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Data mining for rare diseases
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An example of real big data

30 petabytes every year

llumina  NETFLIX

PETABYTES | PETABYTES
| Total

Every 18 months
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Interoperability is a myth e X

The Death of Interoperability: Is it Time for

'? :
One Record: Connecting Health
MARCH 25,2015 BY LEONARD KISH 0 COMMENTS and Care for the Nat|0n

We've invested $ billions upon $ billions in interoperability. It’s past time to ask, “Is it a lost cause?” A Shared Nationwide
Interoperability Roadmap

Incentives insufficient to fix market dynamics?
FINAL Version 1.0

Don’t worry folks, . The problem has gotten so bad or become so old that we

finally had congressional hearings last week on health record interoperabilitv. There was predictable

scolding and sound bites, and much of the testimony w

ago, or more ago, because the problem is exactly the sa
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Young male patient in their mid-twanfiss referrad by his family physician wha is cancamad
about this ECG oblained after he presented ining of palpitations, the patient has no

chest pain or shortness of breath, he has no cardiac history and is well otherwise. Is a single

Michelle198314 _ R A i Fabriciogomes22
et Bt anterior 3T segment sbnormality of any significance and is any follow-up needed? Emergency Medicine Resident
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the lab test,
reinvented.

We believe the future of health care lies in greater
access for the individual. So we built a better lab
experience with access in mind, making it easier than
ever for you to engage with your health early and at the

'mit matters most.
4. 1‘-

Subscribe Now | Signin 8

SPECIAL DFFER: JOIN NOW

THE WALL STREET JOURNAL.
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Theranos Dealt Sharp Blow as Elizabeth Holmes I's Banned From
Operating Labs

Company also remains subject of criminal probe into whether it misled investors
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Now - Without
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for Free
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Your DNA can tell you a lot about yc

Welcome

(ln

HOME MY RESULTS FAMILY & FRIENDS RESEARCH & COMMUNITY

h Jessia v Bd 6 Q
23andMe

BROWSE RAW DATA DOWNLOAD  HELP

HI . This is an advanced view of all the uninterpreted SNP data from your chip. The data from 23andMe's Browse Data feature is for
research and informational use only. This data has undergone chip-wide quality review, and a subset of SNP¥ave been individually
validated for accuracy. However, the majority of SNPs have not undergone this rigorous individual validation, and any SNP result

obtained from this raw data should be independently verified.

Most of the DMNA inside each of your body's cells is divided into pieces called chromosomes. The remaining DNA is found in tiny loops
inside your cells' mitochondria. Click below on any chromosome or the mitochondrial loop to see the genes and SNPs it contains. Learn

to you R
more about how to use this feature.

i llllii'-]

Note: The chromosome display is the same for all customers, regardless of sex. Females will see "no call" results for SNPs on their Y
chromosome.

$99

O

Experience your ancestry in 8 new

Ancestry
Service

way! Get a breakdown of your global
ancestry by percentages, connect
with DNA relatives and more,

Jump to a gene: Go | a SNP:

$199

Health +
Ancestry Service

4!
191M Bases
1443 Genes

5 i
180M Bases
1629 Genes

6 4
171M Bases
2041 Genes

249M Bases 9§
3492 Genes

2 ),
243M Bases
2359 Genes

3 ’
198M Bases
1917 Genes

Get an even more comprehensive
understanding of your genetics,

70

Receive 654+ online reports on your

0 Q0 100

110 120

ancestry, traits and health - and more.
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Interpretome e
aoo

Start Lookup Explore Clinical Ancestry #bog13 binge

Explore your genome
+ Load your genome file (upper-right comer) and choose some of the analyses above. Currently, only raw data files from 23andme and L
= Sample genotype files (and a description of the individuals) can be found here.
- A detalled description of the website design and some of the modules can be found In our PSB paper as well as in blog posts here and here.

g \ PP PP

Interpretome is intended for educational and research purposes only.

No information should be considered diagnostic and as with any genetic testing service, the interpretation is not requiated by the FDA, We assume no responsibility for any injury or damage to persons or property arising out of
of related to any use of interpretome annotations or for any ermors or emissions: consult your physician with any medical concemns. We retain copyright 1o the materials herein. By using this website, you agree that you accept
these terms and are aware of the risks and of genome P on. For more information, please read the full Terms and Conditions.

How are my data kept private?
Your genome will not be sent to any server, It remains on your computer. This website will make requests to a database that only contain "rsid” (without genotypes) and "population” (self-reported in the top-right) information. At

no point will any genolypes be sent across the wires (all computation will be done in the browser). Some exercises may have an oplion to submit personal information, including genotypes or results of analyses, which will be
anonymously stored on a secure server,




I il Dravet support group Q _

. 14 de septiembre - Sttty Cciados Unidos

I thought it worthwhile to share a personal reflection | had at et
appointment today: When we thought about enrolling him in Zogenix's
fenfluramine trial, we were nervous about the length of time we'd be "out of
control” of his medication (4 weeks of no med changes before screening,
then 6 weeks of baseline, and then 14 weeks of treatment with placebo, low
dose, or high dose, not knowing which group he was in). That seemed like
such a long time and we worried about what could happen to him. | was also
somewhat skeptical of a pharmaceutical company being in control of the
medication, something I've handled for the past 10 years. But he is
significantly past the half way point, and in 8 short weeks we'll finish the blind
part of the trial and will be able to start him on open-label fenfluramineg,
which we've been waiting to do for over 3 years. It is amazing how quickly it
has flown by. | can't say how he's doing because | don't want to compromise
the trial, but if anyone is on the fence about whether or not to start, think of
the potential payoff (getting access to a med not otherwise available) for a
relatively short time commitment in the grand scheme of things. (I speak only
about our personal experience - not everyone will feel the same, of coursel)

00 etBsg bl srtBdiofrgwliy | 52 personas mis 23 comentarios

Me gusta W Comentar
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Scientific advice and protocol assistance

EUROPEAN MEDICINES AGENCY -
SCIENCE MEDICINES HEALTH Text size: 'x//a//A| [Site-wide search [ o |

Search document library g

Follow us: £ Y Youl[[D

Home Find medicine BUOTLTUEGNEIGM Veterinary regulatory Committees News & events Partners & networks About us

P Home » Committees P Working parties and other groups » CHMP P Scientific Advice Working Party

CHMP
—_— Scientific Advice Working Party (4 Email () Print @ Help @ Share
CVMP The Scientific Advice WDr!tinq Party (SAWP) is a standin? working party with the Related information
sole remit of providing scientific advice and protocol assistance. It was established » Sclentific advi d I
coMmp by the Committee for Medicinal Products for Human Use (CHMP). cu.entl i advice and protoco
assistance
HMPC The SAWP is a multidisciplinary group, which comprises a chairperson, 28 members including
three members of the Committee for Orphan Medicinal Products (COMP), one member of the
CAT Paediatric Committee (PDCO) and one member of the Committee for Advanced Therapies
(CAT).
PDCO

In the nomination process of the working party's members, a fair representation of the

Working parties and following areas of expertise is ensured:
other grou L.
ki » non-clinical safety;

¥ CHMP » pharmacokinetics;




Dravet Syndrome Drugs
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Survey onkeg

Data from 274 patients in just one week




Contents lists available at SciencaDiract

Eppilepsy
BehEvior

Epilepsy & Behavior

journal homepage: www .alsavier.com/flocate/yebah

The European patient with Dravet syndrome: Results from a @cwum
parent-reported survey on antiepileptic drug use in the European
population with Dravet syndrome

Luis Miguel Aras, Julidn Isla, Ana Mingorance-Le Meur *
Dinaver Symdrome Fowndofan Spain, Madnd, Spain

ARTICLE INFO ABSTRACT

Article history: Dravet syndrame is a rare form ol epilepsy largely refractory to airrent antiepikeptc medications. The only pre-
Received 16 October 2014 oedents of randomized placebo-contmlled trials in Dravet syndmome are the two small trials that led to the
Revised 26 November 2014 approval of stiripentol. With the arrival of new clinical triaks for Dravet syndrome, we sought to determine the
EE: :ﬁ:ﬁ <0 characterstics of the patent popubtion with Dravet syndrome in Europe today, which has possibly evobeed sub-

sequent to the approval of stiripentaol and the ability to diagnose mider dinical cases via genetc testing. From
May to June 2014, we conducted an online parent-reported survey to collect information about the demo-

ffrf::::r-ndmnu graphics, disease-specific dinical chamcteristics, as well as current and past use of antepileptic medicatons by
Chil dhood e pilepsy European patients with Dravet syndrome. We present data from 274 patients with Dravet syndmome from 15
Antiepileptic drug European countries, Most patients were between 4 and 8 years of age, and 90% had known mutatons in
Orphan dreg SCMNIA Their epilepsy was charace nzed by multiple serune types, although only 45% had mome than 4 tonic-
Stiripe nitol donic seizures per month on average. The maost commeon drug combination was valproate, dobazam, and

Climical trials
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Why PROMSs?

» They are the reflection of patient-centeredness in clinical research;

» Patient Reported Outcomes are measurements based on data provided by patients
regarding their health condition without amendment or interpretation of the patient’s
response by a clinician or anyone else,

» Such as the other types of Patient Relevant Outcome Measures, they have to be
convincing to satisfy the requirements of both regulators and HTA during the
assessment of a product.

However, appropriate and validated outcome measures of disease activity, or disease
progression, still do not exist for the vast majority of rare diseases, even diseases for
which medicines are already approved, or for which therapies are under
development.
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Menu

(A Dashboard

Seizures and drugs

D/ Basic Data
= Clinic History

B Phenotype ¥ 1ot

< o 0o

14 100

M calendar
12 99
% Genotype 10 08
o
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B Documents g TG
6 96

.l Scales
95
D Benchmark ' i i 94
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Jwacean
beta

@ &

Menu

{2 Dashboard Add seizure

previous year 4 Se ptember 2016 » next year

IZ Basic Data

Sun Mon Tue Wed Thu Fri Sat
= Clinic History 1 2 3
Seizures Atypical Absence
Drugs clonic 12:20p Complex 4:30p Complex
Focal 35% Focal 35%
g ]
Hospitalizations Complex Focal
11 12 13 14 15 16 17
Reports Infantile Spasms
] 18 19 20 21 22 23 24
Focal18%
B calendar Myoclonic Cluster 8]
25 26 27 28 29 30
. Secondarily Generalized
' Genotype
Simple Focal
Documents
Scales 3 seizures in September 2016
Benchmark -




Jwacean

beta

Menu
Phenotype
{2 Dashboard
7 .
[4 Basic Data @ Checkboxs Y Manual input
= Clinic History
List of symptoms @
B Phenotype
M calendar HP:0001250: Seizures HP:0002069 : Generalized tonic-clonic seizures HP:0002133: Status epilepticus HP:0002353 : EEG abnormality
HP:0002373: Febrile seizures HP:0002384 : Focal seizures with impairment of consciousness or awareness HP:0006813 : Hemiclonic seizures
w Genotype HP:0007270: Atypical absence seizures HP:0010818 : Generalized tonic seizures HP:0010841 : Multifocal epileptiform discharges

HP:0010845: EEG with generalized slow activity HP:0010848 : EEG with spike-wave complexes (2.5-3.5 Hz) HP:0011185: EEG with focal epileptiform discharges
B Documents HP:0011188: Focal EEG discharges with secondary generalization HP:0012001 : EEG with generalized polyspikes HP:0001249 : Intellectual disability
HP:0001251 : Ataxia HP:0001252 : Muscular hypotonia HP:0001270 : Motor delay HP:0001324 : Muscle weakness
all - Scales HP:0002167 : Neurological speech impairment HP:0002357 : Dysphasia HP:0002381: Aphasia HP:0002459 : Dysautonomia
@ benchmark HP:0005968 : Temperature instability HP:0007328 : Impaired pain sensation HP:0010829 : Impaired temperature sensation
HP:0000750: Delayed speech and language development HP:0000759 : Abnormality of the peripheral nervous system HP:0000708 : Behavioral abnormality
HP:0000717 : Autism HP:0000733 : Stereotypic behavior HP:0000736 : Short attention span HP:0000752 : Hyperactivity

HP:0100543 : Cognitive impairment

Save phenotype
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Dashboard Variants Report

Details Quality Control
) . Ti/Tv Genomic v

Name Sergio Isla Miranda t
Analysis annotation _

] . n .. Coverage Report
Genome Build hgld
Format vef
Gender Male (confirmed)

mcesty  European oo
View Coverage —

L} 26 RE

Ti/Tv Exonic v Learn More

Median Coverage v

[} 2 200

% SNP with OUAL >=40

Genotype English v

Dashboard Variants Report

Variants  Genes

Chromosome Start Coordinate Gene Functional Consequence Protein Change Grantham Score
35,892 12,763
v 2 877831 SCN1A missense p.Argl0lTrp 160

Exome 1 881627 NOC2L silent p.L615L 0
2800 %826 1 883899 NOC2L missense p.N510H 68

1 888639 NOC2L missense p.E306E 0

1 888659 NOC2L missense p.1300V 29

1 897325 KLHL17 silent p.A203A 0

1 909419 PLEKHN1  silent p.D547D 0
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; 2 fcetazolamide
Zonisamide

CBO
Vigabatrin

Clobazam

Clonazepam
Ethosuximide
Valproic acid Lacosamide

Lamatrigine

Levetiracetam

(carbazepine
Phenobarbital
Primidone
Topiramate

Tiagabine Stiripentol
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Potential uses

» Electronic patient record system for clinical trials
» Compasionate use data capture

» Post-marketing studies. Capture real world evidences

Data privacy

» [SO 27001, HIPAA, FedRAMR SOC 1 and SOC 2
» Australia IRAP , UK G-Cloud, Singapore MTCS

» EU Standard Contractual Clauses / EU's Article 29 Working Party for contractual
commitments




Working on a federated mode
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Thank you

julian.isla@dravetfoundation.eu

¥ @julianig
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