diseases: analysis of the Orphanet database. i"' National Center
Eur J Hum Genet 28, 165-173 (2020). https://doi.org/10.1038/s41431-019-0508-0 "2 (. LD © rovancing
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Individually Rare, Coll ly Common

‘Yahoo

Céline Dion Just Shared A Rare Photo With All Of Her
Children Amid Health Diagnosis

Amid her stiff-person syndrome diagnesis, singer Celine Dion had fans emotional after

- s sinjii i i T #® Stiff-person syndrome ® Celine Dion i
he posted a surprise health update on Instagram. s .p y = -+ ;".':Id f:‘:'l'l'lpanﬁoﬂ

2 days ago Canadean singer

E Daity Mail
EXCLUSIVE: Florida woman, 31, reveals how a car crash
triggered her stiff person syndrome - the one-in-a-milli A\ Worldwide = Pastday = All categories = Web Search =

Jomana Houssari, 31, of Florida, was an aspiring police officer when she was
diagnosed with stiff person syndrome, the disabling...

1 day ago
Interast over time

u People

Céline Dion Makes Rare Public Appearance — Her First in 3%

Years — amid Stiff-Person Syndrome Diagnosis

Amid her stiff-person syndrome diagnosis, Céline Dion made her first public appearance

since April 2020 &t an MHL hockey game in Las Vegas...

2 weeks ago

o cEC

Celine Dion makes rare public appearance almost a year after
stiff person syndrome diagnosis

The Canadian singer was seen at an ice hockey game on Monday night, with fans happy
o see the star joking and laughing after she revealed. ..

2 weeks ago

[0 HELLD! bagazine
Celine Dion 'praying for a miracle’ amid Stiff Person
Syndrome battle, sister says: exclusive

Celine Dion's sister Claudette Dion tells HELLO! that the singer is 'doing everything to
recover amid her battle with Stiff Person Syndrome... Elsalti A, Darkhabani M, Alrifaai MA, Mahroum N. Celebrities and Medical Awareness-The Case of Celine Dion and Stiff-Person Syndrome. Int J Environ Res
Public Health. 2023 Jan 20;20(3):1936. doi: 10.3390/ijerph20031936. PMID: 36767301; PMCID: PMC9914970.

Aug 31, 2023

A Billboerd
Celine Dion Makes First Appearance in More Than 3 Years
Amid Battling Stiff-Person Syndrome

‘,VI'M.
Celine Dion was seen for the first time in over three years at the Montreal Canadiens J s National Center
and the Las Vegas Golden Knights NHL games on Oct. 30. i C NIH for Advancing
3 \%‘ Translational Sciences
2 weeks ago -



Individually Rare, Collectively Common

NCATS Flickr: https://www.flickr.com/photos/64860478
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More treatments for all people
more quickly
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Diseases of Known Molecular Basis with
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MORE TREATMENTS,  Thats the goal

of translational

MORE 0U|CKI.Y. science.

95% of diseases have no treatments.

THOUSANDS
OF DISEASES

{ ONLY }
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OF TREATMENTS feg.

s National Center
i C N I H for Advancing
s\%‘ Translational Sciences



A. Basic science research & target identification
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[ Hypothesis generation (A) ] Postm;meting

commitments/requirements

https://ncats.nih.gov/translation/maps

Marketing Approval
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Gap between research and clinical care

3000 - == === m o

Publications

FDA orphan drug approvals
p g app
—0)— EMA orphan medicinal product approvals

300 - — = mmmm oo mm s

Number of approvals or publications

Tambuyzer, E., Vandendriessche, B., Austin,
C.P. et al. Therapies for rare diseases:
therapeutic modalities, progress and challenges
ahead. Nat Rev Drug Discov 19, 93-111 (2020).
https://doi.org/10.1038/s41573-019-0049-9
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Gap between research and clinical care

Time: 10-15 Years, Cost: Billions, *Not Linear®

Drug Discovery Preclinical Clinical Trials Regulatgoy, facture & Clinical
Research Reviewp & ction Implementation

5,000 - 10,000
Compounds 1

Approved
Therapy

>
o
>
o
3
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|
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Phase1 Phase 2 Phase 3

# of Volunteers
20-100 100-500 1,000-5,000
3-6 Years 6—7 Years 0.5-2 Years Indefinite

o T
. &

L
H National Center
. . . . . . . . i C for Advanciny
Pharmaceutical Research and Manufacturers of America, Drug Discovery and Development: Understanding the R&D Process, www.innovation.org N NI H TranslationalgSclmm
DiMasi, JA and Grabowski, HG (2007), The Cost of Biopharmaceutical R&D: Is Biotech Different?, Managerial and Decision Economics 28 : 469-479 e
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This a Translational Science Problem

Understanding what'’s
similar across diseases to
help develop multiple
treatments at a time

ONLY 5% OF
RARE DISEASES

HAVE APPROVED TREATMENTS

Developing models that
better predict a person’s

reaction to a treatment

Enhancing the design and
conduct of clinical trials
so the results more
accurately reflect the
patient population

National Center
for Advancin




We tackle ongoing challenges
in translational research so that
new treatments reach people faster

"‘,M.

. National Center
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Re-engineering the Translational Pipeline

NCATS addresses long-standing bottlenecks in the translational research pipeline so that
new treatments reach people faster.

O (

Bottlenecks in rare diseases:

Traditional “One size fits all” approach to
research may be limiting in rare diseases
Small patient populations lead to inadequate
business interest for investment in R&D
Shortage of researchers leads to gaps in
current research understanding

I

Solutions:

Cannot solve this 1 disease at a time

Need for platform-based approaches to
accelerate R&D for groups of rare diseases
Repurpose existing drugs and therapeutics
Leverage Team Science thinking

"‘,m.
. National Center

i C N I H for Advancing

*'\“N Translational Sciences




NCATS Has a Home for Rare Diseases

NCATS develops

FUNDING

new Ways tO to accelerate
understand medical
research

a n d treat dCross rare
rare diseases. diseases.

DATA-DRIVEN SOLUTIONS
to shorten the diagnostic
journey and lower the
economic burden.




NCATS Has a Home for Rare Diseases

COUNCIL -
- OFFICE OF THE DIRECTOR
BOARD
NCATS develops | | | |
FUNDING
n ew ways to to accelerate DIVISION OF DIVISION OF DIVISION OF D'V'SD'Ig: SSFE:ARE
o CLINICAL EXTRAMURAL PRECLINICAL epp——
un d e rSta N d medical INNOVATION ACTIVITIES INNOVATION |%m
research -
and treat
] . I I
rare diseases. diseases.
OFFICE OF DRUG
OFFICE OF
ADMINISTRATIVE [I)’ile'EI'IF\IcI)EFI;“gETlF;r
MANAGEMENT PROGRAMS
DATA-DRIVEN SOLUTIONS r I | |
to shorten the diagnostic
journey and lower the OFFICE OF OFFICE OF OFFICE OF OFFICE OF
economic burden. comn:L?r!l-lng’Tsz SPECIAL STRATEGIC TRANSLATIONAL
AND EDUCATION INITIATIVES ALLIANCES MEDICINE

"‘,m.
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Key NCATS Approaches

\

Understanding
what’s similar
across diseases to
spur multiple
treatments at a
time

l

Developing models

that better predict a

person’s reaction to
a treatment

|

Enhancing clinical
trials so the results
more accurately
reflect the patient
population

Leveraging real-
world data and data
science approaches

to address public
health needs




Example: Jansen’s Metaphyseal Chondrodysplasia (JMC)

Lead Investigators: Thomas Gardella, PhD and Harald Jueppner, MD, Massachusetts General Hospital

/> Extremely Rare ~ 25 cases known )
> Disease of bone development
» Caused by genetic mutations in PTH receptor type 1 (PTHR1)
\> No effective treatment options D

How do you do drug development for such a small patient population?

Jansen’s Disease Foundation MGH Clinical Researchers

» Connect key partners  Provide scientific and disease
« Engage patient community in Clinical expertise
. Researchers ;
clinical research  Care for patients

NCATS Preclinical Support

 Provide drug development
expertise and coordination

» Enable transition from
preclinical to clinical

Clinical Site NIH Clinical Center

» Natural History Study
» Execute clinical trials



https://ncats.nih.gov/trnd/projects/active/jansens-metaphyseal-chondrodysplasia

Therapeutic Development Starts and Ends with Patients

Treatment

Clinical Planning -

a

Natural History

Preclinical Drug
Development -

Ganufacture &

Formulation of
Drug Candidate

Potential benefit
to children from
drug leading to
improved quality
of life

Academic
_rrl}-l Research >
-

Outreach

Phase 1/2 trial

|dentification of
potential
therapeutic
candidate

Patient Advocates
helped to initiate
collaborations

e Clinicians
 Researchers

* Drug Developers

Toxicology studies

Regulatory IND

Initial testing in
support

mouse models of
disease

Development of

Participation in Clinical Assays

Natural History

studies
THE . N c A 'I' s =
ANSEN'’'S .
FOUNDATION " COLLABORATE. INNOVATE. ACCELERATE. (@ ) f . o
i\.{C )'flf::l:sc:::znalg ien 22



Progression in rare diseases research requires

engagement at all stages of research

L

Pharmaceutical collection of
~ 3,000 FDA-approved compounds
aids rapid development of new drugs
for a variety of diseases

L

National network of more than
60 medical research
institutions innovating clinical
trials, training and more

As of November 2022

243 active intramural
research collaborations

National network of research
consortia advancing knowledge
and treatments for more than
200 rare diseases

!

356 patents issued to NCATS,
including 88 U.S. patents
and 268 foreign patents

48 investigational new drug (IND)
applications, including 42 U.S.
INDs and 6 foreign INDs

"‘,VI‘M.

. National Center
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Patients face Common Obstacles

Transition in mitochondrial disease diagnosis Time from first symptoms to diagnosis of mitochondrial disease
by specialty of diagnosing clinician
First doctor Specialty Did they give a Final doctor’s Final doctor
seen Mito diagnosis? specialty a mito expert? 40

30
g
Median
o
20
o fean
5
sg( 10 I I
0 I'..._'-I-_ R, HORE (s S
0 10 20 30 40 50 60 70 a0

Years

Clinical Geneticist

Aggregate results of diagnostic odyssey for many rare diseases

16.5 6.3 10.2

YEARS YEARS YEARS
Since first RD Suffering without Years since RD
symptom RD diagnosis diagnosis
(mean) (mean) (mean)

Other specialties
with = 5% responses

17
Ophthalmologist/
optometrist N
9 AR o

Average number of specialists seen since first RD symptom

Thompson JLP, Karaa A, Pham H, Yeske P, Krischer J, Xiao Y, Long Y, Kramer A, Dimmock D, Holbert A, Gorski C, Engelstad KM, Buchsbaum R, Rosales XQ, Hirano M. The
evolution of the mitochondrial disease diagnostic odyssey. Orphanet J Rare Dis. 2023 Jun 22;18(1):157. doi: 10.1186/s13023-023-02754-x. PMID: 37349818; PMCID:
PMC10288668. | Everylife Foundation. The National Economic Burden of Rare Disease Study - https://everylifefoundation.org/burden-study/



https://everylifefoundation.org/burden-study/

Examples of Factors That May Interfere with Accurate Diagnosis

Lack of Multiple Lack of

ilabl L
;Egﬂ?gge Implicit biases disease 222;;2'2 ' Misdiagnoses
disease presentations diagnostic tests

First
symptoms
Overlap of
appear
PP Access symptoms Co-existing Inaccurate
difficulties with other conditions test results
diseases

Source: GAO analysis of published literature on rare diseases. | GAO-22-104235

US Government Accountability Office, Report on Rare Diseases, Oct. 18, 2021: https://www.gao.gov/products/gao-22-104235
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Where do Patients seek Information?
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Crowe AL, McKnight AJ and McAneney H (2019) Communication Needs for Individuals With Rare Diseases Within and Around the Healthcare System of Northern Ireland. Front. Public Health 7:236. doi: 10.3389/fpubh.2019.00236



Where do Caregivers seek Information?

Figure 11: Information Sources

(n=1,406)

Doctor or healthcare professional _ 82

Condition websites/organizations
Online supportgroups

General internet searches

Rare disease umbrella groups

Genetic specialist/counselor [N 31%
Others with experience - 18%

National Alliance for Caregiving and Global Genes (2018), Rare Disease Caregiving in America Report



Start with the Patient Journey
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e from the
Rare Disease Communily

Retrieved from National Organization for Rare Diseases (NORD): https://rarediseases.org/new-patient-journey-infographic-gives-a-glimpse-into-the-diagnostic-odyssey/
Retrieved from Eurodis: https://www.eurordis.org/publication/diagnosisjourneyinfographic
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Finding Reliable Online Information

[} National Library of Medicine

D) NATIONAL CANCER INSTITUTE ,&‘ MedlinePlus® &

Espariol

Trusted Health Information for You ) ~
About MediinePlus What's New Site Map Customer Support

1-800-4-CANCER Live Chat Publications Dictionary
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ABOUT CANCER CANCER TYPES RESEARCH GRANTS & TRAINING NEWS & EVENTS ABOUT NCI search Q LicaHh)IOpiCS DILgSEtUDDenents Semedcs pACCiCaIIE S RRIECSIGHICOS B ‘

i Share MedlinePlus
Home > About Cancer > Managing Cancer Care A = fw P Y4 Health Topics E H u @

Find information on heaith,

If you are sexually active,
getting tested for STDs is

. ' wellness, disorders and -
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CANCER CARE ) ) L
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Finding Health Care Servic National Center for Sear
Costs & Medical Informatio Complementary and

Integrative Health

Advance Directives

Health Info  Research  Grants & Funding

Home = Health Information = Finding and Evaluating Online Resources
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Finding and Evaluating Online Resources for a disease Q

What’s the Bottom Line?
How much do wg m) National Institute on Aging pescarn

health approachs

The number of web a

information about con|

complsmentaryandal  COVID-19

What do we knou Get the latest public health information from CDC »  Get the latest research information from NIH |

Providing Health Information on Rare Diseases
since 2002

= Some online soy
useful, but other HEALTH INFORMATION RESEARCH & FUNDING NEWS &

= Don't rely on onl

you're considerif Home / Health Information / Online Health Information: Is It Reliable? The Genetic and Rare Diseases (GARD) Information Center is a public health program of the National Center for

Advancing Translational Sciences (NCATS) and the National Institutes of Health (NIH) that provides
understandable and actionable information about rare and genetic diseases for patients, caregivers, and the
public

Leam more about GARD

care provider.

Online Health Information: Is It
Reliable?

On this page:

i Check out our free . H . .
p R = Where Can | Find Reliable Health Information Online? publications. Order here! http .//ra red |SeaSGS . I nfO . n I h . QOV

for Advancing
Translational Sciences * Questions to Ask Before Trusting a Website

= Health and Medical Apps
= Social Media and Health Information
= _Trust Yourself and Talk to Your Doctor &
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Information Center

Cystic fibrosis

Other Names: CF; Mucoviscidosis

About the Disease Diagnosis & Treatment Living with the Disease Research

Symptoms

A complete reimagining of the GARD Website is in-development to
scale the translation of complex disease ontology data into
accessible and actionable information for patients and caregivers e .

include salty-tasting skin; persistent coughing; frequent lung infections; wheezing or

shortnes f breath; poor growth t ols; diffic | "
orvssof et ot i Popston st § Sympions ot
; and in males, infertility. Over time, mucus buildup and infe
permanent lung damage, including the formation of scar tissue (fibros e w T T
lungs. CF is caused by genetic changes in the CFTR gene and inheritance is 2 sl JLER

Disease at a Glance

*Data may be currently unavailable to GARD at this time.
Estimated Number of People with this Disease

Community
Resources

S Global Genes .

T *
EVERYLIFI ‘ When do symptoms of this disease begin?
.

in the USS. there may b b
@ 30,000 to 200,000 O Categories  Resic

-V

FOUNDATIO
Genetic Alliance The most common ag mptoms of a disease to

S el sl Prenatl vk nant onild Adolescsnt
o el . i e T Before Birth Birth4 weeks  1-23 months 211 years 12-18 years
different diseases and may be used by a doctor to

determine the diagnosis. For some di

may begin in a single age range or several age ranges. For The common ages for symptoms to begin in this disease are shown above by the colored Ic

mptoms may begin any time during a
This information comes from Orphanet (2

I t ‘ tS
Symptoms
.
These symptoms may be different from person to person. Some people may have more symptoms than others and symptoms can range from mild to severe. This list does not include every
aregivers
This disease might cause these symptoms:

Digestive System © 7 symptoms

Medical Term
Biliary cirrhosis

Sources

FOA (D)

orphanet

Filter: All Systems

1= Sort by: Medical Term

Biliary cirthosis.

Exocrine pancreatic

Frequency: Very frequent sufficiency

L

7

Human Genetics Knowledge ’ '
for the World .
apn?®

Hepatomegaly

Immunodeficiency

Malabsorption

5 Pumonary fibrosis
Digestive System \/(- )
‘ Recurent respiatory
infections

Hepatomegaly

‘The digestive system is made up of the

problems in the digestive system include blood

in the stool, changes in bowel habits, severe
https://rarediseases.info.nih.qov

gastroenterologist (Gl specialist).

Pulmonary fibrosis.

stage liver di

Recurrent respiratory infections
Exocrine pancreatic insufficiency

Synonym
Primary biliary cirthosis
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Provide understandable information about rare diseases
to patients, caregivers, and the general public
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TOWARDS A DIAGNOSIS F

About 1 13 people ace currently Iwing with on undiagnosed condition ).
Typically, t takes 5 years or longer for someone with a suspected rare disease fo recewve a cortect diagrosis,
with patients vistng numerovs physicians along the way @).

: J:)\‘f‘/w‘
ONLINE RESEARCH

-,

FIRST VISIT

FIRST VISIT to SPECIALIST

To primary cae physician
and mitial testin
(blood work , x-rays, etc.)

More
SPECIALIST
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{

O

ANOTHER
SPECIALIST

VIS
2 L TREATMENT of
h SYMPTOMS
Not root cause

' C GENETIC TEST CORRECT
GENETIC :
TESTING RESULTS DIAGNOSIS

Retesting
No

O Q /

5 i ONLINE
diogrosis é RESEARCH of
DIAGNOSIS,

cg::g&fm Treatments and
{ avaulable resovices

0

NO DIAGNOSIS or
SUSPECTED DIAGNOSIS

SUPPORT

from the
Rare Disease Community

1) Mayo Foundation for Medical Education and Research. (2019). Rare, undiagnosed diseases are relatively common. Mayo Cliic.

2) Global Commission to End the Diagnostic Ocyssey for Chilcien with a Rare Disease. (2021).https://www. globalrarediseasecommission.com/Aboutus. skgtch e f fed: /
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support?

Retrieved from National Organization for Rare Diseases (NORD): https://rarediseases.org/new-patient-journey-infographic-gives-a-glimpse-into-the-diagnostic-odyssey/
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Translational Science Aim #1

Leverage existing Research Information
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Hier DB, Yelugam R, Carrithers MD, Wunsch DC 3rd. The visualization of Orphadata neurology phenotypes. Front Digit Health. 2023 Jan 27;5:1064936. doi:

10.3389/fdgth.2023.1064936. PMID: 36778102; PMCID: PMC9911440.
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Prenatal
Before Birth

.to reach Patients
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Newborn Infant Child Adolescent Adult Older Adult
Birth-4 weeks 1-23 months 2-11 years 12-18 years 19-65 years 65+ years

Symptoms may start to appear as a Newborn and as an Infant.

Neurologist

Neurologists are trained to diagnose, treat, and
manage diseases that affect the nervous system.
The nervous system controls the body's functions
and is made up of the brain, spinal cord, and
nerves. Neurologists commonly treat patients with
thinking and memory issues, seizures, movement
disorders, and muscular dystrophies. Neurologists
often order tests that measure electrical activity or
tests that provide images of the inside of the brain

or spine.
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Translational Science Aim #2

Leverage existing Research Information
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.to reach Patients
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Prenatal
Before Birth

Neurologist
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Newborn Infant Child Adolescent Adult Older Adult
Birth-4 weeks  1-23 months 211 years 12-18 years 19-65 years 65+ years

Symptoms may start to appear as a Newborn and as an Infant.

or spine.

Neurologists are trained to diagnose, treat, and
manage diseases that affect the nervous system.
The nervous system controls the body's functions
and is made up of the brain, spinal cord, and
nerves. Neurologists commonly treat patients with
thinking and memory issues, seizures, movement
disorders, and muscular dystrophies. Neurologists
often order tests that measure electrical activity or
tests that provide images of the inside of the brain

Can we apply scalable practices to information science
.to advance our understanding for all Rare Diseases?
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Health Literacy: Fit to patient/caregivers’ perspectives & needs

| Building a Medical Team

Getting a Diagnosis

Building a medical team can help speed diagnosis and improve medical care. The primary care provider (PCF) is
usually the center of the team. The involvernent of other specialists depends on the type of symptoms or the need
for special evaluations or treatments. The need for different specialists may change over time. Members of the
medical team for this disease may include:

Work with a Doctor Prepare for Doctor Visit Follow Up

(Mecl\cal History and Physical Exam ) Genetic Testing

A doctor may use a genetic test to help diagnose this disease.

Genetic Tes
What is a genetic test?

A genetic test looks for changes in a person's DNA that are known to cause
) a disease or medical problem. There are different types of genetic tests and

Primary care provider (PCP) -+

different reasons that a genetic test may be ordered. In many cases, genetic
tests are used to confirm or rule out a diagnosis.

Geneticist (Chmcal Procedures

) L . o (Lal)oratory Tests ) What do | need to know about getting a genetic test?
A medical geneticist is a doctor who has specialized training in The steps to get a genetic test may vary slightly, but may include:
iagnasing, treating, managing, and counseling individuals with, or at
; o o . = Imaging Studies ) Talking to a Doctor
ISE'EI.SE'.: ”aJS_Ed :_)"l e genet c Change' -'|'”IE'-\_\" also e“laluat? and C Genetic tests may be ordered by a primary care provider, a geneticist, or
als with birth defects, metabolic diseases, and diseases other specialist. Talking to a primary care provider about testing options,

ion of genetic and environmental factors. and pessibly seeing a specialist, is an important first step.

. AC MG Understanding laformed Consent

e e o el ACMGZ  SUBMIT GLINIC CONTACT Informed consent for a genetic test involves learning the details, risks, and
imitations of the test Important information about the test includes the

renne #hot arn hnina tactad Hho e of comnla nandad Hhe aeeener of the

caused by th

Find a Genetic Clinic

ACMG's "Find a Genetics Clinic” allow individuals to search for genetics clinics across the United States. The directory contains the locations of genetics clinics that have requested to

be listed.
State v

Psychiatrist

Q =CLINICLOCATIONS 8¢ = GLINICS WITH NO PHYSICAL LOCATIONS

Norwesten

[ show clinics with no physical locations o Pastages e 1285 clinic(s) found. Showing 1 to 20
7 K i La
e & wr
A Qo Ambherst Center
QOphthalmologist U Canada B Roswell Park
. Clinic Type: Outreach Clinic
fing Sea - %
o & 2 @ hitps//www.roswellpark org/become-

patient/locations/amherst-center

08 100 College Parkway
williamsville, NY 14221

Neurologist DETALLS
Al Cancer Center
pronh 91 community Medical Center - RWJ Barnabas
i Dosan Health
National Center Q - Giinic Type: Outreach Giinic
for Advancing e + Q@ hiips:/rwww.rwjbh org/communtty-
Translational Sciences - S . medical-center /treatment-care/genetic-
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User Experience (UX): Tailor delivery of information to our audience

g % 28— 08

Prenatal Newborn Infant Child Adolescent Adult Older Adult
Before Birth Birth-4 weeks 1-23 months 2-11 years 12-18 years 19-65 years 65+ years

The common ages for symptoms to begin in this disease are shown above by the colored icon(s).

Launched a new GARD website not as a final product,
but as a starting point to establish a dialogue with users
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g G ARD :;;:::aﬁ;': lif:;,'{j,’"“‘"““"‘ Browse by Disease About GARD Contact Us Q
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Home | Browse by Disease

Browse by Disease
- Browse the GARD list of rare diseases to find topics of interest. This list includes the main name for each
p a I e n S a n disease as well as the altemate names for the disease. Inclusion on this list does not serve as official
. recogmition by the NIH that a disease is rare.

searching for

a Rare |
Disease? a )

Showing 1-10 of 3215

Body Location/Systems

10g22.3q23 microdeletion syndrome

Other names: Del(10)(g22 3q23.3); Deleticn 10g22.3q23.3; Monosemy 1092239233

Blood, Heart and Circulation
Bones, Joints and Muscles
Digestive System
Ear, Nose and Throat

Endocrine System 11-beta-hydroxylase deficiency

Eyes and Vision Other names: Adrenal hyperplasia 4; Adrenal hyperplasia hypertensive form; Adrenal hyperplasia IV
adrenal hyperplasia dusta 11-beta-hydroxylase deficiency; CYP11B1 deficiency; P450c1 1b1 deficiency

CAH dus to 11-beta-hydrovylase deficiency; Congenital

Steroid 11-beta-hydroxylzse deficiency
Immune System

Kidneys and Urinary System

5 .
Lungs and Breathing
Mouth and Teeth

Skin, Hair and Nails

National Center
for Advancing
Translational Sciences

12q14 microdeletion syndrome

Other names: Del{12){g14); Deletion 12914; Monosomy 12q14; Osteopoikilosis-short stature-intellectual diszhility

Female Reproductive System

=

rome
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IMale Reproductive System




NCATS Resources for Rare Disease Patients,

Caregiver, and Patient Advocates

Genetic and Rare Diseases
Information Center

GAR

Who: Patients/Caregivers/Public
What: Public Health Information

7Y Contact Center

1 - Individualized Support

(Q) Health Information Website

4 - General Information about
Rare Diseases and finding support

Website Live & In-Development
- Focuses on providing access to
information for patients/caregivers
and to develop via user experience

RareDiseases.info.nih.gov

TOO I kit For Patient-Focused
Therapy Development

Who: Patient Groups

What: Research & Development

* Educational Website
- Educational information,
resources, and best practices for
collaborating with researchers,
industry, and regulators on Therapy
Development

Toolkit.ncats.nih.gov

Rare Diseases
Registry Program

RaDa

Who: Patient Groups & Scientists
What: Patient Registries

Educational Website

- Stepwise educational
information, resources, and best
practices for starting a Registry and
best practices around registry data
governance and stewardship

Regqistries.ncats.nih.gov

K
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https://rarediseases.info.nih.gov/
https://toolkit.ncats.nih.gov/
https://registries.ncats.nih.gov/

As journalists, you will give voice to the stories of
rare diseases patients & their families



https://www.flickr.com/photos/64860478@N05
https://ncats.nih.gov/news-events/events/rdd

Thank You!

Learn More Today

About Rare Diseases at rarediseases.info.nih.gov

Visit us at ncats.nih.qov

Work with us ncats.nih.gov/workwithus

My Contact Information: eric.sid@nih.qov

Follow Us:

3y @ncats_nih_gov in NIH-NCATS

f @ncats.nih.gov © NCATSMedia

@ncats.nih.gov Ff #NCATS
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