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Introductie

Shwachman Diamond Co management
Rare Disease Interoperable Model

(Internationale) Samenwerking
VWS project Rare Care World

Med Mij en Europese kinderartsen
HL 7 en het PGO

Global Child Health
➢ Sustainable Development Goals
➢ Universal Health Coverage



International Medical Guideline
Shwachman Diamond Syndrome, 2011

Dror Y, Donadieu J, Koglmeier J, Dodge J, Toiviainen-Salo S, Makitie O, Kerr E, Zeidler C, 
Shimamura A, Shah N, Cipolli M, Kuijpers T, Durie P, Rommens J, Siderius L, Liu JM. Draft 
consensus guidelines for diagnosis and treatment of Shwachman-Diamond syndrome. 
Ann N Y Acad Sci. 2011 Dec;1242:40-55. doi: 10.1111/j.1749-6632.2011.06349.x. 
PMID: 22191555.
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Interoperable data 
model



(Internationale) Samenwerking:
Rare Care . World
Subsidie VWS 2017-2018
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Rare Care.World
Thalassemia

Thalassemia, Sri Lanka, 2018
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Unified Modeling Language (UML)
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Codification Meaning

ICD & Orpha code International Code of Diseases / Orphanet code

ICF (-CY) The International Classification of Functioning, Disability and 
Health for Children and Youth (ICF-CY) is a derived version of the 
International Classification of Functioning, Disability and Health
(ICF, WHO, 2001) designed to record characteristics of the 
developing child and the influence of environments 
surrounding the child .

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

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

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

HPO The Human Phenotype Ontology (HPO) provides a 
standardized vocabulary of phenotypic abnormalities 
encountered in human disease.

HL 7 WGM 4 november 2021



Interoperable codes in care

LOINC
The international standard for identifying health measurements, observations, and documents.

LOINC 
8287-5 

Measuring 
Head 

Circumference 

Abnormal ear

.
HP:0008551

Goldenhar s

Neutropenia

LOINC
751-8

Neutrophils

LOINC
94500-6

SARS

Immunodeficiency

ATC
A09AA02 

Pancreatine
Vitamine A,D,E,K

Bo5XC

Shwachman DS

HP:0001182

Tapered  fingers
Coffin Lofry s
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OMIM, HPO,LOINC
Global Child Health

New variants found in Mendelian disease, what next? 
Review #bioinformatics scoring to prioritise 2017 
https://www.nature.com/nrg/articles

Medium-chain acyl-CoA
dehydrogenase deficiency
(MCAD deficiency or 
MCADD), is a disorder of
fatty acid oxidation that
impairs the body's ability to
break down medium-chain 
fatty acids into acetyl-CoA. 



Recognize

Symptoms

• Steatorrhea

• Failure to thrive

• Recurrent infections

Shwachman Diamond

Syndrome- Management

- neutropenia

- pancreas insufficiency

- skeletal dysplasia

- developmental delay

LOINC 751-8 
Neutrophils in blood
Units: 
number/volume (103/μL)

Shwachman Diamond Syndrome
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ICF : INTERNATIONL CLASSIFICATION of FUNCTIONING. 
DISABILITY and HEALTH 

Universal Health Coverage leave no child behind

Boys with Duchenne 
Muscular Dystrophy 
Poland

Gowers’s Sign ICF-b 730 Muscular 
Power Functions



https://www.icf-elearning.com
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ICF in Rare Care World



ICF d 920.0
Recreation and leisure

Indian  Mother and Childcare 
Kolkata, 2020

ICF Kolkata 10  oct 2021
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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


PGO

ICFb ICFd ICFe
ISO 
9999ICD

Laboratorium

Ziekenhuis

Gemeente

UWV Onderwijs

Apotheek

Fysiotherapie

Huisarts

Medisch SociaalClient

Client Centraal
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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….



Eerste voorbeeldinrichting PGO (sept. 2020)
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SDS
Guideline

Orpha

Neutropenie
ICD

Neutrophielen

LOINC
ZIB 

Laboratoriumtest

Antibiotica

ATC
ZIB Medicatie 

voorschrift

Pancreas 
insufficientie

ICD

Vitaminen (serum)

LOINC
ZIB 

Laboratoriumtest

Pancreas enzyme

Vitaminen A,D,E,K

ATC

ZIB Medicatie 
voorschrift

Verstandelijke
beperking

ICD

Intellectual 
function

ICF B

ZIB Probleem
ZIB Functionele of 

mentale status 

Autorijden

ICF D

ZIB Probleem
ZIB Functionele of 

mentale status 

Rare Care World
MedMij ZIB’s
(binnen gegevenssets)
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FHIR Profile chronic condition
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Universal Health Coverage, leave no child behind



REST API, compatible with FHIR/HL7 , one
endpoint
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Universal Health Coverage, leave no one behind



Achondroplasia
‘Dwerggroei) 
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Univesal Health Coverage, leave no child behind

Primary Care September 2021

• 2,5 year old boy  diagnosis 
achondroplasia , sign of 
autism, association with the 
mutation FGFR3?

• 4 weeks old girl, normal  
weight, reduced length , 
large head, FGFR3 DNA 
analysis is performed

In nearly all instances achondroplasis is 
caused by a glycine to arginine substitution
(G380R) in the FGFR3 protein:
OMIM #100800 Orpha:15
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Achondroplasia

Universal Health Coverage, leave no child behined



ICF  International Classification, Functioning, Disability and 
Health
Achondroplasia

First Feature

Diagnosis
Achondroplasia

Medical Guideline

ICF : Body Functions & Structures

ICF: Activity Participation
D845 Acquiring, keeping and terminating a job
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MedMij en Europese kinderartsen
Leave no one behind

The Netherlands

Day Centre
Coffin Lowrey

Syndrome

India

NIEPID
To be diagnosed

Georgia

Abandoned
Undiagnosed

South America

Living with family 
In rural village
‘ Birth trauma’ 
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Global Child Health

World wide children are measured, examined, 
developmental screened, and vaccinated in 
Preventive child health
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Growth
Development
Physical examination
Vaccination
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Preventive Child Health Records

Universl health coverage,  leave no child behind

Netherlands

Sri Lanka

Poland

SpainGhana

Peru



International classifications as a tool for interoperability in child
health

Towards a Global Integrated Digital Preventive Child Health Model

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
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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FHIR Profile Australian Child Digital Health
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Universal Health Coverage leave no child behind



Domestic general government health 
expenditure per capita, 2018 WOLD BANK 

Universal Health Coverage, leave no child behind

The STIGMA
Laurien, from Rwanda, 4 october2021 on UHC

…females with Type 1 Diabetes either cannot be
married or if they get married they are sometimes
abused, or sometimes they choose to have children
without being legally married and this is seen as a sin
in Rwandan culture. 
I know more than 200 who have died from T1D and 
mostly because of poverty. 

https://data.worldbank.org/indicator/SH.XPD.GHED.PC.CD



ISO= International Standards globally 
recognized guidelines and frameworks
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Dank:
European Paediatric Rare Disease Network
Marc de Graauw, IT Expert, Nederland
Martin Postma, IT Expert, Nederland
Mijn PGO, Nederland
InQdo, Nederland

Mensen met een zeldzame aandoening en hun familie
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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

Mogelijk gemaakt door:


