A Semantic Information Standard for Global Child Health
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Where you live in the world dramatically affect's
' your access to essential health serviced
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Introduction

= (Dis)abled child
Rare is common

= The Diagnosis
Early recognition

= Universal Health Coverage
Leave no child behind

= Digital Health for all
Global child health



Children living with the diagnosis
= autism,

= developmental delay,

= cerebral palsy,

= hearing deficits and

= visual impairment

may very well have a

rare condition with

» specific health risks and treatment



Disabling and
Rare
Conditions

70 % manifests in childhood
Health and well being for all

<5vyear 2-3 % have arare disease
Early recognition

chronic and life-threatening
Reduce inequalities

72% of genetic origin

Shwachman Diamond Syndrome




#ADay4All




Leave no one behind

What can we do?

The Netherlands Sri Lanka Georgia South America
Day Centre Pediatric Clinic Abandoned Living with family
Coffin Lowrey To be diagnosed Undiagnosed In rural village

Syndrome ‘Birth trauma’




Leave no one behind
When new techniques available (‘.
and affordable for all J@gc;;:GE

DAY

Importance of a diagnosis

f:f} Physical and mental disabilities reported due to
8 birth trauma; may be caused by

I GATADZ2b gene mutation.

&8 Most parts of the world these diagnostics are not
' available, and pricing of foreign Ilaboratories

4 unaffordable.

The Netherlands, South America , 2019




New diagnostics

Nephrotic Syndrome

Renal cysts in adulthood / autosomal dominant
tubulointerstitual kidney disaese (ADTKD)
(NEF26w18 1; 20 genes)

AGE COLAMYT, DAVURT T, GANAR MNFIR MUCY OFDT, PRDY. PAD2,
PAND, PRYCSH, REN SECETAT SPCAND, SECET TMEMIO4 T2C1,

e JECE UMOE VTS

—  Nephrotic syndrome (NPHS) / Focal segments|

glomerulosclerosis (FSGS) (NEF11v18.1; 74 genes)
ACTNA. ADCKD. ADCKA, ALGT, ANIN. APQLY. ARMGAPM, ARMGOAA
CD151. COSAP. CFr, CLOVE. COLAAD COLAAd, COLAAS COQZ COO4,
CO0S COQ7. COT% CREZ CULMN DGME EMP2 FATY FNY FONCI,
GLA. GPCS. GEN. WEZ ITGAS ITGEE, KAMKY. KANKD. KANKY, LAGER,
LANNIZ LCAT LAMWNA LMNXTR LYZ MAFS. MASL MYWO, MYOAE NPMST,
NEHEZ NUPTOT, MAP0S, MUY, NGRS, COGER, PAX2 POSST. PDSS2,
ALCEL, AL, POONE, PTPRO SCARRZ SECATAT, SLCTAT, SIMARCALTY,
SMARCALT, TREImy, TAYDLMS TRYPCE TTCZIO WOWTI WTr ros
YROC, ZWPSTEM

————Chronic kidney disoase of the young {CXO=Y) {nctodes

PKD1 and PKD2) (NEF24v18 1. 141 genes)
ACE ACTING. ADCK&, AGT. AGYWI. AGXT ALGY AW, ANKSE AMOAT,
APOLT, ARWGDNA, ATYNTO, B3N BaWR1, BCSAL CX CDIS1. COZAP,
CO4E CEVIE4 CEF0. CFE CFM CFra, OFL CHOT, CLONS COLeay
COLeae. COLeAs COC2 CO04 CAS2. CTNS CuBw Cyer28T,
CYPIIRZ DACTY DCDCI DGME DSTYNE, BMAP2. EYAL FANY FATY
FGA. FW1 FOXCY FRASY. FREMT. FREMZ GATAL GLA. GLISZ. GRMPR,
GRY¥™I, GSN. MWD MOGAY WPSET FET2T, FTH. INFZ. INVE QCaT,
ITGAY ITGAL MG, KAMKT FANKE KANKE MAMSSS Aaapses
LAMGS LMNA (AR, LRVGD, LYZ MAFE. MAGY MAPTOL MASWRPY,
MUCT, MYHTT. NYHE WYO1E MEXS NOTOHDZ. NOME1 NPMES nesig

The Netherlands

iross hematuria Microscopic hematuri;

— Diabetes insipidus, nephrogenic and neurogenic
(NEF25vi6.1; 3 genes)
ACFRZ AW AVWR?

Copy number analysis * — AVPR2

. Electrolyte disorder (Including Bartter syndrome, Giteln
syndrome and hypomagnesamia)* (NEFOBv18.1, 20 gerx
BEND. CACNAIS, CASR. CLCWS, CLOMKA. CLONYS, CLowTe, &
CNVME DGATY, EGF. EPCAM, FXYD2. GUCYIC, MWF1R, MO, K
MAGEDS, MYOSE ANEUROGI ACADY SCN4A, SIC12AY XL

SLCIAT SLCarAT, SLOME SAWTD. THROMW

number a is* C CLONKB L SLC12A3

Hyperuricemia J Uricosuria (NEFOSVIE 2; 14 genes)

ALDOG ALMEY ATPTI CTNS GEPC GALT, MPRTY PYGM. REX !
SLCIPNL LD, LA, WO

~1 Nephrocalcinosis [ Nephrolithiasis® (NEF10v18 1. 53 ger
AGKT. ALDOD, APTS?. APRT. ATPOGAA, ATPEVIS!, ATPTS, 55N
CASR. CLONS CLOMRE CLOWTE. CLONIE. CINS CYPdval
ENPPL, FAMAOA, FGF23 GOPC. GALT. GNATE, GRMIVE. MNF4A 4
MPRYE, RENUT. AL MASED2 OCSL PrEX PR SCOWTE 3¢
SLCI2AY, SUCIPATYL SLCHS, SLCHAY, SLCHAZ S1CHNE 5L
SLCIA7, SLCAAT, SLOSAM. SLCSAD0 SLETAD SLCRAMET, TR
VIPASHL WEIER XD

Copy number ANANEIRS ™ SLO3A1 SLCTAS

=




Coordinated Care

-developmental delay
-early loss of teeth
Exoom screening, genes related to developmental delay:

Gene RPSKA3: mutation ¢.1198C>T

Coffin Lowry Syndrome

-progressive kyphosis/scoliosis

-sensorineural hearing defect .

-cardiac evaluation

-sudden loss of muscle tone induced by unexpected tactile

or auditory stimuli and epilepsy.
The Netherlands



Global Child Health

World wide children are measured,
examined, developmental screened, and
vaccinated in

Preventive child health




Global Child Health

Measure —
Head circumference

DCC gene mutation p.(Vallll7Met) p.(Thr1339lle)
Pathogenic mutation ?
DCC gene mutations are associated with congenital mirror movement disorder

The Netherlands




Global Child Health




Associated RISK

Microtia Conductive Hearing loss

The A.A.P. endorses universal hearing screening regardless of the R
Ear Tags presence or absence of preauricular skin. No recommendations K
or guidelines about the role of renal ultrasonography. e

Beckwith Most of the tumors associated with BWS occur in the first 8—10 years
Wiedemann of life with very few being reported beyond this age; 'l “sﬂ
Syndrome most common are Wilms tumor and hepatoblastoma. Ph
Goldenhar Hemivertebrae

Syndrome

Down syndrome Congenital cardiac anomalies

Brachio Oto Renal Renal disease
Syndrome

::‘ Treacher Collins Early operations focus on maintaining the airway,
/’ syndrome protecting the eyes, and auditory neurological development.




Global Child Health




Global Child Health

Skin> dermatologist:
ichthyosis

Small penis> endocrinologist:
hypogonadism

primary care

Kallmann Syndrome &
Ichthyosis

Both KAL1 and steroid sulfatase gene are located in the Xp22.3 region

Kallmann syndrome and ichthyosis: a case of contiguous gene deletion syndrome.
Berges-Raso I, Giménez-Palop O, Gabau E, Capel I, Caixas A, Rigla M. Spain
Endocrinol Diabetes Metab Case Rep. 2017 Sep 28;2017






Global Child Health

v Health Conditions Related to Genetic Changes

» Klippel-Trenaunay syndrome

» Megalencephaly-capillary malformation syndrome

Google

» Epidermal nevus

» Head and neck squamous cell carcinoma

PIK3CA-related over- growth jLung cancer
spectrum

The Netherlands

p Ovarian cancer

p Cancers

p Other disorders




Global Child Health

Eye screening test
f’_r(_eygntive Child Health Scheme

] migemeen | Bijzonderheden

(] overzichten ) Nietgevraagd @ Geen bilzonderheden Bijzenderheden

] Contactmoment 3j6m g r

| Contactmoment | | vorige Volgende -
W Activiteit
W Groei rOogonderzoek

v | >
Functioneren

<

Algemene indruk

Onivangen zorg

| } VOV screening

& Huid Haar Nagels
¥ Hoofd Hals Ispectie 00g
Gehooronderzoek
¥ Oogonderzoek Inspectie 00g
@ Romp |Ol|derdeel ‘ Rechts
' Hartonderzoek Comnea 20 1‘ZE‘
¥ Bewegingsapparaat
Genitalia Puberteitsontwikkeling | | | COMUCv@ Boas |,
Psychosociale en cognitieve o B0 J‘ZE‘
spa
Motorische ontwikkeling D ete Ct L] j‘ s v ‘
Spraak- en taalontwikkeling -
Inschatten verhouding draagla. N e Al ]
Bedreigingen uit de directe om... ystag m US
Reactie vaccinatie .
cooere e (gt t X Linked Ocular
Niet BDS items a arac
Meldingen - -
= < 6 months Albinism
Zorggegevens

Informatie over werkwijze JGZ
Betrokken JGZ-organisaties
Van Wiechen Onderzoek
Voorlichting en Advies
Conclusies

Vervolgstappen
Contactmement afronden

] Contactoverzicht

Uitslag oogartsiorthoptist

ufEX- ¥ S

Vision 20-30 %




Global Child Health

s important to follow your child's growth. There are a few signs that can help
follow the growth and development of your child from birth to 5 years

It

World Health Organization
you
ok out for these signs
child might have a problem in these areas when the child shows any of the

A

following behavious/signs.

Hearing - if the child:
. Does not turn towards the source of new
sounds or voices
Has frequent ear infection, (discharge from

ear, earache)
Does not response when you call unless he/

she can see you
Does not talk or talks strangely.

WHO recommendations on

home-based records

and child health®

for maternal, newborn

Web annex A. Evidence base (GRADE and CERQual profiles)

Seeing - if the child:

Has red or discharging eyes

L]

e Has a cloudy appearance of the eyes

e Frequently rubs eyes and say they hurt

e Often bumps into thins while moving
around

e Hold head in an awkward position when

trying to look at something

e Has eyes which sometimes or glways
look in different directions (squints)

Has a white spot in the eye.

Ghana




To access thelr own health data

RqUINNg NIercoerabe and cualily Neall

o share their health data

| ‘.“).'1‘ '.C'."




Patient Informatiom | Primary Care Diagnosis Social Services
Collaborative care |

www.shwachman.nl srowth retardation Guideline SDS

acurrent infections (Orphanetcode;
https://rarecare.world DINC SNOMED, ATC ;.a.)
N Diagnosis ICD-10
. _New Diagnostics - Hurler syndrome Orphacode
HIBO PKU, Duchenne MD, FOP OMIM
Shwachman Diamond Syndrome
L C
Il SNOMED -CT
ICPC DCOM
Sign primary care Guideline
Heelstick screening Collaborative Health
Hearing screening Care
Growth; Development
Interoperable data ATC /|
model 66-1 - New Therapeutics
ICF
HL7/ FHIR
ISO9999
EOOD e
(D) €D =) Data collection with Guideline
é 'h o 3 systematically organised Social services and
- computer processable rehabilitation

collection medial terms

©SDSS Holland



ICD & Orpha code International Code of Diseases / Orphanet code

ICF (-CY) f*;(mwﬁ __ The International Classification of Functioning, Disability and
V2 "2 7, Health for Children and Youth (ICF-CY) is a derived vers ¢ N \
@;_txz,' W) Wi the International Classification of Functioning, Disability ¢ \Q@
== | 1\ Health (ICF, WHO, 2001) designed to record characterisi <<%
~ the developing child and the influence of environments s
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
:Mgémgé drug utilization research in order to improve quality of drug
e use.
mw‘:‘ﬂgv |
1ISO 9999 - Z38E 1SO 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.




Local Code/LocalNameACodeSystemfLOINCcodeALOINCnameACodeSystem

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

Interoperable codes In care

0BX|2|NM

08X | 3 |NM 234"R8C"HSPA

0BX|4|NM

08X|S|NM|4S6AHCTAHSP AA20570 8‘Hematocrit [Volume Fraction] of BLoodA? 11451%1 111

' 2 Aandd : < Iw'&l“l'{F
6453 1“Erythrocytes [ﬂ/volume] in 8lood“LN|g4 82|MIL/MM3|
J U I

|

|
111F]
H/OCTTTTIF
I1F|

Notice howt Hhe vesult value and anits have Hieiv ownt

Goldenhar s
Abnormal ear

HP:0008551

Measuring
Head
Circumference

LOINC
8287-5

places in Hhe message

FOP
Abnormal toe

HP:0010109

Shwachman DS
Lower limb

asymmetry " ATC

HP:0100559 . AO9AA02

Pancreatine



Global Child Health
Recommendations for Preventive Pediatric Health Care
Bright Futures/American Academy of Pediatrics

il Family
XLinked Inheritance

Ve EaEisr Failure to thrive
Head

aklelg’s Nystagmus
screening

DIV nERIEIN Developmental
=zl Delay, general

Al Malformed ears

examination

ELLIE VA Hematuria

Skin abnormalities

Foot abnormalities

\leelgziilelat National scheme

Coffin Lowry Syndrome # 303600
Ocular Albinism # 300500

ShwachmanDiamond S #260400

DCC gene mutation

Ocular Albinism # 300500

Coffin Lowry Syndrome # 303600
Autosomal dominant mental

retardation-18 # 615074
Goldenhar syndrome #164210

Ichthyosis

Fibrodysplasia Ossificans
progressiva # 135100

Alport Syndrome # 301050
Nephrotic Syndrome

DKTP

__ lFeatre _______|Diagnosis + #OMIM

HP:0001423
HP:0001419

HP:0001531
LOINC:LP36298-5C
ICPC: T10

LOINC 8287-5

HP:0000639

HP:0001249
Intellectual disability

HP:0008551
ICPC:H80

HP:0008064

HL7

Netherlands =

HP:0010109

LOINC 13945-1
Erythrocytes in Urine
sediment by high power
field

ATC JO7CA02

1o
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rarecareworld

o f ‘;_u 4
— = ; T e—
N v " . ¢ -
‘ Thalassemia
L MEALIILAT LRI 1A MY L AT LI SO T LA LR LTI R 1T IR ST IS T LT LT R 1y THAMSSAE"iA ‘I
fractures or vertebral deformities. Thalassemia major or Beta Thalassemia ... ROOM
ATC Rare Condition -
» LO1XX05 Hydroxycarbamide Thalassemia major or Beta Thalassemia =
(Hydroxyurea) (1) { l -“
= VO3ACO1 Deferoxamine (1) La rge Spleen \-
» VO3ACO02 Deferipron (1)
= VO3ACO3 Deferasirox (1) Feature ’ . " -‘
»
.. costal margin. A large spleen is a feature of for example Thalassemia Infections Nieman Pick ‘ 1 1.‘ | “ -l
ICD Splenomegaly Splenomegaly in thalassemia Thalassemia major or Beta Thalassemia .. . ! ,
« D57 Sickle-cell disorders (1) Rare Condition _
Thalassemia major or Beta Thalassemia
Symptom
ICPC Reference Splenomegaly in thalassemia
o Abnormality
- B78.01 Thalassemia (1)
Splenomegaly

« B8T Splenomegaly (1)

Carrier screening thalassemia
LOINC

= 718-7 Hemoglobin in blood (1)

= 20567-4 Ferritin in Serum or
Plasma (1)

= 46740-T Hemoglobin disorders

Sri Laéaka

.. Carrier screening thalassemia Related family members with elevated HbA2 In carrier screening for the classical beta-thalassemia

Symptom

trait, the hallmark is the presence of an ..
Neonatal screening ...

2 (232 ) Another way of identifying people with thalassemia major is neonatal screening.

newbormn screen interpretation (1)
53857-9 Hemoglobin F (1)

Rare Condition
Thalassemia major or Beta Thalassemia
Dicaaca



(Dis) Abled People
IN Soclety

Fibrodysplasia

Skeletal Dysplasia Ossificans Propressiva

22qdeletion

The Family At work Studies
Animal Science




Fibula Hypoplasia

ICF International Classification, Functioning, Disability
and Health

@ World Health

/¥ Organization

l’L4<<V\

———

Diagnosis
Fibula Hypoplasia

Medical Guideline

ICF : Body Functions & Structures

ICF: Activity
Participation

1SO 9999:2016

Assistive products for persons with disability —
Classification and terminology




ISO= International Standards globally
recognized guidelines and frameworks

Standards

IMPACT AT A GLANCE

ISO contributes to all of the SDGs. Here you can see the number of ISO standards that are directly applicable to each Goal.




RARE . PATIENT
RECOGNIZE CONDITIONS & ORGANIZATIONS

IDENTIFYING AT-RISK FACTORS IMPROVE THE LIVES OF PEOPLE Cl L i INFORMATION IS OF VITAL IMPORTANCE

IDENTIFY ® KNOWING % : J CONNECT »

knowledge and information ecosystem

Home / Rare condition / EATCSIET &I T BT AT

rarecareworld

AT LT T IGT AT

AT (GBI (SSAMLBIRC) TS (AT AB0 [ AN SR A (IS O FUS; RN S 6o Sgomw 71 (o~ =1
e T (PSS 27 8 WHTGH TR A0 TN S | 0y FReamen{= Sseaeed [ioq orafs ey 938 Sre43, 9% 43071
ATATCH TR

{01 2rerreTarT FRraranfIeas 51 2R 2 SrgiES 1 207 STSTARTerd S 906 | 51 A=t (¥ Ey a1 {61 et Wi afer
fBT TSI A1 fRE-OAINTR 9SG SN (ZRORGIRGTS | {61 0N (TGIE S =T 67 BT NNE Gy (RINGIRGTS 438
TSI GGy O wf6 i U0y @78 G2 (I9IG [T B AT A4 | G STyl S AfZfSiG go st R 3o w1 =
38 B + R ST 201 51 = | RGI-C2NfRNE 20T a ARk (H3fErs wneitFre wfesfde aom|

OMIM

# 613985 BETA-THALASSEMIA

ORPHA

ORPHA:231214 Beta-thalassemia major




rarecareworld

Thank

« European Pediatric Rare Disease Network
John Dodge, U.K.

Lali Margvelashvili, Georgia

Velibor Tasic, N- Macedonia

David Neubauer, Slovenia

Arunas Valiulis, Lithuania

Jola Wierzba, Poland

e Consensus In Pediatrics and Child Health
Manual Katz, Israel

« Forum Rare Diseases, Sri Lankan Pediatric Society

Anjan Bhattacharya, India O =

People with a rare condition and their families .
ﬁﬁﬂﬁﬁﬂﬁﬁﬁﬂ“ﬁﬁﬁﬁﬁ ST

2"



Interoperability

Just normal people

Advocaters

Goldenhar syndrome
Thalassemia
Chromosome abnormality

Shwachman Diamond Syndrome
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