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despite the near-universal ratification of the

• Convention on the Rights of the Child, the call 
for action embedded in the 

• Convention on the Rights of Persons with 
Disabilities and the clear mandate set by the 

• Sustainable Development Goals. 

Often, this neglect is the result of 
limited data
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UNICEF, January 2022
Millions of children with disabilities around the globe continue 
to be left behind,

Abandoned in hospital
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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
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3 May 2022



Interoperable data 
model



Digital Modelling of Primary Child Health
From home to each health system
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https://www.who.int/europe/publications
/i/item/9789289057622



https://apps.apple.com/es/app/primary-
health-care/id6475376267?l=en-
GB&platform=iphone
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Launched 29 april 2024 by WHO



Digital Modelling of Primary Child Health
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• Illustrative cases from The WHO Pocket Book on 
Primary health care for Children and Adolescents 
(WHO Europe, 2022)  

• Proof of concept for a comprehensive implementation 
guide that harnesses the digital terminologies and 
HL7/FHIR standards 

• Facilitating the seamless integration of WHO's quality 
healthcare standards into diverse primary care 
environments for children and adolescents. 

 



✓Dissemination and generation of knowledge 
on diseases in children depends on the 
availability and interoperability of primary 
child health data. 

✓Implementing structured set of interoperable 
international data terminologies such as the 
International Classification of Diseases (ICD) 
and International Classification of Function 
(ICF) as well as the numerical Logical 
Observation Identifiers Names and Codes 
(LOINC).
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Modern pediatrics leaving no child behind



International terminologies as a tool for interoperability in child health

Global Child

Health Scheme

Primary Care

Physical 
examination 

Microtia

ICPC: H80

ICD 10: 
Q17.2

HPO: 
0008551

Facial 
asymmetri

e

HPO: 
0000324

Vaccination

Diphteria
Hemophilus
Influenzae B-

Pertussis-
Poliomyelitis-

Tetanus-
Hepatitis B

ATC 
J07CA09 

One code = One meaning
ICPC: International Classification of Primary Care 

HPO: Human Phenotype Ontology 

LOINC Standard for identifying health measurements, 
observations, and documents

ICD:   International Classification of Diseases

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 

Oculo-Auriculo-Vertebral Spectrum/Goldenhar
Syndrome
ORPHA:141132 Oculo-auriculo-vertebral spectrum
OMIM # 164210 HEMIFACIAL MICROSOMIA; HFM
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Title “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, published in “Frontiers in Pediatrics-Children and Health”.

Author Figure S.D. Perera, University Colombo, Sri Lanka
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The health information system ensures 

the collection, analysis and use of data to ensure early, 
appropriate action to improve the care of every child

Mordern pediatrics leaving no child behind

. 



Short Stature
Real time evidence
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Case Maternal Achondroplasia
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Pregnant woman visit PCH at 22 weeks pregnancy 

Mother : Diagnosed with achondroplasia (data academic 

hospital)

Pregancy & Fetus : Short femur by ultra sound observations at 

22 weeks of pregnancy

PCH officer considers child has achondroplasia & Refer to 

academic hospital

Child at birth : Macrocephaly and short stature at birth  

After birth:

Child head circumference, body length and weight are 

followed according to achondroplasia growth curves



Maternal Achondroplasia
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Femur Length US LOINC 11963-6

Head Occipital-frontal circumference 
by Tape measure

LOINC 8287-5

Birth weight Measured LOINC 8339-4

Body height Measured --at birth LOINC 89269-5

Achondroplasia ICD 10 Q77.4

Maternal Record Home Based Record

Date Flow HL7

FHIR

Terminologies

Integration in electronic  
health records

{"resourceType":"Observation","id":"cfsb1704636128883","status":"final",

"code":{"coding":[{"code":"3141-

9","system":"http://loinc.org","display":"Body weight 

Measured"}]},"valueQuantity":{"value":10,"unit":"kg"},"interpretation":[{"

coding":[{"code":"L","system":"http://terminology.hl7.org/CodeSystem/v3-

ObservationInterpretation","display":"Low"}]}],"subject":{"reference":"cfs

b1704507726008"},"effectiveDateTime":"2024-01-01T00:00:00.000Z"}

Digital language
JSON



Achondroplasia-growth curve at each primary care visit

Maternal Achondroplasia
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LOINC 8302-2 Body heightLOINC 29463-7 Body weight

LOINC 8287-5 Head Occipital-
frontal circumference by Tape 
measure

Hydrocephalus Risk New Treatment

The company will price the treatment at roughly $300,000 per year

Real life data 



Diseases and conditions

7.14 Thalassemia

7.3 Autism spectrum 
disorder
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Case Beta Thalassemia  Children on the move
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A four Month Old Child at PHC Visit In Sri Lanka

PCH

Vaccination: DTP

Physical exam: Pale | Large spleen and liver

Laboratory test : Hemoglobine | Microcosis red blood cells

Referal to Thalassemia clinic

Parents are advised about routine vaccinations

Cascade Screening of Family

Diagnosis : Beta Thalassemia



Beta Thalassemia
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Primary Care Heamat Clinic

Date Flow HL7

FHIR

Terminologies

Integration in electronic  
health records

diphtheria-poliomyelitis-tetanus ATC J07CA01 

Pallor SNOMED CT 1237486008

Hepatomegaly SNOMED CT 80515008

Splenomegaly SNOMED CT 16294009

Haemoglobin concentration in 
blood

LOINC 718-7

Microcytes in blood film LOINC 741-9

Feeding disorder of infancy and 
childhood

IDC 10 F98.2

Beta Thalassaemia ICD 10 D56.1

Thal Clinic

{"resourceType":"Practitioner","id":"cfsb1704509045558","name":[{"text":"Doctor 

Practioner","given":["Doctor"],"family":"Practioner"}],"telecom":[{"system":"email","value":"xxx@xxx.com","use":"wor

k"},{"system":"phone","value":"0771111111","use":"work"}],"address":[{"text":"No x, Stree x, City 

X","use":"work","type":"both","line":["No X"],"city":"CIty X","country":"XXX"}]}

Digital Language JSON



Beta Thalassemia
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C a r r i e r  r a t e  o f  β - t h a l a s s e m i a  i n  e n d e m i c  c o u n t r i e s .  D a t a  t a k e n  f r o m  
t h e  g l o b a l  b u r d e n  o f  d i s e a s e  c o l l a b o r a t i v e  n e t w o r k .

Front. Hematol., 20 June 2023
Sec. Red Cells, Iron and Erythropoiesis Volume 2 - 2023 | https://doi.org/10.3389/frhem.2023.1187681

https://doi.org/10.3389/frhem.2023.1187681


Case Skin
Autism Spectrum Disorder 
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Tuberous sclerosis
complex
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Northrup H, Aronow ME, Bebin EM, Bissler J, Darling TN, de Vries PJ, Frost MD, 
Fuchs Z, Gosnell ES, Gupta N, Jansen AC, Jóźwiak S, Kingswood JC, Knilans TK, 
McCormack FX, Pounders A, Roberds SL, Rodriguez-Buritica DF, Roth J, Sampson 
JR, Sparagana S, Thiele EA, Weiner HL, Wheless JW, Towbin AJ, Krueger DA; 
International Tuberous Sclerosis Complex Consensus Group. 
Updated International Tuberous Sclerosis Complex Diagnostic Criteria and 
Surveillance and Management Recommendations. Pediatr Neurol. 2021 
Oct;123:50-66. doi: 10.1016/j.pediatrneurol.2021.07.011. Epub 2021 Jul 24. 
PMID: 34399110.

Autism Spectrum Disorder
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From Feature to Medical Guideline

Feature 

• Fatty Stool

• Failure to thrive

• Common infections

Shwachman Diamond

Syndrome- Management

• Pancreas insufficiency

• Neutropenia

• Skeletal Dysplasia

• Autisme like

Failure 
to thrive

•HP:0001531

•LOINC:42819-3 
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 # 21970



ICF 5 october 2024

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) 



ICF d 920.0
Recreation and leisure

Indian  Mother and Childcare 
Kolkata, 2020
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ISO/TS 82304-2:2021 
Health software Part 2: Health and wellness apps
Quality and reliability

Kolkata, 2020
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Epilepsy – assistive products-
Health Technology Assessment

Mosaic ring chromosome 20

ICF d132
Acquiring Information
 

EPIHUNTER

https://rarecare.world/maatschappelijke-ondersteuning/d-132-acquiring-information


Set of common data elements for rare diseases registration
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ICF

ORPHA 
ICD 9
ICD10

HGVS Human Genome Variety
HPO
HGNC Human Genome Nomenclature
OMIM



Terminologies enable semantic interoperability in health information exchange standards 
systems using HL7 CDA and FHIR 



Conclusion
• Evidence based guidelines are the basis of global child health care

• Clinical data points derived from guidelines by clinicians serve as interoperable

terminologies

• Care delivery is ‘translated’ into digital language as JSON

• FHIR enables semantic interoperability in health information exchange 

standards systems for clinical and administrative content

• A defined FHIR profile can be offered as application programming 

interface (API) to enable two or more computer programs to communicate with 

each other
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Open Access FHIR RESTfull API Library

FHIR

Public

Client

Vendor

Health

provider



Title “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, published in 
“Frontiers in Pediatrics-Children and Health”.
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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
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https://datafirst-ailater.health/home
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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
Marc de Graauw, IT Expert, Netherlands
Martin Postma, IT Expert, Netherlands
• People with a rare condition and their families
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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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