Child Health Digital
Ecosystem

Elizabeth Siderius
GGD ljsselland, Wedericklaan 56, 8265 DD Kampen, The Netherlands
* X % Rare Care World

* * . ‘-i-
« EAP e.siderius@kpnplanet.nl Bl U

Rare Diseases

* * rarecareworid

x xR N

David Neubauer

Department of Child, Adolescent & Developmental Neurology

University Children's Hospital, Bohoriceva 20, 1525 Ljubljana, Slovenia

Digital Technologies and Health Ecosystems
Ljublana, 12 Sept 2019



Introduction

The United Nations Sustainable
Development Goals (SDG) “ensure
healthy lives and promote well-being
for all ages”.

To meet the challenge of sustainable
healthcare, communication and
cooperation between all involved in
child health should be supported.

Information systems, providing
interoperability between public health,
medical- and social care, generate
data to improve health.

To establish a semantic interoperable
child health record, efficient
management and publishing of
terminologies is a precondition.
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[ stages of Growth (Development Milestones)
| st —
s important to follow your child's growth. There are a few signs that can help
;‘nu follow the growth and development of your child from birth to 5 years

Kk out for these signs
Lod & might have a problem in
/:HOW'"Q behavious/signs.
Hearing - if the child:
. Does not turn towards the source of new
sounds or voices

these areas when the child shows any of the

Has frequent ear infection, (discharge from
If

.

ear, earache) | '
. Does not response when you call unless he/ | >

she can see you -~
e Does not talk or talks strangely.

Seeing - if the child:
e Has red or discharging eyes
e Has a cloudy appearance of the eyes
e Frequently rubs eyes and say they hurt
e Often bumps into thins while moving
around

e Hold head in an awkward position when
trying to look at something

e Has eyes which sometimes or galways
look in different directions (squints)
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ICD & Orpha code International Code of Diseases / Orphanet code

World Health Organization

ICF (-CY) The International Classification of Functioning, Disability and
—_— Health for Children and Youth (ICF-CY) is a derived version of the
i ,‘k"f\} k- International Classification of Functioning, Disability and Health

o N (ICF, WHO, 2001) designed to record characteristics of the

developing child and the influence of environments surrounding
the child .

A universal code system for tests, measurements, and
observations.

ICPC-2 classifies patient data and clinical activity in the domains
of General/Family Practice and primary care, taking into
account the frequency distribution of problems seen in these

domains.
ATC !,‘ - The purpose of the ATC/DDD system is to serve as a tool for
K drug utilization research in order to improve quality of drug
use.

ISO 9999:2011 establishes a classification of assistive products,
especially produced or generally available, for persons with

=1 disability.
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Methods

The European Academy of Paediatrics has established a working group on ethics and rare disease to ensure

the input of pediatricians in the universal right of the disabled child.

One global e- health model has been designed to harmonize interoperable child health by a Dutch patient

group:

A core set of terminologies was identified: [akbiaai "'"

1) to identity the child in primary care
-ICPC International Classification of Primary Care
-HPO Human Phenotype Ontology

-LOINC Standard for identifying health measurements,  new Diagnostics PRL, Duchaes 1D,

observations, and documents :_Pl__ulf-h

2) to classify the disease

h-lEr' primary carg
; L : . Haelstick scraening
-ICD International Classification of Diseases

Hearing soreaning

Growth; Dewedospar ent

-ORPHAnNet Classification of rare diseases
-OMIM Catalog of Human Genes and Genetic Disorders 50 3166-1
3) for follow up and treatment -
-ATC Anatomical Therapeutic Chemical Classification System Jet el

Diata collaction with
-SNOMED Clinical health terminology

systamatically organised
4) for social support

oo puter processable
collection medial terns

-ICF International Classification of Functioning, Disability and Health

Three different rare conditions were selected to compare the e-health services.
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Unified Modeling Language (UML

‘ Support Holland
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Results

Duchenne Muscular Dystrophy,
, and
Shwachman Diamond _
Syndrome, completely different
rare and complex disorders can
all be affiliated to this set of
international classifications.

Still harmonization of data
exchanges within states and
across borders seems to be the

major hurdle in digital

p ersona | | 7e d h eq |t h ] Population density (people per km2) map of the world in 1994. In relation to the

equator it is seen that the vast majority of the human population lives in the
Northern Hemisphere, as 67% of the Earth's land area is there. (Wikipedia)

T

Digital Technologies and Health Ecosystems
Ljublana, 12 Sept 2019



neonatal cholangiostasis

# 310200 MUSCULAR
DYSTROPHY, DUCHENNE
TYPE; DMD OMIM

HO2ABO7
prednisone ATC HP: 0006579

Prolonged neonatal
.. Jaundice HPO
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i . Ecosystem
Developmental mental disorder (disorder) DIAMOND SYNDROME

: : 1; SDS1 OMIM
JO7CAQ09 diphtheria-

¥
~q$ _ hemophilus influenzae B-
B~ pertussus—pollqrpyelltls—
- tetanus-hepatitis B ATC
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Thalassemia, 3500 patients
| have been identified in
> | Sri Lanka.

oJhalassemia

Find and share knowledge about

Rare diseases all over the world

ATC

« LO1XX05 Hydroxycarbamide
(Hydroxyurea) (1)

VO3ACO1 Deferoxamine (1)
VO3ACO2 Deferipron (1)
V03ACO3 Deferasirox (1)

ICD

« D57 Sickle-cell disorders (1)

ICPC Reference

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

LOINC

+ 718-7 Hemoglobin in blood (1)

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

« 46740-7 Hemoglobin disorders
newborn screen interpretation (1)

» 53857-9 Hemoglobin F (1)

OMIM

fractures or vertebral deformities. Thalassemia major or Beta Thalassemia ...
Rare Condition
Thalassemia major or Beta Thalassemia

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 Thalassemia

Symptom

Splenomegaly in thalassemia

Abnormality

Splenomegaly

Carrier screening thalassemia

Symptom

... Carrier screening thalassemia Related family members with elevated HbAZ In carrier screening for the classical beta-thalassemia
trait, the hallmark is the presence ofan ... 2 (02 3 2 ). Another way of identifying people with thalassemia major is neonatal screening.
Neonatal screening ...

Rare Condition

Thalassemia major or Beta Thalassemia

Disease
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Discussion and conclusions

The World Health Organization states that a

collaborative management approach at the primary
health care level involving patients, their families and 90%
other health care providers may reduce the burden of ki
disease for the child, family, and society. The family-

What EU citizens expect...

To access their own health data
(requiring interoperable and quality health data)

0

centered chronic care management originated in 89:1"/(?
pediatric care.

80%

agree  To provide feedback on quality

A general global set of interoperable classifications of Caatment &
can help to ensure awareness and optimal health for
children with a rare and disabling condition.
Knowledge of the diseases as well as e health is a 0. ? 0o P gt | W
precondition in designing efficient digital strategies. A o ; @ eHealth
holistic semantic structure connects primary care, @ e 9 A :
hospital care and integrated person centered care. w U] & = -
These structures are not in place and /or locked in @ -, =Y,
vendor dependent IT systems. Q’ 9
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