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International terminologies as a tool for interoperability in child
health

Towards a Global Integrated Digital Preventive Child Health Model
One code = One meaning

CPC: International Classification of Primary Care 

➢HPO: Human Phenotype Ontology 

LOINC: Standard for identifying health measurements, 
observations, and documents

➢ICD:   International Classification of Diseases

SNOMED CT: Systematized Nomenclature of Medicine 
Clinical Terms

➢ICF: International Classification of function

ATC:  Anatomical Therapeutic Chemical Classification 
System

➢ORPHA: Classification of rare diseases 

OMIM:   Catalog of Human Genes and Genetic Disorders 

Use of terminologies enables semantic interoperability 
between systems using HL7 CDA and FHIR 
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General Data Protection Regulation

The data subject shall have the right to receive the personal 
data concerning him or her, which he or she has been 

provided to a controller, in a structured, 
commonly used and machine-
readable format and have the right to transmit 

those data to another controller without hindrance from the 
controller to which personal data have been provide….

2016



Digital Modelling of Primary Child Health
From home to each health system
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https://www.who.in
t/europe/publication
s/i/item/978928905

7622
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Achondroplasia
Growthcurve
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“Digital child health: opportunities and obstacles”, 
by Liesbeth Siderius, Sahan Damsiri Perera, Lars Gelander, Lina Jankauskaite, Manuel Katz, Arunas Valiulis, 
Adamos A. Hadjipanayis, Laura Reali and Zachi Grossman
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Author Figure S.D. Perera, University Colombo, Srilanka

Front. Pediatr., 22 December 2023
Sec. Children and Health
Volume 11 - 2023 | https://doi.org/10.3389/fped.2023.1264829

https://doi.org/10.3389/fped.2023.1264829




Visual impairment

Infantile cataracts remain one of the most treatable 
causes of lifelong visual impairment. 

While the chance of improving vision for children with 
infantile cataracts has never been better, 

Significant global and socioeconomic disparities still 
exist in their early management.
Lenhart PD, Lambert SR. Current management of infantile cataracts. Surv Ophthalmol. 2022 Sep-
Oct;67(5):1476-1505. doi: 10.1016/j.survophthal.2022.03.005. Epub 2022 Mar 17. PMID: 35307324; PMCID: 
PMC10199332.
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Juvenile Cataract
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A Two Month old at PCH

Primary Child Health

Child comes for a regular screening at PCH

Physical exam

Red eye reflex

Referal to ophtalmologist

Observation:

Study observation Left optic lens Slit lamp

biomicroscopy Ophtalmol >

Diagnosis : Infantile cataract

Seeing red in young children: the importance of the red reflex Ayad 
Shafiq British Journal of General Practice 2015; 65 (633): 209-
210. DOI: https://doi.org/10.3399/bjgp15X684625



Juvenile Cataract
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Date Flow
Terminologies

Red reflex 
absent

SNOMED 
CT

24707900
3

Abnormal 
vision 

SNOMED 
CT

7973008

Study 
observation 
Left optic lens 
Slit lamp 
biomicroscop
y

LOINC 79866-0

Infantile, 
juvenile and 
presenile 
cataract

ICD 10
H26.0

School 
education

ICF d820

Primary 
Care

Hospital

Primary Care
Home Based 

RecordHospital Record

Home Based Record
Personal Health 

Record

ICF coding
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Hearing Loss

The impacts of hearing loss are broad and can be profound. They 
include a loss of the ability to communicate with others delayed 
language development in children, which can lead to social 
isolation, loneliness and frustration, particularly among older 
people with hearing loss. 

Many areas lack sufficient accommodations for hearing loss, which 
effect academic performance and options for employment. 
Children with hearing loss and deafness in developing countries 
rarely receive any schooling. 
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Alport syndrome

Zhang XA, Yates A, Vasilevsky N, et al. 
Semantic integration of clinical laboratory
tests from electronic health records for deep
phenotyping and biomarker discovery. NPJ 
Digit Med. 2019;2:32. doi:10.1038/s41746-
019-0110-4

LOINC 33051-4 Erythrocytes [Presence] 
in Urine

LOINC 2888-6 Protein [Mass/volume] in 
Urine

ICD-10-CM Diagnosis Code N04.9 Steroid-
resistant nephrotic syndrome

LOINC 53853-8 COL4A5 gene targeted 
mutation analysis

OMIM # 301050
ALPORT SYNDROME 1, X-LINKED
ORPHA:63 Alport syndrome

LOINC LL6016-1 Hearing Loss - Degree

ICF  b 230 Hearing Function

ICF d 820 School education

ICF  d 840 Work and Employment

NEN-EN-ISO 
21388:2021
Hearing aid
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27 May 2024

Rare diseases: ethical challenges in 
the era of digital health
POLICY AND PRACTICE REVIEWS article
Front. Digit. Health, 09 July 2025
Sec. Human Factors and Digital Health
Volume 7 - 2025

https://datafirst-
ailater.health/home
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• Empower citizens with digital access to healthcare services.
• Ensure interoperability across public and private health ecosystems.
• Promote real-time data sharing of health records with patient consent.
• Improve the efficiency, quality, and affordability of healthcare.
• Facilitate evidence-based planning and policy-making through anonymized health data.

By digitizing healthcare, ABDM seeks to create a secure, trustworthy, and user-friendly ecosystem that benefits both service 
providers and patients.

https://www.cheggindia.com/general-knowledge/ayushman-bharat-digital-mission/
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March 18th 
2025
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The life experiences 
of individuals living 
with a condition are 
underrepresented in 
the digitalising 
world.  

These gaps result in 
deficiencies in health 
and social, 
integrated, holistic, 
real-life digital data. 
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Rare diseases: ethical challenges 
in the era of digital health
Siderius L, Perera SD, Jankauskaite L, Bhattacharya A, 
Gonçalves P. Rare diseases: ethical challenges in the era 
of digital health. Front Digit Health. 2025 Jul 
9;7:1539841. doi: 10.3389/fdgth.2025.1539841. PMID: 
40704368; PMCID: PMC12283590.

- Rare diseases as an identity (1).
- Public Policies: (2).
- Technical considerations: digital health 
opportunities in relation to interoperable 
medical data (3).
- A case study (4).
- AI data comparison: (5).
- Ethical challenge: European law brought 
concerning Kant's notion of noumena (6).
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- Public Policies: (2).
The 78th World Health Assembly (May 2025) 
approved the extension and renewal of the 
Global Strategy on Digital Health. 
January 2025, the Indian Ministry of Health and 
Family Affairs of India posted: From Data to 
Diagnosis Transforming Healthcare through 
Digitalisation. Indicating India's Ayushman 
Bharat Digital Mission and the Digital Health 
Incentive Scheme can set a global benchmark 
for digital healthcare transformation. 
On Mar 26, 2025, the European Health Data 
Space entered force. 

However, many existing public health policies 
do not adequately account for the unique needs 
of rare disease populations, particularly in 
integrating patient-reported outcomes into 
digital frameworks.

ISO 17049:2013
Accessible design 
— Application of 
braille on 
signage, 
equipment and 
appliances

A09AA02 - 
Multienzymes 
(Lipase, Protease 
Etc.)
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From Feature to Medical Guideline 
- A case study (4)

Feature 

• Fatty Stool

• Failure to thrive

• Common infections

Shwachman Diamond

Syndrome- Management

• Pancreas insufficiency

• Neutropenia

• Skeletal Dysplasia

• Autisme like

Failure 
to

thrive

•HP:00015
31

•LOINC:42
819-3 
Failure to
thrive
[CCC]

•ICPC: T10
Fatty
Stool

• LOINC 
16142-
2Fat 
[Mass/
time] 
in 24 
hour 
Stool
Pancreas 

insufficientie
• ICD -10 

K86.81

Shwachman

Diamond S

ORPHA:811 

OMIM# 260400

Cystic Fybrosis
ORPHA:586 

OMIM # 21970ICF d 820 School 
education



Open Access FHIR RESTfull API Library

FHIR

Public

Client

Vendor

Health

provider



Terminologies enable semantic interoperability in health information exchange standards 
systems using HL7 CDA and FHIR 
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Ethical challenge: European law brought 
concerning Kant's notion of noumena (6).
Rare Diseases Europe recently (2025) 
reported the impact of living with a rare 
disease. 8 / 10 people with rare diseases 
live with disabilities.
58% experienced discrimination related 
to the rare disease or disability in 
healthcare, housing, employment and 
education.

Harita Y, Kitanaka S, Isojima T, Ashida A, Hattori M. 
Spectrum of LMX1B mutations: from nail-patella 
syndrome to isolated nephropathy. Pediatr 
Nephrol. 2017 Oct;32(10):1845-1850. doi: 
10.1007/s00467-016-3462-x. Epub 2016 Jul 23. 
PMID: 27450397.
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How we perceive the world is shaped by how we 
see and think. 

We can not know the world as it is because we can 
only experience it through our senses and thoughts.
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Results
The table shows ICF ≥6 quotations
from ≥ 3 respondents; the most 
frequent are on top. Not only
activities and participation categories
were used frequently, but also
functions and environmental factors

Materials & Methods
Representatives of the Dutch SDS 
patient organisation selected 12 
categories from the domain activities
and participation of the ICF core-set 
autism brief and included these 
items in a questionnaire.

Growing up with Shwachman Diamond syndrome
International Classification of Function (ICF)

Conclusion
Understanding the positive / neutral and negative aspects of living with a rare condition 
may help parents and communities to support growing up towards a fulfilled life. 
Incorporating the ICF in personal digital health records promotes health and well-being 
at all ages (Sustainable Development Goal #3, United Nations) 
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ICF d 920.0
Recreation and leisure

Indian  Mother and Childcare 
Kolkata, 2020



Rare diseases: ethical challenges in the 
era of digital health

Ethical challenge

• Patient-reported outcomes and lived experiences are crucial for 
developing accurate, person-centred digital health frameworks. Digital 
data on social participation are vital to ensure person-centred health 
services, particularly for poorly understood conditions.

• Individuals with rare chronic disabling conditions provide valuable insights 
based on their perception of reality as the effect of biology and 
experience varies in time and place. They should be actively involved in all 
decisions about their care and data exchange, either as groups or 
individuals.

• Research on digital literacy and training programs for people with a rare 
condition is a precondition.

• To drive innovation, it is essential to incorporate the human perspectives 
on how digitalisation can enhance health and wellbeing.
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Health and 
Well-being 

for all

!



Thank
• European Pediatric Rare Disease Network
John Dodge, U.K.
Lali Margvelashvili, Georgia
Velibor Tasic, N- Macedonia
David Neubauer, Slovenia
Arunas Valiulis, Lithuania
Lina Jankauskaite, Lithuania
Jola Wierzba, Poland 
Jernej Zavrsnik, Slovenia
• Consensus in Pediatrics and Child Health
Manual Katz, Israel
• Forum Rare Diseases, Sri Lankan Pediatric Society
Anjan Bhattacharya, ICF expert India
Sahan Damsiri Perera, IT Expert, Sri Lanka/ Australia
Marc de Graauw, IT Expert, Netherlands
Martin Postma, IT Expert, Netherlands
• People with a rare condition and their families
Paulo Gonçalves, Portugal
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e.siderius@kpnplanet.nl

Siderius, L., Neubauer, D., Bhattacharya, A., Altorjai, P., Margvelashvili, L., Lamabadusuriya, S., Wierzba, J., Mazur, A., Albrecht, P.,  and Tasic, V. 
(2021). Universal Health Coverage “Leave No Child Behind”. Pediatria Polska - Polish Journal of Paediatrics, 96(1), pp.1-6. 
https://doi.org/10.5114/polp.2021.104822
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