
Leave no child behind

Liesbeth Siderius

Rare Care Word & Shwachman diamond Syndrome Support Holland 



despite
• Convention on the Rights of the Child, 

embedded in the 
• Convention on the Rights of Persons 

with Disabilities and a mandate set by 
the 
• Sustainable Development Goals. 
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UNICEF, January 2022
Millions of children with disabilities around the 
globe continue to be left behind,

Often this neglect is the result of limited data
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What can we do, together?
Universal Health Coverage
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Leave no child behind

SupportManage Recognize

From first feature to rare disease co-management with LOINC



Interoperable data 
model
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• Preventive Child Health 
LOINC, HPO, ICPC

• Digital medical guidelines
ICD, LOINC, ATC, Snomed, 
ORPHA, OMIM

• Community
International Classificatie 
Function (ICF) for everyone

1. Recognize

2. Multidisciplinary care

3. Social support

Leave no child behind



One code = One meaning

LOINC Standard for identifying
health measurements, 
observations, and documents
HPO: Human Phenotype Ontology
ICPC: International Classification of 
Primary Care 
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 

LOINC October 2022

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



International classifications
the tool for interoperability in child health

Global Child

Health Scheme

Primary Care

Physical 
examination 

Microtia
ICPC: 
H80

ICD 10: 
Q17.2
HPO: 

0008551

Facial 
asymmetr

ie
HPO: 

0000324

Vaccination

Diphteria
Hemophilus
Influenzae

B-Pertussis-
Poliomyelitis

-Tetanus-
Hepatitis B

ATC 
J07CA09 

Oculo-Auriculo-Vertebral Spectrum/Goldenhar
Syndrome
ORPHA:141132 Oculo-auriculo-vertebral spectrum
OMIM # 164210 HEMIFACIAL MICROSOMIA; 
HFM
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International Conference on Birth Defects and Disabilities 
in the Developing World
23 - 26 Feb 2020, Colombo, Srilanka



RESULT in VALUE and UNITS
LOINC

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

Shwachman DS

HP:0001182

Tapered  fingers
Coffin Lofry s
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ACHONDROPLASIA

OMIM #100800 Orpha:15

Achondroplasia-growth curve at 
each primary care visit

LOINC 8302-2 
Body height

LOINC 29463-7
Body weight

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

New Treatment

Achondroplasia

Hydrocephalus Risk
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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

33051-4 Erythrocytes [Presence] in Urine

2888-6 Protein [Mass/volume] in Urine

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

53853-8 COL4A5 gene targeted mutation 
analysis

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

98422-9 Hearing loss degree Ear - left
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Fish-eye disease 
is extremely rare 
Partial deficiency 
of lecithin–
cholesterol acyl-
transferase 
(LCAT) 
very high serum 
free cholesterol  
corneal opacities, 
beginning in 
adolescence or 
early adulthood
Haemolytic 
anaemia and renal 
involvement

high LDL (331 mg/dl) (LOINC 
2089-1 Cholesterol in LDL 
[Mass/volume] in Serum or 
Plasma).

persistent proteinuria 
(LOINC 2888-6 Protein 
[Mass/volume] in Urine )

steroid resistant nephrotic 
syndrome ICD-10-CM N04.9.)

high total cholesterol (491 
mg/dl) (LOINC 2093-3 
Cholesterol [Mass/volume] in 
Serum or Plasma) 

# 136120 FISH-EYE DISEASE; FED
Genetic studies revealed a mutation 
in the lecithin: cholesterol acyl-
transferase gene



Tests for creatine kinase. 
Children with DMD always have a very high level of creatine
kinase (about 10-100 times normal).
Creatine kinase level is normal, then DMD is ruled out
Creatine kinase level is high, further tests are needed to see 
whether this is due to DMD or to some other condition.

Duchenne Muscular Dystrophy

LOINC October 2022

Muscular power function
ICF b 730

49551-5
Creatine kinase.MB
[Mass/volume] in Blood

22075-6 DMD gene 
mutations tested for in 
Blood or Tissue by 
Molecular genetics method 
Nominal

OMIM # 310200
MUSCULAR DYSTROPHY, 
DUCHENNE TYPE; DMD
ORPHA:98896 Severe 
dystrophinopathy, Duchenne type



HPO: Human Phenotype
Ontology
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Hemihypertrophy HP:
0001528

Clinodactyly of the 5th 
finger
HP:0004209

Foot oligodactyly
HP:0001849

Short hallux HP:0010109



Primary health care, the pillar of 
universal health coverage
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Universal Health Coverage, 
leave no child behind

EAP Barcelona 2022

https://www.who
.int/europe/public
ations/i/item/978
9289057622

https://www.who.int/europe/publications/i/item/9789289057622


EAP Barcelona 2022

The health information system ensures the collection, 
analysis and use of data to ensure early, appropriate action 
to improve the care of every child

Universal Health Coverage, leave no child behind

. 
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From Feature to Medical Guideline

Feature
• Fatty Stool

• Growth Retardation

• 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



SDS
Guideline

Orpha

Neutropenia
ICD

Neutrophiles

LOINC
ZIB 

Laboratoriumtest

Antibiotics

ATC
ZIB Prescription

Pancreas 
insufficientie

ICD

Vitamines (serum)

LOINC
ZIB 

Laboratoriumtest

Pancreas 
enzyme

Vitaminen
A,D,E,K

ATC

ZIB Prescription

Intellectual 
Disability

ICD

Intellectual 
function

ICF B

ZIB Problem            
ZIB Function of 
mental status 

Driving a car

ICF D

ZIB Problem            
ZIB Function of 
mental 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



Rare Care.World
Thalassemia
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API endpoint ORPHA231214

Thalassemia
ORPHA231214
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International Patient Summary ISO 27269:2021
Health informatics 
— International 
patient summary
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International Patient Summary

From Presentation X-eHealth project
Stephen Kay, december 2021 



Nictiz 22-09-2022 Loosdrecht

3 may
2022
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People with a rare condition and their families.
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e.siderius@kpnplanet.nl
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