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Introduction

1. Promoting the dissemination and generation 
of knowledge on rare diseases in children 
depends on the availability and 
interoperability of primary child health 
data. 

2. A lot of work has been going on in a variety 
of places to further this development, 
including presentations at LOINC 
conferences in Annecy and Atlanta, as well 
as discussions in the X-eHealth project and 
in the IPS community.

3. A first draft HL7 FHIR Implementation Guide 
for Rare Diseases in Child Health is available 
and will be a topic for discussion during this 
session. A strong connection is also felt with 
the CHOICE project (Child Health Obstretics
International Collaboration and 
Exploration).
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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



Real world data



Unified Modeling Language (UML)
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29TH INTERNATIONAL PEDIATRIC 
ASSOCIATION CONGRESS Panama City, 
Panama March 17-21, 2019
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International Patient Summary

From Presentation X-eHealth project
Stephen Kay, december 2021 



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 power of LOINC and HL7/FHIR standards, 

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

 



Digital Modelling of Primary Child Health
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https://www.who.int/europe/publications
/i/item/9789289057622
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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

Universal Health Coverage, leave no child behind

. 
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From : Biology Tutorials > Developmental Biology > Birth of a Human Baby



Blastocyst Morula
16-cell 
stage

4-cell 
stage

2-cell 
stage

Zygote
fertilization

Fetal Record

Subject = 
Patient Y

Patient Y status
 = unborn

Subject 
= Patient Y

Patient Y status 
= born

e

Child Record

Child health record: Information requirements

Information requirements:
• Child: identifier and demographics
• Birth details (maternal, neonatal, APGAR score, discharge 

information …)
• Parent details and siblings
• Family health risk factors (e.g. deaf, eye low birth 

weight…)
• Growth charts
• Newborn checks: head, eyes, ears, mouth & palate, CVS, 

respiratory, abdomen and umbilicus, anus, genitalia, 
testes, Musculo-skeletal, hips, skin, reflex, other concern

• 1 – 4 weeks checks: health & safety (feeding, safe 
sleeping, growth (fontanelles, weight, height, head 
circumference), vaccination …); development (talking …), 
health assessment (eyes, CVS, etc) family (emotional 
health, smoking/alcohol/drugs …)

• 6 – 8 weeks checks: socio-emotional, language/comms, 
cognitive (learning, thinking, problem-solving), 
movement, developments …

• 4 months; 6 months; 12 months; 18 months; 2 years; 3 
years; 4 years …

Note: the Australian Child Health Books is designed for  
health consumers. The contents are not intended for 
supporting clinical care. A different modelling approach 
will be required to support clinical care.
From CHOICE project (Child Health Obstretics 
International Collaboration and Exploration
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Global Preventive Child Health Records

Universl health coverage,  leave no child behind

Netherlands

Sri Lanka

Poland

Spain
Ghana

Peru



Cases 

1. Fetal Alcohol syndrome

2. Maternal Achondroplasia

3. Breech-Cleft Palate-Microtia

4. Neonatal Jaundice & Hyperbilirubinaemia

5. Juvenile Cataract

6. Beta Thalassemia

7. Down Syndrome

Global Child Health
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Case 1 Fetal Alcohol syndrome
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Two Month Old Girl at PCH Visit

Mother : Substance abuse (alcohol) prior and probably during

pregnancy

Pregancy & Fetus : Delay in head growth by ultra sound observations

at 28 weeks of pregnancy

Child at birth : Microcephaly at birth  

At 2 months :

• Postnatal slowing of head growth  

• Poor feeding and slow weight gain

• Recognizable feature - Small palpebral fissures, smooth philtrum 

and thin upper lip

Probable Diagnosis: Fetal alcohol syndrome

Case History

Ref https://www.mayoclinic.org/diseases-conditions/fetal-alcohol-syndrome/symptoms-causes/syc-20352901



Case 1 - Fetal Alcohol syndrome
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Fetal Head Diameter.biparietal
US

LOINC 11820-8

Head Occipital-frontal 
circumference by Tape measure

LOINC 8287-5

Birth weight Measured LOINC 8339-4

Body height Measured --at birth LOINC 89269-5

Body weight Measured LOINC 3141-9

Body height Measured LOINC 3137-7

Feeding disorder of infancy and 
childhood

IDC 10 F98.2

Alcohol Use Complicating 
Pregnancy

ICD 10-
CM

O99.310

Fetal Alcohol Syndrome ICD 10 Q86.0

Maternal Record Child Record - Primary Care

Terminologies

Diagnosis in PMC

Child Record - Primary Care
Child Record - Primary Care



Phenotype Recording
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Newborn

Microcephaly

Human Phenotype 
Ontology

HP:0000252

Depressed nasal bridge HP:0005280

Smooth philtrum HP:0000319

Micrognathia HP:0000347

Epicanthus HP:0000286

Short palpebral fissure HP:0012745

Midface retrusion HP:0011800

Short nose HP:0003196

Thin upper lip vermilion HP:0000219

Fetal Alcohol Syndrome ICD10 Q86.0

Mother Alcohol abuse ICD10 F10.10

{ "resourceType": "Bundle", "type": "collection", "entry": [ { "fullUrl": "http://clinfhir.com/fhir/Patient/cfsb1693121208440", "resource": { 
"resourceType": "Patient", "id": "cfsb1693121208440", "name": [ { "text": "MJ", "given": [ "M" ], "family": "J" } ], "birthDate": "1991-01-01", 
"gender": "female" } }, { "fullUrl": "http://clinfhir.com/fhir/Condition/cfsb1693122416803", "resource": { "resourceType": "Condition", "id": 
"cfsb1693122416803", "subject": { "reference": "Patient/cfsb1693121208440" }, "code": { "text": "Alcohol abuse, uncomplicated" }, "clinicalStatus": 
{ "coding": [ { "code": "active", "system": "http://terminology.hl7.org/CodeSystem/condition-clinical", "display": "Active" } ], "text": "confirmed" } } 
}, { "fullUrl": "http://clinfhir.com/fhir/Patient/cfsb1693127581588", "resource": { "resourceType": "Patient", "id": "cfsb1693127581588", "identifier": [ 
{ "system": "http://www.maternalhosp.com", "value": "010" } ], "link": [ { "type": "seealso", "other": { "reference": "Patient/cfsb1693121208440" } } 
] } }, { "fullUrl": "http://clinfhir.com/fhir/Observation/cfsb1693127612403", "resource": { "resourceType": "Observation", "id": "cfsb1693127612403", 
"status": "final", "code": { "coding": [ { "code": "HP:0005280", "system": "http://human-phenotype-ontology.org" } ], "text": "Depressed nasal 
bridge" }, "subject": { "reference": "Patient/cfsb1693127581588" } } }, { "fullUrl": "http://clinfhir.com/fhir/Observation/cfsb1693127863888", 
"resource": { "resourceType": "Observation", "id": "cfsb1693127863888", "status": "final", "code": { "coding": [ { "code": "HP:0000319", "system": 
"http://human-phenotype-ontology.org" } ], "text": "Smooth philtrum" }, "subject": { "reference": "Patient/cfsb1693127581588" } } }, { "fullUrl": 
"http://clinfhir.com/fhir/Observation/cfsb1693127972179", "resource": { "resourceType": "Observation", "id": "cfsb1693127972179", "status": "final", 
"code": { "coding": [ { "code": "HP:0000347", "system": "http://human-phenotype-ontology.org" } ], "text": "Micrognathia" }, "subject": { 
"reference": "Patient/cfsb1693127581588" } } }, { "fullUrl": "http://clinfhir.com/fhir/Observation/cfsb1693128028899", "resource": { "resourceType": 
"Observation", "id": "cfsb1693128028899", "subject": { "reference": "Patient/cfsb1693127581588" }, "status": "final", "code": { "coding": [ { "code": 
"HP:0000286", "system": "http://human-phenotype-ontology.org" } ], "text": "Epicanthus" } } }, { "fullUrl": 
"http://clinfhir.com/fhir/Observation/cfsb1693128090244", "resource": { "resourceType": "Observation", "id": "cfsb1693128090244", "subject": { 
"reference": "Patient/cfsb1693127581588" }, "status": "final", "code": { "coding": [ { "code": "HP:0012745", "system": "http://human-phenotype-
ontology.org" } ], "text": "Short palpebral fissure" } } }, { "fullUrl": "http://clinfhir.com/fhir/Observation/cfsb1693128176077", "resource": { 
"resourceType": "Observation", "id": "cfsb1693128176077", "subject": { "reference": "Patient/cfsb1693127581588" }, "status": "final", "code": { 
"coding": [ { "code": "HP:0011800", "system": "http://human-phenotype-ontology.org" } ], "text": "Midface retrusion" } } }, { "fullUrl": 
"http://clinfhir.com/fhir/Observation/cfsb1693128235547", "resource": { "resourceType": "Observation", "id": "cfsb1693128235547", "subject": { 
"reference": "Patient/cfsb1693127581588" }, "status": "final", "code": { "coding": [ { "code": "HP:0003196", "system": "http://human-phenotype-
ontology.org" } ], "text": "Short nose" } } }, { "fullUrl": "http://clinfhir.com/fhir/Observation/cfsb1693128297601", "resource": { "resourceType": 
"Observation", "id": "cfsb1693128297601", "subject": { "reference": "Patient/cfsb1693127581588" }, "status": "final", "code": { "coding": [ { "code": 
"HP:0000219", "system": "http://human-phenotype-ontology.org" } ], "text": "Thin upper lip vermilion" } } }, { "fullUrl": 
"http://clinfhir.com/fhir/Condition/cfsb1693128532718", "resource": { "resourceType": "Condition", "id": "cfsb1693128532718", "subject": { 
"reference": "Patient/cfsb1693127581588" }, "code": { "text": "Fetal alcohol syndrome" }, "clinicalStatus": { "coding": [ { "code": "active", "system": 
"http://terminology.hl7.org/CodeSystem/condition-clinical", "display": "Active" } ], "text": "active" } } }, { "fullUrl": 
"http://clinfhir.com/fhir/Observation/cfsb1693129051982", "resource": { "resourceType": "Observation", "id": "cfsb1693129051982", "subject": { 
"reference": "Patient/cfsb1693127581588" }, "status": "final", "code": { "coding": [ { "code": "HP:0000252", "system": "http://human-phenotype-
ontology.org" } ], "text": "Microcephaly" } } } ] }

subject



Fetal Alcohol syndrome
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Case 2 - 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 and body length are followed according to 

achondroplasia growth curves

Achondroplasia curves are available in PCH and home-based record

Case History



Case 2 - 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

FHIR

Terminologies

Management in Home



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



Case 3 – Birth with Congenital anomalies
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Breech Delivery with Congenital Anomalies

Mother : Breech delivery

Child at birth : Birth Weight

Physical examination at 5 hours after birth : 

• Congenital anomaly visible at birth: Cleft palate | Microtia        

PCH rerefers to:

• Cleft palate team | Auditory screening (microtia risk of hearing 

deficit) | Genetic test:  Genetic cleft lip palate | Ultrasound hip (risk 

hip Dysplasia) 

PCH Information for Home based record : Feeding difficulty:

Feed with expressed breast milk from a cup and spoon or bottles; a 

special teat may be used. The technique of feeding is to deliver a bolus 

of milk over the back of the tongue into the pharynx with a spoon, 

pipette or some other pouring device. The baby will then swallow 

normally. 



Case 3 - Breech-Cleft Palate-Microtia
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Hospital Record Home Based Record

Date Flow

FHIR

Terminologies

Diagnosis

Head Occipital-frontal circumference by 
Tape measure

LOINC 8287-5

Birth weight Measured LOINC 8339-4

Body height Measured --at birth LOINC 89269-5

Gene studied [ID] LOINC 48018-6

Breech Delivery ICD 10 O80.1

Cleft Palate ICD 10 Q35

Microtia ICD 10 Q17.2

Feeding difficulties ICF d550

Paediatrician



Assess to genetic testing
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https://www.omim.org/entry/612290

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

OMIM



Case 4-Neonatal Jaundice & Hyperbilirubinaemia
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Two Day Old Neonate

Mother : Pregnancy duration 36+2 weeks

Child at birth : Birth weight 2900 gram | Breast feeding

Physical examination : Jaundice        

Laboratory test : Bilirubin

If the bilirubin is above the threshold (Table 25 from the book): refer 

urgently to hospital for phototherapy or exchange transfusion. 

To Home Based record:

Counsel to continue breastfeeding to ensure adequate hydration and

address breastfeeding problems, if needed 

Case History



Case 4-Neonatal Jaundice & Hyperbilirubinaemia
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Hospital Record PHC

Date Flow Terminologies

Diagnosis

Head Occipital-frontal 
circumference by Tape measure

LOINC 8287-5

Body height Measured --at birth LOINC 89269-5

Body height Measured --at birth LOINC 89269-5

Scleral icterus (finding) SNOMED CT 246975001

Preterm spontaneous labour 
with preterm delivery

ICD 10 O60.1

Neonatal jaundice from other 
and unspecified causes

ICD 10 P59

Neonatal bilirubin panel 
[Mass/volume] - Serum or 
Plasma

LOINC 50189-0

FHIR

Laboratory



The need for neonatal jaundice screening awareness in the 
Pakistani population: short communication

• Educating the mothers on screening for early detection of 

neonatal jaundice and seeking medical treatment in a country like 

Pakistan, which is considered a high-risk population, is crucial. 

• Also, as most females give birth at home, hence, midwives’ 

knowledge about neonatal jaundice also needs to be improved.
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Naeem H, Ullah K, Ochani S, Naeem K, Ahmad HB, Hasibuzzaman MA. The need for neonatal jaundice screening awareness in the Pakistani population: short communication. Ann Med Surg (Lond). 
2023 Jul 3;85(8):4187-4189. doi: 10.1097/MS9.0000000000000960. PMID: 37554868; PMCID: PMC10406009.



Case 5- Juvenile Cataract
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A Two Month old at PCH

PCH

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

Case History



Case 5- Juvenile Cataract
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Date Flow
Terminologies

Diagnosis

Red reflex absent SNOMED CT 247079003

Abnormal vision SNOMED CT 7973008

Study observation Left optic lens 
Slit lamp biomicroscopy

LOINC 79866-0

Infantile, juvenile and presenile 
cataract

ICD 10
H26.0

Primary Care Hospital

Primary Care Home Based RecordHospital Record

Home Based Record



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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Case 6 - Beta Thalassemia
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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

Case History



Case6 - Beta Thalassemia
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Primary Care Heamat Clinic

Date Flow

FHIR

Terminologies

Diagnosis

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



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 7 – Down Syndrome
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Diagnosis : Down Syndrome

Case History

2 year old girl in Ingiriya, Sri Lanka

Diagnosed with Down Syndrome
ICD Q90. 9
The mother knows about the international Down syndrome
quideline through her facebook group

she asks the primary care physision to check for thyriod
functions

ICD E03.9 – Hypothyroidism
LOINC 3015-5 Thyrotropin [Units/volume] in Blood
LOINC 32215-6 Thyroxine (T4) free index in Serum or Plasma 
by calculation Active Component



Case 7 – Down Syndrome
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Primary Care Home Based Record

Date Flow

FHIR

Terminologies

Diagnosis

Thyroxine (T4) LOINC 32215-6

Thyrotropin [Units/volume] in Blood LOINC 3015-5

Body height Measured LOINC 3141-9

Body Height Measures LOINC 3137-7

Hypothyroidism IDC 10 E03.9 

Down Syndrome ICD 10 Q90.0
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https://ourworldindata.org/grapher/share-with-down-syndrome

Ingiriya



HL7 Europe jan 2024

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

2022



ICF d 920.0
Recreation and leisure

Indian  Mother and Childcare 
Kolkata, 2020
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Epilepsy – assistive products-
Health Technology Assesment

Mosaic ring chromosome 20

ICF d132
Acquiring Information
 

EPIHUNTER

https://rarecare.world/maatschappelijke-ondersteuning/d-132-acquiring-information
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What can we do, together?
Universal Health Coverage
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3 May 2022
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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”.
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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




Open Access FHIR RESTfull API Library

FHIR

Public

Client

Vendor

Health

provider



ISO/TS 82304-2:2021 
Health software Part 2: Health and wellness apps
Quality and reliability

Kolkata, 2020



Cameroon’s Children 
17 January 2024 CHIFA
message from Cameroon
on child health pocket 
handbook

“sharing it to some medical 
and child protection whatsapp 
groups around Cameroon and 
particularly in conflict affected 
regions.
People are subject to solar 
light for charging of phones.”

Conflicts, wars, disasters 
hinder our work globally. Lets 
work to mitigate these factors.
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