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Motivation

Health-e-Child is about severe, complex paediatric diseases

due to low incidence only few experts can rely on personal experience
for diagnosis and treatment

textbook diagnosis may not reflect latest medical knowledge
cause and/or progression of the disease are little understood
treatment is severe and complex too

incentives to invest in paediatric research are low

Clinical demand for integration and exploitation of heterogeneous
biomedical information

vertical dimension — multiple traditional and emerging data sources
horizontal dimension — multiple sites

Need for generic and scalable solutions

offer decision support in diagnosis, therapy and follow-up
provide complex integrated disease models

ubiquitous access to knowledge repositories in clinical routine
connect stakeholders in clinical research

Health-e-Child Dr. Jorg Freund, 22nd September 2008, Istanbul
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e 5 Year
% Survival
Years Ago “Disease of the Blood” ~ 0%

) _ _ Leukemia or Lymphoma I

Indolent Lymphoma I

Agaressive Lymphoma

~38 Leukemia types identified: ~51 Lymphomas identified:

Acute myeloid leukemia (~-12 types) Mzture B-cell lymphomas (-14 types)
Acute lymphoblastiic leukemia (2 types) Mature T-cell lymphomas (15 lypes)
Acute promyelocytic leukemia (2 types) Plasma cell neoplasm (3 types)

cute monocytic leukemia (2 types) Immature (precursor) lymphomas (2 types)

= UL =1V e 1= VDES ORI TN d WVDes

70%

Ries | AG, Fisner MP Knsary Cil | Hankey BF, Miller BA, Clrgg |, Mariottn A, Feuer F.|, Fdwards BK (eds) SFFR Cancer Stafistics Review, 19752002 Nafional Cancer
Institute Rethesda MDD, hilp-iiseer cancer gov/csr/ 19752002/, hasad on Nov 2004 SFFR data submission, posted o
the SFFR weh site 2005.

5 Health-e-Child Dr. Jorg Freund, 22nd September 2008, Istanbul
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T Health-e-Child
Europe-wide Information Platform for Pediatrics

g ]

» Three peadiatric hospitals
= Gaslini, Genoa, Italy Ll
= GOSH, London, UK o e
= Necker, Paris, France
» OPBG, Rome, Italy

» Strong interdisciplinary team across
= Countries and languages
= Technical and clinical fields

» Research on three peadiatric disease
areas:

= Arthritis
= Cardiac Disorders
= Brain Tumours

‘‘‘‘‘‘

6 Health-e-Child Dr. Jorg Freund, 22nd September 2008, Istanbul
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Improve current classification of JIA subtypes

* Identify homogeneous groups of clinical features

* Find early predictors of poor outcome

e |dentify sensitive markers of joint damage progression
Develop MRI and US paediatric scoring system

e Joint space width varies with age — studies performed
on adult are not applicable on children.

Robust Information Fusion

e Pattern discovery in multimodal data, correlation
between genomic, clinical and image data

Clinical Data
Lab Data, Familial Data
Imaging Data

Rely on the collaboration with PRINTO: Wrist & Hip X-Rays Wrist Hip
. . Ultrasound, wrist
Pediatric Rheumatology Ultrasound. hip
q c . . MRI, wrist
INternational Trials Organization MRL. hip
Biological Samples
163 patients enrolled (Target — 300) Blood

Synovial and Serum Levels
7 Health-e-Child Genetic Data -, Jorg Freund, 22nd September 2008, Istanbul
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patients

Research Focus in Cardiology

Concentrating on Right Ventricular Overload
and Cardiomyopathies

Computational electromechanical models of
the heart

RVO monitoring and decision support based
on similar cases — similarity search on
complex, multimodal data

Decision Support based on semi-automatic
feature extraction from cardiac MR

Health-e-Child CaseReasoner

g 2 Z
b 4 n
|7 I N
genefic = i i c.ffm_ca.'l
similarity i e il simitaity
r i £ A ' Y
a M el M 3
fé. Al ] b e i o E ;\
8 | e foi e i B
et a a2 a i
AT i L; I;:. e 2N
e e T e N T
patients pabtient  genes cfinical patients
labels and imaging
features

Visualizing integrated biomedical data for
patient cohorts using treemaps and
neighborhood graphs

Long Axis Short Axis

i
1
I
I
]
H
i
I
I

Clinical Data
History
Physical Examination
Exercise Testing
ECG
Imaging Data
Echeo 203D
MRI
Genetic DataDNA sequencing, Chremosomal Analysis
Karyotyping
CGH
FISH
Sequencing of 3 candidate genes

257(RVO)+39(CMP) patients enrolled (Target — 300)

Health-e-Child

Dr. Jérg Freund, 22nd September 2008, Istanbul
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£ = Research Focus in Neuro-oncology:

Glioma growth model:
 |nterpolating growth between two time instances
e Using proliferation and diffusion of tumor cells
* Including high speed of tumor invasion in white vs. grey matter

Knowledge Discovery, Finding Prognostic Markers:

e Classification of low vs. high grade
e Sub-typing of pilocytic astrocytomas (e.g. regarding tumour site, age)

e Regression analysis of factors (clinical, imaging, genetics) that affect treatment
outcome

e Prediction of prognosis (survival rate and quality of life)

Patient 1 Patient2 Patemt 3 Patient4 Patent5 Patients

Clinical Data
Imaging Data
MRI

Tissue Samples

== Tumor Gene Expression Data (Microarray)

| |__|_J Sequence Analysis PTEN, CDKN2A, PTPN11 an,
B Longitudinal Data (Treatment, Outcome)

49 Studies Collected (Target — 77)

9 Health-e-Child Dr. Jérg Freund, 22nd September 2008, Istanbul
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 Motivation and Scientific Agenda

» Grid Based Applications in Cardiology
» Tetralogy of Fallot
e Data Acquisition
e Imaging and Simulation

e Knowledge Discovery and Decision Support

10 Health-e-Child Dr. Jorg Freund, 22nd September 2008, Istanbul
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Tetralogy of Fallot

e Complex condition of 4 heart
defects:

e Ventricular septal defect,

e Pulmonary (or RV outflow tract)
obstruction,

* Overriding aorta and i
e Hypertrophy of RV. ru

Requires surgery.
Occurs in 1 of 2500..20000 live

births.

Health-e-Child

CHP

Tetralogy of Fallot
{TOF or llTetl}

I Mowd bicod
AQ = agria
P& = pulmonary artery
LA = left atrium
RA = right atrium
UPBI'I_II‘IQ between LW = laft vantricka
Right ventricular ~ ventricles AV = right veniricle

outflow obstruction

Jorg Freund, 22nd September 2008, Istanbul
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Re-intervention Procedure

Initial surgery can lead to the
destruction of the Pulmonary valve

 This leads to regurgitation of the
blood back into the Right Ventricle
and loss of function

e When function reaches a certain
level (perhaps years after initial
surgery), valve implantation is
performed

e Percutaneous Pulmonary Valve
Implantation (PPVI) is a novel
technique to replace the valve
without surgery

12 Health-e-Child Jorg Freund, 22nd September 2008, Istanbul
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Research Goal: Predicting the Best Timing
for Pulmonary Valve Replacement

e The timing for reintervention and the various surgical
reconstruction possibilities of the right-ventricular outflow
tract are still controversial and evolving

e Decision when to reintervene depends on many factors

e Extent of pulmonary regurgitation, residual or recurrent pulmonary
stenosis, RV dilation and deterioration of ventricular function

e Anatomy of RVOT, RVOT aneurysms, potential complications and
sequelae

e Clinical parameters, ECG, exercise testing (e.g. age of patient, prolonged
QRS duration)

13 Health-e-Child Jorg Freund, 22nd September 2008, Istanbul
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 Motivation and Scientific Agenda

» Grid Based Applications in Cardiology
e Tetralogy of Fallot
» Data Acquisition

e Imaging and Simulation

CHP

e Knowledge Discovery and Decision Support

Health-e-Child

Jorg Freund, 22nd September 2008, Istanbul
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Case History

e 14 yrsold o
e Male _
* TOF post-op. el

|Consanguinity

(1994) s

M 5M,.

Father's Date of birth
Father's Place of birth ——
|

]

* No medications ———
* Asymptomatic — e

Convulsions .
Abnormal movements
ocular movements

Gastrointestinal tract

* Preserved exercise [EE==

Reluctance fo feed
Chronic constipation/Diarrhoea

| Genitourinary system_ B
tolerance R it —
Flank swelling

<|<|<|<| [<<|<|<

I<|<

Skin and joint movement
Abnormal skin rash

| Joint restncted/yperextensive movements
Growth

| Delayed puberty

Precoscious puberty
Immune status

:t:

k- TETEr

b3
:
%
<|<| |<|<

CARDIOLOGICAL HISTORY

Cardiological diagnosis [ Tox_ pot - ap j

Prenatal diagnosis | Y [N | ¥

Diagnostic and/or therapeutic ures N [iIr'Y, specify ]

Type of procedure | Age | Outcome| e —
g gle | TRP _oxtlanewn fe Te [oFT fuunaviny

; - | AnEeRt

15 Health-e-Child Jorg Freund, 22nd September 2008, Istanbul
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Physical Examination

e 174,5cm

e 52Kg , e— fan
(tsnage Tl Hoave vin
g = N
%MM!Y Yuiusmasx Moderate (§ ; ) :
e BSA 1,62 m?2 s vl [Pemtensni =
* Good general conditions e y; e — —
e Cardiocirculatory G et T —
compensation i g S _— -
- . — Intensity of P2__| N [ A
e BP125/75 mmHg S becmes (Y 1]
* 025at. 99% ﬁ%iﬁwm ; T }Y'):‘ —
X | Skin pigmentation X | Systolic ejection click | Y [N
* Normal peripheral pulses (=== — —rT
[Other systemic malformations | ¥ e Pericardial friction rub, Lalp

e Normal heart sounds L

Systolic murmurs N

M N N y Systolic ejecti N

e 2-3/6 systolic ejection = T L a—
[ Dywrm ; : D;asrofE:car;qu‘hr;f;’t murmur :

IIIUFIIIUF + Mym 5;, Mrd!jlastolic (diastolic rumble) | Y|N

etractions Pre-systolic Y|N

(Ches vl pasion T I vIN

- Location | Pvir ool ans -

e diastolic tail e Loosien [

Quality (harsh, blowing, high frequency, musical, etc.) |

Equality of breath sounds | ¥'| N

Rales YIN

Wheezes YIN ’E’HETAL PULSES

Rhonchi XN Lower extremities N[A]
Upper airway noise YN [Upper extremities N[A]

ANY OTHER RELEVANT DATA | Y | N'|I ¥, comment

16 Health-e-Child Jorg Freund, 22nd September 2008, Istanbul
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Genetic Investigations

Genetic investigations X

Karyotyping

FISH N
CGH-Array (Comparative Genomic Hybridization) [ |
Specific Molecular Genetic Research ol
Others Y

TR

, (iR, MRX 2. ¢
If Y, comment

Provisional Genetic Diagnosis | N acleAth o T g4 ]

e Karyotyping: normal
e No mutations in TBX5, NKX2.5, GATA4
e CGH-Array: microdeletion 22q11

Health-e-Child Jorg Freund, 22nd September 2008, Istanbul
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ECG

* 12 Lead ECG L

| Vascular abnormalities | Y[ N

[12-lead standard ECG  © § — cio- - = |

e e
+ Sinus rhythm/70 bpm; Em
[P wave amplitude | 0, 7 5 ImV_

Right atrial anlargemenl Y. 5}_‘_, " |
-— . | ~ L - Ims
e P'R - 0, 18 SeC., :T,'E‘.?,’J:‘ vw‘[wspec (1"d¥lWAVBIuck)(_2"ddqgmaAVBlmkMobdz1q

| (2:1 AV Block) (advanced 2 degma AV Block) (3" degree AV Block)

RSR’ pattern in right precurdlal leads N
RBBB N
e RBBB (QRS= 160 msec) o it
S e C QRS duration 4",{'0 Jms |
QRS axis ] =
nght axis davmhun Y L}(
. . Left axis deviation YN
e Holter Monit e
light vemrlculal hypertrophy | Y
olter vionitorin Right vetcua gy | ¢
| ST segment { A
|QTc duration 71 ims |

([ I n Costa nt I & A_V b | OC k’ g:x::vmmculnr arrhythmiiin Y[ Istpqc.lfy_

Differences between maximum and minimum QTe
Differences between maximum and m.‘mmum JTc

e Fairly frequent PSVBs with e e
Al tagen [Y [

sporadic periods of GETTT T e a——

Supraventricular arrhythmias | Y [N
Onset

bigeminism e

d as >3 VPM at >120 bpm lasting <305) | Y [N

Premature ventricular baalm;[// [N ‘
|If Y average number per h "), 2 __and QRS morphology (RBB) (L/B%‘ s
o and QRS axis (superior axis) (inferioraxis) Bt STy TR
* Rare, single, PVBs (LBBB) S i 1 _|
) ) Coupling interval | /ms_|

Bagamm.nsm N

| Trigeminism ﬁ

Adrenergic improvement

Non-sustained VT (Y if non- "_ ined VT define

\{nnirlt:ulur Brrhyﬂ‘ln‘nas
Bradycardia Y| N
Pause (Y if 2500 msar;)

Health-e-Child Jorg Freund, 22nd September 2008, Istanbul
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Cardio-pulmonary Exercise Test

Reason for terminating test:
muscular exhaustion

‘ CARDIO-PULMONARY EXERCISE TESTING

Cardiological diagnosis []ASD [ APVR
Follow-up Interval (if applicable)

End step: V° o on

Therapy [ YES, specity

DateofCPET o+ - 0 fh -2 ¢

paTiENTID. HE( (TED 1207355 visitn® A

Age Gender |1 Height [Thcm BSA  m Weight ) Kg BMI___ Kgin?

© F  (day- month-year)

TOF pot-op. []DCMP [] HCMP

Days Months Years

o

Maximal HR: 187 bpm (90%
of theoretical max HR)

PROTOCOLS
Treadmill (for RVO, DCMP)
« Balke (for DCMP)

« Modified Bruce (for RVO, DCMP)

Cycloergometer (for HCMP)
Incremental step protocol (according to BSA)
1swx2 [0 20wx2[]

RER (peak): 1.22

]

=

2swx2[J 3owxz[] 3swx2[] _wx2[

| |speed ey hH
|Grade (%) [ A0
Work (W)

Time Min (min)

v
Ventilatory - metabolic data (ref. Met Set 2 if <18 yrs; Met Set 1if >18 yrs)
| VE (Umin) A2-1 | 3. & s

RR (BPM)

V02 (mifkgimin) @A
VCO2 (Vmin)

VENO2
[veveos

Pet 02 (kPa)
Pet CO2 (kPa)

vi(y g5 | A
¢ aT

736
VO2 (Umin) ;’-I 1y | A G111+
3.2
L(§

]

RER | ogcl A
| 1
[
!
T
[

Comments

Reason for termination of test /[Zfrrmmm @xaustion

}vc . ?."72 .sz;;_,_sgs 1983 Update+Zapleta if >18 yrs) gmmn-l i achived
FEVI () 1.9y fr g:;:m
Normal BP response E;Z:;t:::% Yﬁf}L‘ N ISTITUTO GIANNINA GASLINI N s
Symptoms: none ot HC o 2,0 N - ooy
i IR =
Ecg modifications: none e —r | % S B VI
::F:mmi_lg] zﬁ' .-."-[ | ; . iFFf ‘ fiFooed WHe ok
R . . 02 puise (milbeat) L= -, . ) ) ;_Jﬁu Mr 1
Arrhythmias: sporadic, single 2 e m T
PSVBs and isolated 1 ﬁ N
monomorphic PVCs 2 2 O T
. . . & - 5 T oy
Preserved functional capacity " A
(VO2 max 37.8 ml/kg/min.) f T

Health-e-Child

Jorg Freund, 22nd September 2008, Istanbul
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HECITPOI  OMOBR0O7 120337  Tits kasa' ' 3, HECITPL:

HECITPOZIOTISG, HECITPDI  OMOBI00T 120E12  TiSOT kaia'

HECITPDZIOT1SS), WECITPDZ  OMOBZNOT 121183  Tisa#® Midi

HECITPOI0T188 S8-uAaun) HECITROZIOTIG 8- Ukaut

~

e Severe RV dilation and overload
 No evidence of residual VSD
 No significant residual obstruction
e Severe pulmonary regurgitation

e Preserved bi-ventricular function

Health-e-Child

Echocardiography

ECHOCARDIOGRAPHY

patiENT 0. fZ(TFE T2+ 1550 vigitne_ 7

1. Date of Echocardiogram _¢& § - » ¢ . 7 % ¢

e

2. Fol p Interval (if applicable)

h Initial Echo

[] Foliow-up Echo — Interval Days
3. Quantitative Variables

Peak TPV (o RVOT) Velogity (CW) & 1S mvsee
Mean TPV (or RVOT) Gradient (CW)
Peak TR Jet Velocity (CW)

Pulmonary Regurgitation Duration
Diastolic Duration

Pressure half-time of PR signal

Heart Rate

Left Ventricular Internal Diameter (Dias)

|<-i!

"'\| | \\L'
5 2
g

;

i
3

_£- bpm

o bobeisds[ ]
)
i

Left Ventricular Internal Diameter (Sys)
Right Ventricular Internal Diamater (Dias) _
Blood Pressure (Sys)

4. TPV (or RVOT) Regurgitation
[ None . [] Moderate [[] Unable to assess
[ Trace Xil Severe

[ Mitd

133 3 i

\\I'\u
N

N
3
]
I
]

\5. Tricuspid Regurgitation

=] None [] Moderate [J Unable to assess
1 Mild [] Severe

8. RV Dilation

[ None . [] Moderate [ Unable to assess
[ Mild [5] Severe

7. Reduction in RV Function

‘D None [ Moderate [ unable to assess
uhMild ] Savere

8. Is there paradoxical septal motion?

[InNo N\Yea [[] Unable to assess

Months Years

[[] Unable to assess

mmHg [ Unable to assess
_[F'Unable to assess

[[] Unable to assess
[ Unable to assess
[] Unabie to assess
[[] Unabile to assess
[[] Unable to assess
[L] Unable to assess
[[] Unabie to assess
[[] Unable to assess

i ﬁ' A s r(v hw(l-']v’r > e

¥/

Jorg Freund, 22nd September 2008, Istanbul

(day — month - year)
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Cardiac Magnetic Resonance

e Severe RV dilation
(EDV z-value + 7)
e Good RV function (EF 62%)

e Dilated pulmonary
infundibulum without evident

diskynesia
e Severe pulmonary regurgitation
(RF ~ 60%)
e Normal LV volumes and
function
Health-e-Child

CARDIAC MAGNETIC RESONANCE
paTIENT 0. HELTPO (264 (83 visitne__ A
1. Date of CMR 9 S . ii_q_‘?_“_j— (day — month - year)

2. Follow-up Interval
Initial CMR
[] Follow-up CMR — Interval _ Days

_ Months _ Years

3. Height and Weight

Height ﬁ _?'i [[] Unable to assess
Weight & D [] Unable to assess

4. Data

Heart Rate i & bimin  [] Unable to assess
Pulmonary Regurgitant Fraction j O . % (] Unable to assess
Right Ventricular End Diastolic Volume _'; 2 i mL [] Unable to assess
Right Ventricular End Systolic Volume i i .X_ mL [[] Unable to assess
Right Ventricular Stroke Volume A % © mL  [JUnableto assess
Effective Right Ventricular Stroke Volume _ ﬁ mL [[] Unable to assess
Right Ventricular Mass L L & g [] Unable to assess
Left Ventricular End Diastolic Volume _]_ %_? $mL [[] Unable to assess
Left Ventricular End Systolic Volume 5 mL [[] Unable to assess
Left Ventricular Stroke Volume E mL [[] Unable to assess

Left Ventricular Mass [] Unable to assess

Jorg Freund, 22nd September 2008, Istanbul
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De-ldentified Electronic Patient Record

* Siemens web based data collection tool
e Adjusted for Health-e-Child

1

Hpng
i

22 Health-e-Child Jorg Freund, 22nd September 2008, Istanbul
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Data Import into HeC

Migration tool imports XML forms
created by Siemens data collection
tool

Tool semi-automatically analyses
forms and suggests name and type
according to HeC meta data model

Tool instantiates HeC data model
and migrates patient data using
gateway API

* no need to know underlying data
base management system

After once establishing the
mapping, patient data can be
migrated to the HeC grid fully
automatically

Health-e-Child

File  Database

=1 Meradara *| | cPeT
# C Medical Events
[ ra\-s £, Hoer Medical Event Type
o= 2 Paraclin aticns —_—
- ir n 12
& [ CarhiabSpacialisic \"I itsAndHis
& (] Echacardiography Name T |
= ] fGFET . .
,_'_-"::"mp Contained Clinical Variables
(= DiagnasisC Type inst_Lazl | in Oreirs | Max Qeeurs
& [ tnemetneragy MER 1 |
o= 3 Racatherapy M5F
-1 CHR2 cLs
= ] Surgery [
& ] Hisparhalegy MR
K [Ms®
MSR
WF:
MSR
[ER
& (] BrainTumaurf ellowlP MSR
& ] Investigationsansd ollewllp MER
=0 MSR
= ] Familizlinvestigations Lk
& [ CHFPatiemGeneralinformation rcl‘é'k |
& [ Medications W
= 2 Death 1
¢ [ Consultionsdndimastigations er
& ] ObservanionSdy CLS =
=l L
# =3 Chni a| \.anaDI
& [ NeurglagralFindings 15 Tneun =
¢ 3 DiagnosisCollecting_ GridHis -
- p.-mmn--mmu.-ﬂ. 5o
D Pranatalsnd8irthistory Gridh FR_AR B
& ] FamityHisary. Gridfamtister it
™y conclusian, ImmmoHisaachemi v Al
1

[ Postnatamistory, GrigParamna
- [+

] ey o |

COMOTHE: Canganfal Misormaty
BT A ormatity of gk 3l veoum

.. .

COMNAEE Airial wsrtal dhatast an curre mamphes
FNTRARYA Fautasrs 3asma st sisl ssens gt

I LR S

COTAERI 4 dertat wephal ifect weh ardgcanr

Sk 1
Wlllﬂllﬁ:wnwm

Jorg Freund, 22nd September 2008, Istanbul
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Case Database, Patient Browser & P2P3

Data Overview

-Multi-level Integrated Data Model (IDM)

-From Organs, to Cells, to Genes...

-Medical Images along with clinical records
-Multi-centre Case Database (ICD)

-ICDs are federated and seen as a single one

-Database Backend Abstraction (AMGA Layer)

-Transactional insertion and updates

-Replication of portions of the data

-Data/User/Group access rights synchronised with VO (Cron Job)

-Patient privacy is ensured from the beginning
-Anonymisation client-side
-UUIDs for all patient folders

-Peer-To-Peer Patient Privacy for storing mappings (Patient Sheet)
-Useful for retrieving concerned sets of patients

Jorg Freund, 22nd Septembes 2008, Istanbul
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AuUilrierinicadrlion and AUIriorrLailion

Security & Connectivity Overview

-2FA, so-called “Strong” Authentication
-Improved GSI Model (VOMS-enabled proxy server-side)
-X509 Certificate on the Key (making it mobile)

-Single Signon

-Additional Security Factors
-PIN Code
-Magic Number
-OTP for all Gateway invokations
-Heartbeat mechanism for renewing resources lifetimes

-Portable Solution, cross OS (no installation on client)
-Standard USB port/stick

-Simplified Integration for Grid-agnostic applications

-Most advanced AJAX library for interacting with GRID

Jorg Freund, 22nd September 2008, istanbul
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CHP

Contents

 Motivation and Scientific Agenda

» Grid Based Applications in Cardiology
e Tetralogy of Fallot
e Data Acquisition
» Imaging and Simulation

e Knowledge Discovery and Decision Support

Health-e-Child

Jorg Freund, 22nd September 2008, Istanbul



) ) Health-e-Child

Links between Models and Clinical Data

Data genericity

a

Estimation: from data Multi-scale

Lab to models generic models
experiments
. e Physiome project
Patient-Specific
Clinical Computational
research Models
HeC models
WP11, integration of
patient information
Clinical Image Tools
routine Interpretation:

Segmentation

Registration from models to data

Model complexity'

27 Health-e-Child Jorg Freund, 22nd September 2008, Istanbul
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Step 1: Anatomical Model from Cardiac MR

e Anatomical model of right ventricle
(RV) created from HeC data (based
on 30 isotropic volumes from Gosh)

e Semi-automatic initialisation of
model based on detection library
from Siemens Corporate Research

e Multi-sequence view for model
editing

=>» Fast, accurate 4D quantification of RV
volumes (ES, ED) from which RV
ejection fraction and further
measurements can be easily derived

Health-e-Child

HeC application for semi-automatic annotations

Jorg Freund, 22nd September 2008, Istanbul
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Step2: Electromechanical Model and Simulation

— - |
Volumetric mesh at time 0 Simulated fibres Visual adjustment of simulation
(+60° on the endocardium to (Segmentation / Simulation)
-60° on the epicardium)

Simulated beating heart + fibres Simulated beating heart + fibres

Colors: contraction Colors: strain anisotropy
30 Health-e-Child Jorg Freund, 22nd September 2008, Istanbul
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Status of Imaging/Modelling wrt Grid

e DICOM images and anatomical
meshes can be stored and retrieved
from the grid

* Similar meshes can be searched
(distributed algorithm: similarity
rankings are calculated locally and
merged by calling node)

e Electromechanical model §§ Hec
nnrcnnallcahnn |c Aana maniialhvy hyv .
I\l 1 IOOVIIUTIIVDAULIVIIL 1O UUII\.— IIIUIIUUII Uy \ a'[eway
expert = only prerecorded videos

are shared - @)
e Next step: sharing of precomputed ' = :

electromechanical models (requires .
. . Client
dedicated viewer from INRIA) s i

Health-e-Child Jorg Freund, 22nd September 2008, Istanbul
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CHP

Contents

 Motivation and Scientific Agenda

» Grid Based Applications in Cardiology
e Tetralogy of Fallot
e Data Acquisition

e Imaging and Simulation

» Knowledge Discovery and Decision Support

Health-e-Child

Jorg Freund, 22nd September 2008, Istanbul
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Research Goal 1: Identification of Associated Gene Anomalies

sporadic If @ causative gene anomaly is known,
Genem Tests - genetic counseling can be more accurate:
1'o Determme " —, e detection of mutation in all family

!7— Famlllal T S
e more precise prediction of risk

Isolated e preconceptional molecular diagnosis

or Syndromic
o pp— '-L— (family planning)
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e prenatal diagnosis if necessary

v 1

Sequencing CGH
preparation step

NKX2.5, GATA4, TBX5 4-40 genes window ‘ FEI
other

» Chromosomal Genetically Determined RVO » Monogenic Genetically Determined
* New chromosomal area of interest » New polymorphisms on 3 genes
* New genes discovery

Karyotyping
Chromosomal
anomalies

(Blood) sample
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HeC Toolbar i

1. The clinician browses the current
patient in Health-e-Child
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5. The resource is associated with
the patient record

6. Such external resource can be
accessed for similar patients

Health-e-Child

2. A(web) browser is used to find
relevant information associating
*r microdeletion 22g11 with ToF

o : —_— 3. She marks relevant resources

The resource (and meta-
information) gets recorded
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Case Reasoner

3

8 Patient HECITPD22XXXXXX revisited

= - Severe pulmonary regurgitation fraction
» Very large RV
» But: normal exercise capacity, no symptoms

* Intervention?
e When?
» What type?

Healthgrid
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HeC CaseReasoner

e HeC platform enables access to potentially unlimited number of cases
e HeC CaseReasoner leverages the grid-based HeC platform
e Reviewing similar cases can guide clinicians to best decision
» Functionality: case retrieval/similarity search, filtering, visualization
e Statistical analysis of similar patients can lead to new clinical hypothesises

Information
Retrieval

[

Querying/ ]
Similarity search

= =
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e E.g., 10 patients with severely dilated RV
and normal exercise test are compared
with the general cohort

* Search context is defined as a subset of
Browsing (groups of) features of interest from the

pre-defined feature hierarchy

of cases

Aggregate information

Macro-level

Health-e-Child

ﬁq Patient cases "= Micro-level

The information retrieval process
(adapted from [Zhang. Visualization for Information Retrieval, Springer, 2007])
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Platform at Work

Hospital 1 Hospital 2 Hospital N

‘Do | Operate
‘ Search } nowledge Bas
Healthy
Action 1
[Unheathy HEalthy
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Visualization of Result Set

e 3 specific non-traditional visualisation techniques
* Treemaps [Shneiderman, 1992] (integration in progress)
* Neighbourhood graphs [Toussaint, 1980]
 Combined correlation plots/heatmaps [Verhaak, 2006]
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Health-e-Child (& ﬂ ‘

Thank you for your attention!
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Healthgrid

Service-Oriented Architecture

Client Connectivity Authen Client

§

Interopera Data Access Grid Access
bility Layer

(DAL) Layer (DAL) Layer (GAL)
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Health-e-Child Grid Gateway
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Service-Oriented Architecture

Applications Overview ®
-Gateway is a Service-Oriented Architecture (SOA) @ A
n

-Allows Services Publications, Discovery and Compositio
-From simple stateless to more complex stateful ones

-Services Composition is handled by a Workflow Management System afff
3%

-Extended ActiveBPEL =
-Generic Stub mechanism
-Possibility to deploy processes as services or run on-the-fly

-Replicated Gateway Information System (ISD)
- Fine-grained control over functionality and IS data
(Same approach as ICD)
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