Hospital information systems

Heterogeneity

Unicity
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Multiple processes around the patient

BLOC OPERATOIRE

Les plannings des d#érents
Intervenants et la disponibiité
des salles d

HOPITAUX

ETM&DICAUX

Les données du DHP seront
communiguanies avec la vile
(médecins, patients)

ET SOIGNANTES

Imagene médicale
Résultats d examens
) Compies-rendus HOSPITALISATIONS |
Prescriptions CONSULTATIONS ‘
Pyt URGENCES &

Quel gue soit le point d'entrée
dans es hipitaux de FAP-HF,

AL Dossiers de prise en charge
= créatan dune identification LE PATIENT

partagéde entre tous
e i 2invee mediatoment deniié
&t rapidement pris an charge




Multiple processes around the care
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Multiple processes around the care

(e.qg. Lille)
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Patients’ data in the hospital

iInformation systems (e.g. CHU Lille)

= Medical activity
= 220,000 inpatient stays / year
= 1,000,000 outpatient visits / year
= 5,500 birth / year
= 70,000 surgeries / year
= 100,000 CT or MRI scan / year

= Volumetry
= Hundreds of pieces of software
= ~ 100,000 tables and relationships
~ 1,200,000 admissions
~ 30,000,000 laboratory results / year
~ 50 Tb/year for medical imaging
~ 50 Tb/year for omics data
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Patients’ data in the hospital

iInformation systems (e.g. CHU Lille)

= Heterogeneous data types
= Mainly coded with terminologies
= Some guantitative data
= Some signal data, at high speed and high volume
= Medical images, very large volume
= Omics data, very large volume
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Example of electrocardiographic

monitoring data in intensive care units

<?xml wverzion="1.0" encoding="UTF-8" 2>
<contenu examen>

<echantillonnage>300 3,00
<gensikilite>l microvy
- Lenregistrement> . l |
Lnumero>l</numero>
<date>10/01/2012 13 0
<vitesse>20 mm par 3
<freguence cardiaguf
<filtre60nz>NAO</£i] =0
<derivations>
<canal id="DI"»<wy 0 | L ;-4
<canal id="DII"><7 -11,;
<canal id="DIII">g100 - ' Fr-148
ceanal id="AVE" < 0.000 1.000 2.000 3.000 4.000 5.000 609, .. -.
<canal id="AVL"»<valeurs»<! [CDATA[-1;0;1;2;0;-1:-1;-2;0;3;6;5;4;5;7;6;6;9;:8;8;9;8;5;2;2;-3;-5;-¢
<canal id="AVF"»><valeurs><' [CDATA[-1;-5;-83;-13;-9;-9;-10;-11;-11;-12;-12;-10;-9;-10;-11;-11;-12;-
<canal id="V1"><valeurs><! [CDATA[10;2:;3;18;159;19;19;16;14;13;11;9;7;7;:6;4;4;4;5;5;4;3;4;3;:4;4;:5;

<ocanal id="V2"»<wvaleursi

<canal id="V3"»<valeurs» 300 ValueS/Sec:/patient

<canal id="Vi"»<wvaleurss>

comnz1 sa=mvorseraeazss 26,000,000 values/day/patient

<canal id="Ve"»><wvaleurss>

<fderivations> -‘ N].O/O tranSfEFFEd from deVice tO database
o ~1% kept after 48 hours



Hospital information system

= Mainly relational databases

= Transactional use: highly normalized, many
tables and relationships

= A lot of metadata aimed at tracing updates and
describing the information flow (e.g. not only
drugs and doses, but prescription, delivery,
administrations, corrections, actions, etc.)

= Very efficient for the care of 1 patient
select * from xxx where patient i1d=xxx

= Not efficient at all for decisional analysis
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Issues

= Datawarehouse conception
= Denormalize and simplify the data schema

= Filter the data of interest (e.g. sacrifice traceability
metadata)

= How to make structured and unstructured data
(texts, Images, omics) cohabit?
s Connection difficulties to feed a warehouse:

= Do not slow down the production servers during
exports

= T0 export data that are often serialized
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Our project of platform for

sclence researchers
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FIndings...

= Machine learning Researchers:
= Have difficulties to analyze health data
= Sometimes analyze medical images
= Rarely analyze structured data

s Barriers:

= Difficulty to access health data: legal rules, data
privacy

= Need to understand medical issues

= Need to understand health data
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Our project of health data

platform

s Simulated & realistic data available for researchers:

= From open data, interpolated to be expressed on an
Individual basis (no more groups of patients)

= From existing datasets:

» Hospital datasets (encoded values, lab results, drugs, clinical
textes, etc.)

= Physiological signals
= Nationwide databases (health insurance claims, etc.)

= Downloadable by researchers

= Trainings: available data, basics of medicine
(anatomy, physiology, pathology, therapy)

= Packages for data analysis (new packages, or at least
easy-to-use wrappers)

= Services for data analysis: feature extraction...
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