Rare Diseases:
From Gene to Society
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Diagnosis First

Cornelia de Lange Syndrome 1: 10.000 - 1: 30.000
Severe developmental delay with characteristic features

1981 : :
I8 NIPBL, encoding a homolog of fungal Scc2-type sister
Chromosome chromatid cohesion proteins and fly Nipped-B, is mutated

Abnormality in Cornelia de Lange syndrome
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Cornelia de Lange syndrome (CdLS) is a multiple The multisystem nature of the CdLS phenotype suggests that it &
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Patien‘s With ‘he Brachmann,de Lange reduction defects"?. We indentified and characterized a new

gene, NIPBL, that is mutated in individuals with CdLS and
syndrome determined its structure and the structures of mouse, rat and

zebrafish homologs. We named its protein product delangin.
Vertebrate delangins have substantial homology to orthologs
in flies, worms, plants and fungi, including Scc2-type sister
chromatid cohesion proteins, and D. melanogaster Nipped-
B. We propose that perturbed delangin function may
inappropriately activate DLX genes, thereby contributing to
the proximodistal limb patterning defects in CdLS. Genome
analyses typically identify individual delangin or Nipped-B-
like orthologs in diploid animal and plant genomes. The
evolution of an ancestral sister chromatid cohesion protein
to acquire an additional role in developmental gene
regulation suggests that there are parallels between CdLS
and Roberts syndrome.
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UNDIAGNOSED
Abandoned
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Georgia's disabled 'locked in a box' Top Stc
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Georgia has become one of
the first ex-Soviet republics
to abolish state orphanages
in favour of foster care.

But disabled children
continue to be marginalised
and face the prospect of life-
long isolation from society.

www.bbc.com/news/world-europe-25575094
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Sickle cell disease

1.1% of couples worldwide are at risk for having children with a haemoglobin disorder

WHO: Africa majority of children with the most severe form of the disease die before the age of
5, usually from an infection or severe blood loss

WHO, 7 December 2010

Fact sheet N°172

World Health Organization

* A collaborative management approach at primary health care level with patients,
their families and other health care actors is a must to effectively prevent many
major contributors to the burden of disease.

Essential elements for action

» Support a paradigm shift towards integrated, preventive health care

A\

Promote financing systems and policies that support prevention in health care

A\

Equip patients with needed information, motivation, and skills in prevention and
self-management

» Make prevention an element of every health care interaction
Sri Lanka, Kandy 21-09-2018



Rare Diseases Global Action

EURORDIS, Vienna, May 2018 ;:‘.u-

0 -
i ) a ¢ '

* RD as a Collective Health and Social issue _ _
] uropean Conference on Rare Diseases & Orphan Products

 RD Universal Health Coverage

* Access to Diagnostics

* Access to Medicines / fair pricing

* |nclusion in the Non- Communicable Disease agenda

* RD in the Sustainable Development Goals

SUSTAlNABLE S, A
%/ DEVELOPMENT s
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Bruck Syndrome 1: 1.000.000 world wide; bone fractures, limited movement, high incidence
Samoa Islands
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Brugada syndrome 5-50 : 10.000; higher in south east Asia, recognizable through ECG
abnormality
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Dyskeraotosis congenita X-linked recessive (OMIM 305000),
autosomal dominant (OMIM 127550), and autosomal recessive (OMIM 224230)

Rare Diseases Forum

 Well trained and
* Families have their own data and are co-managing
 Little access to diagnostic tests

e Little access to internet

* No facilities for electronic data collections

With limited resources :
accurate diagnosis !

Sri Lanka, Kandy 21-09-2018



Epidermolysis Bullosa Simplex 1:35,000 to 125,000
Rare Diseases Paediatric Global Action

What can paediatricians do to improve health and
wellbeing of children with a rare and disabling
condition and their families?

RECOGNIZE
e strengthen primary paediatric care
with sufficient knowledge

e advocate for access to proper diagnostics and
treatment

e collect and share data
* support families

Sri Lanka, Kandy 21-09-2018



Turner syndrome : 50 per 100,000 liveborn females;
coarctation of the aorta and bicuspid aortic valve reduce life expectancy

Primary Health Care can meet 80-90% of an
individual’s needs over the course of their life
http://www.who.int/primary-health/en
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Quality health services,
build trust in patients and
encourage individuals to
engage in their health and
0 - the health of their

families. We cannot have
Health For All without
uality care.
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‘ Complex chromosome rearrangement ; developmental delay, behavioral problems, ‘autism’ ‘

Rare Diseases Paediatric Global Action

What can paediatricians do to improve
health and wellbeing of children with a

rare and disabling condition and their
families?

* strengthen primary paediatric care
with sufficient knowledge

e collect and share data
¢ Su ppo rt families Sri Lanka, Kandy 21-09-2018



Fanconi anemia: 1:160.000; skin pigmentation, growth retardation, bone marrow failure

Next Generation Sequencing
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llumina

Hematological
disorders using
targeted panel
sequencing

s
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Welcome to NGS

The massively parallel
sequencing technology
known as next-generation
sequencing (NGS) has
revolutionised the biological
sciences. With its ultra-high
throughput, scalability, and
speed, NGS enables
researchers to perform a
wide variety of applications
and study biological systems
at a level never before
possible.

https://www.illumina.com/science/technolog
y/next-generation-sequencing.html
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Fabry 1 : 40 - 60,000 males Fabrazyme X linked , pain skin pigmentations,
Heart disease, stroke

Orphan Drugs: European Academy of Paediatrics
position statement on the Paediatric Regulations and
Rare diseases pecember 2017

Rare diseases should not be overlooked in discussing how to improve
impact of Paediatric Regulation
Developers of medicines for rare paediatric diseases need to comply

with both the Orphan and Paediatric Regulations. Decisions of the
Orphan and Paediatric Committees should be aligned.

To improve the availability of high quality medicines for use in children,
transparency on development costs and agreement on maximum price, is

warranted.
The price should match a considerable and measurable clinical benefit.



Retinoblastoma, 3.4 to 42.6 cases per million live births
eye tumor, screening in recognizable signs

Rare Diseases Paediatric Global Action

What can paediatricians do to improve health and wellbeing
of children with a rare and disabling condition and their
families?

e Strengthen primary pediatric care with sufficient
knowledge

e Advocate for access to proper diagnostics and treatments

e Support families

Sri Lanka, Kandy 21-09-2018



Shwachman Diamond Syndrome 1:70.000, pancreatic insufficiency, neutropaenia , skeletal
dysplasia, developmental delay

Stichting Shwachman syndroom Support Holland
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Rér_éC—alre.World

thalassemia
Find and share knowledge about
Rare diseases all over the world
ATC fractures or vertebral deformities. Thalassemia major or Beta Thalassemia ...

s L01XX05 Hydroxycarbamide
(Hydroxyurea) (1)

» VO3ACO1 Deferoxamine (1)

» VO3ACO02 Deferipron (1)

» VO3ACO3 Deferasirox (1)

ICD

» D57 Sickle-cell disorders (1)

ICPC Reference

« B78.01 Thalassemia (1)
« B87 Splenomegaly (1)

LOINC

s 718-7 Hemoglobin in blood (1)

= 20567-4 Ferritin in Serum or
Plasma (1)

» 46740-T Hemoglobin disorders
newborn screen interpretation (1)

» 53857-9 Hemoglobin F (1)

OMIM

Rare Condition
Thalassemia major or Beta

Large spleen

Feature

... costal margin. A large spleen is a feature of for example Thalassemia Infections Nieman Pick disease Gaucher disease
Splenomegaly Splenomegaly in thalassemia Thalassemia major or Beta Thalassemia ...

Rare Condition
Thalassemia major or Beta
Symptom

Splenomegaly in thalassem
Abnormality
Splenomegaly

Carrier screenin

Symptom

... Camrier screening thalassemia Related family members with elevated HbAZ In carrier screening for the classical beta-thalassemia
trait, the hallmark is the presence ofan ... 2 (a2 d 2 ). Another way of identifying people with thalassemia major is neonatal screening.

Neonatal screening ...
Rare Condition
Thalassemia major or Bg?i
Disease
Hemoglobinopathies

Thalassemia

Thalassemia

ia

g thalassemia

P3ARS" Randy 21-09-2018

Thalassemia, 3500 patients
have been identified in Sri Lanka.




Patient Informatiom Primary Care Diagnosis Social Services
Collaborative care

Guideline SDS
(Orphanetcode;
SNOMED, ATC e.a.)
Diagnosis ICD - 10
Hurler syndrome
New Diagnostics PKU, Duchenne MD, FOP  Orphanetcode
LOINC Shwachman Diamond Syndrome OMIM
ICPC SNOMED -CT

Sign primary care Guideline

Heelstick screening Collaborative Health

Hearing screening Care

Growth; Development
ATC
ISO 3166-1 GS1
New Therapeutics
ICF(-CY) ’
HL7 . 1ISO9999
Data collection
Data collection with Guideline
systematically organised Social services and
computer processable rehabilitation

collection medial terms
Sri Lanka, Kandy 21-09-2018



Fibrodyspalsia Ossificans Progressiva 1:2.000.000
No intramuscular vaccinations > muscle becomes bone

Rare Diseases Paediatric Global Action

m

What can paediatricians do to improve health and
wellbeing of children with a rare and disabling condition
and their families?

* strengthen primary paediatric care with sufficient
knowledge

e advocate for access to proper diagnostics and
treatments

e collect and share data
* support families



Anal atresia 1:5000, after operation parents daily wash the bowel, child will

not easily be toilet trained if at all

Rare diseases seriously impact everyday life
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reduced or stopped
professional activity due to
their or their family
member's rare disease.

2/ 3 of carers

spend more than 2 hours a
day on disease-related tasks.

* Rare Barometer Voices sample compared to International Socal Survey Programme, 2091

, Rare Barometer Voices is a EURORDIS-Rare Diseases Europe online
’  J survey initiative. It brings together over 6,000 patients, carers and

E family members to make the voice of the rare disease community
m" stronger. Results are shared with policy decision makers to bring
Rare about r_hangE for penple Iwmg with a rare disease.
Barometer ...

www._eurordis.org/content/oontribube-rare- harnmat&r—prug'ram

8 x 1 0 patients
n &carers
have difficulties completing

daily tasks (household

chores, preparing meals,
shopping etc.)

3 times
more people

living with a rare disease and
carers report being unhappy
and depressed than the general
population®

3 071 Thesurw:'was conducted in
S By

to I' SU
countries

For mare information visit
eurordis.org/voices or email
rare.barometer@eurordis.org

Voices & Thank you tn alt Rare Bnrumeter
= « Voices participants and partners!
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Down Syndrome 1:1000

. . . !
International Guidelines I LRIRI T
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@EU Health s
25 April 2018

* EU Health
What EU citi ct * C(Citizens' expectations
: B L on digital health:
access to their own
90% @ data, privacy &

agree  To access their own health data

security and the abilit
Y  (requiring interoperable and quality health data) Y Y

to give feedback on
200/0 treatment.

| | Data in the EU:
Commission steps up

809% efforts to increase
agree To provide feedback on quality availability and boost
. of treatments ) health care data

Sri Lanka, Kandy 21-09-2018 sha ring



Familial Hypercholesterolaemial:250, diet and medicine will prolong
life expectancy, patient organisation developped and app
https://fheurope.org/about-fh/familial-hypercholesterolaemia/

@WHO Europe 30 August 20125
Q: What is health Ilteracy?

communities. #HealthForAll
& Tweet vertale

(@) \(I)Vorld Hetalth
vrganization
What IS hea h EEGIONAL OFFCE FOR Europe
literacy ?7
The ability 8
Awars Dambulla
to gain access to, N e s e,
understand

and use information

to promote and maintain good
health

Srilkanka,’Kandy 21-09-2018
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This means that decisions about your care are

tailored to your needs and preferences and you
are treated with respect and compassion. HEALTH FOR
Sy Tmeiae
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