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Workshop: Building the data-driven hospital and facing the challenges: from EHRs to data ecosystems
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Hospital Highlights

2020 Activity

21,947

Discharges

272,078 (42,9% homecare)

Outpatient visits

14,472

Surgical operations

3,392

Deliveries

91,243

Emergencies

2020 Resources

2,265

Professionals

302

Beds

2020 Financial Data
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€160.9M

Annual Budget

€8.5M

Investments

350,000

Patients/year
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First pediatric center in size in Spain and third in The center with the highest tertiary pediatric activity in

Europe Spain




NUEVO CONCEPTO DE ‘SALUD’
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Zygmunt Bauman
(Poznan, 1925 — Leeds, 2017)

HOSPITAL LIQUIDO

OVACION AL SERVICIO DEL PACIENTE Y LA FAMILIA




NUEVO CONCEPTO DE SALUD
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Liquid Hospital
To go beyond the hospital building
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Liquid Hospital 120"
To go beyond the walls of the hospital

In Person Contact Digital Contact

Points Points
o
i}
Actividad presencial Actividad virtual
862 1.201
visitas ambulatoy 'eb Sant Joan de Déu

e Multipling )1
urgencias the ImpaCt ;u.web Faros

50 y 3.057
ingresos 1 Oo /eb Guia Metabodlica

63 118.846
intervenciones visitas a Facebook
10 77.337

partos visitas a Twitter

1.264 202.756

Daily In-hospital Daily Virtual Contacts
Contacts




Complex Digital and
Data Ecosystem
“SILOS”
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Liquid Hospital 4.0
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Objectives “"Hospital Liquid 4.0"

Model of attention and provision of services that ensures

.
multi-channel:
= CRM - Contact Center — COACH

= NEW Patient Portal “FRONT-OFFICE”
= Health Literacy

Create value from the data:
* Health Data Management (HDM)

“BACK-OFFICE”

UNIO EUROPEA
Fons Europeu de Desenvolupament Regional accio_genc at.cat

ACCIO [ Sz




Order the data in a single repository from different
sources In "silos" to exploit them [ Big Data & Al |

“Past ”

Pacient

EHR
Hospital

> Clinical
Data
> Bio &

OMICS

> Monitoring
> Social

Data

“Present/Future”

Electronic
receipt
(Rec2t,

SIRE)

Image Data

Medical Wearables Internet
Devices of Things

Thematic
webs / Online
communities
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HL4.0
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SIRE,..) HCE
= :
o‘O HDM (Health Data Manager) o
e COACH (Center of Operations and
Administration for Community
Health)
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Management Control
Healthcare Processes

(KP1, Outcomes, Scores,
Operations Control...)

Datalake

Predictive Analytics
Data Discovery
Research
(Rules of clinical support, Data
science, DSS)




HL4.0 — Health Data Manager [HDM]

Data Lake

BBDD NoSQL

Base de datos que
permite o
almacenamiento de
datos en estructuras no
fiyas

Infraestructura
Big Data

Distribucién enriquecida
de Apache Hadoop con
soporte del fabricante y
todos los componentes
utiles parala solucidn

Componentes
Open Source

Interfase Web HDM

Madulo de Exploracion y Bisqueda
* Mobdulo de Analisis
*  Mdbdulo de Monitorizacidn
*  Modulo de Reporting
*  Modulo de gestion de Reglas
*  Mobdulo de Gestion y Administracidn

Integracion,

adquisicion de Origenes 8 D @ @
dat
interoperabili?:lsaz de datos: f Cja

HCE y otras Apps Wearables Saocial .
aplicaciones Moviles Media m::pﬂgla; g:

Casa
Origenes de
datos
Capa de
integracién
Méodulos de Plataforma
*  Servicks especificos para Hospital Liguido (CRM, Coach, Portal, etc.)
*  Servicios de integracién con terceros Capa de

*  Servicios de Intefigencia de Negacio y Data Mining
+  Servicios de exploracidn, semanticos y de bisqueda
+  Servickos de definicidn de reglas

almacenamiento

Servicios de
Plataforma

Capa de
presentacion

1.642.967 Data Subjects
11 services

21 data origins (HCE, SAVAC, LAB., ANAT. PAT., Dxl,..)

Search response time < 430 ms
Standard HL7

CIE 10 (ICD 10), ORPHA




HL4.0 - HDM
Cloud-based Data Lake

Clinical Decision
Support System

OBESITY

3602 view of the

patient

j@,

Research

afip

Data Analysis
and Exploration

2
Jupyter

pgthon R

DIABETES

Prediction of crises
(hypoglycemic events)




CORTEX SID

COMMAND CENTER

Workflow Healthcare

CONTACT CENTER

Patient engagement
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Telemetry and Command Center for Patient monitoring

The Cardio eCare is a centralized cardiological
monitoring center for patients, whether in the
hospital or at home, with a physical space
dedicated to this task and operated by specialized
professionals.

MULTIDISCIPLINARY IMPLEMENTATION
TEAM




Home Monitoring

PREVENGO. Telemonitoring obese pediatric patients
"Hybrid health": tecnology (Patient Portal, Fitbit) + Health Coach

Dra. Marta Ramon Marina Llobet
(Responsible (Nutritionista)
Endocinologia)

PEOPLE

M2 Jesus Witt
(Nutritionista)

# fitbit
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Where do we go now?
DATA DRIVEN HEALTHCARE ORG. (DDHO)

Efficiency Better Health
@¢ HealthManagement.org
[Lower Costs, More Value] - [Value Based] R ———
KPIs Clinical KPIs, PROMs, PREMs

Decision Support Tools

Crisis prediction (diabetes,..)
Rare deseases improvement
Personalized medicine (genomics,
microbioma,..)

Surgery queues

Monitoring of chronic patients PraCt|Ce

Scheduling optimization
Emergency flows

HealthManagement, Volume 20 - Issue 3, 2020

Going ‘Liquid’ - Digital Transformation and
Big Data Strategy in SJD Children’s
Hospital

Operations Research

<o IR

Excellence

[ ——— World Goes Data Driven

[Improve Healthcare Delivery: Patient and Professional Experience]
*  Benchmarking Pediatric Hospitals and KPIs
*  Customer Engagement — Smart Call Center — CRM

https://healthmanagement.org/c/healthmanageme
nt/issuearticle/going-liquid-digital-transformation-
and-big-data-strategy-in-sjd-childrens-hospital



https://healthmanagement.org/c/healthmanagement/issuearticle/going-liquid-digital-transformation-and-big-data-strategy-in-sjd-childrens-hospital

A safe environment in which to carry out clinical
research and research with third parties in a structured
and standardized way.

Covid Pandemics:
How to accelerate

innovation in Healthcare

Data entry

Research Electronic Data Capture I

HDM CLINICAL DATABANK

INTERNAL EXTERNAL




Entry of Projects and Data to the platform

DADES Y BIOBANGC Plataforma
Sistema integral i interactiu
Entrades Sortides
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BBDD codificada
i harmonitzada

— {iimﬁlf’ ’ servidor local BBDD codificada
Diccionari > Recerca HSJD i harmonitzada

) servidor cloud ""“m"“
Recerca HSJD

Estudi N
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, Contact
s J Sant Joan de Déu
Institut de Recerca?
PROJECTS OPEN DATA BIOBANK LITERATURE OVERVIEW PUBLICATIONS NEWS

Kids Corona Research

Innovation, science and excellence

The Kids Corona HDM: Open data biobank

Our HDM (Hospital Data Manager) makes the data collected in our COVID-19 research projects available to the scientific community. Any researcher, whether
internal or external, can request access to the study data stored in our system and, after security checks, download and use them.

ACCESS KIDS CORONA HDM

6 :Tiﬁfi,i" 17227 7267 4338
regnant

Dataset populations

Datasets Subjects PCRs Serological samples

https://kidscorona.irsjd.org/
B
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AICCELERATE

smart hospital care pathway engine

Smart Hospital Care
Pathway Engine

AICCELERATE aims at developing Al-based solutions

that optimise hospital processes and improve the

quality of patient care.

Consequently, a tool will be developed — Smart Hospital

Care Pathway Engine. This cloud-based tool collects

information from different sources and generate j
outputs using Al, Machine Learning, 3D Modelling, etc.

The main goal is to improve decision making regarding

hospital management and patient care.

The project consortium, led by Helsinki University Hospital

https://aiccelerate.eu/ (HUS), is made up of 16 partners from 8 European countries.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement n° 101016902. This document reflects only the author’s view and the Commission is not
responsible for any use that may be made of the information it contains.
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Silos

Many origins
Data in non-integrated
databases

Fear of change

Cloud Infrastructure
GDPR
Policies

Datasets
Heterogeneous
Standards
Terminologies
Diccionary

Barriers

Fear of sharing

data
Governance
Traceability
Security
Ethics

Interoperability
- Lack of APIs
- Little homogeneity

Co-existence of
Codings
Onthologias

- ICD10-2018 / CIEQ9
- ORPHA




Data will transform....

If You Cant
Measure It You
Can’t Improve It.

1.- Medicine (as a Science)

2.- Healthcare (as an Industry)

Lord Kelvin

3.- Care delivery (as a Service)
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