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Rare diseases are common, but neglected
•10,000 rare diseases
•~ 400,000 children <15y

• Lack of national data, training, 
services, diagnostic tests, 
research funding, drugs, 
family support  

We need data to advocate,
inform 



National Data are important
National Institutes of Health, USA
Office for Rare Diseases

“Because of the small number of affected patients in
any one location, rare disease research requires the
collaboration of scientists from multiple disciplines
and the capacity to share access to geographically
distributed, national research resources and patient 
populations.” 

• bypass state/territory health systems
• address gaps in surveillance systems
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Visit to Australia by Susan Hall….1993
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First student, first publication, 1993 



DISEASE SURVEILLENCE
May 1993



‘National resource’ or platform for surveillance of 
rare chronic and complex diseases: 

Rare infectious, vaccine preventable, genetic, 
mental health, injuries, toxins, adverse effects etc



Current studies

• 22Q11.2 Deletion Syndrome
• Acute Flaccid Paralysis 
• Congenital CMV infection
• Congenital Rubella syndrome
• Congenital Varicella syndrome
• Early onset eating disorder
• Fetal Alcohol Spectrum Disorder
• HIV, AIDS, Perinatal exposure
• Juvenille onset recurrent 
respiratory papillomatosis

• MECP2 duplication syndrome 

• Microcephaly children <12m
• Neonatal varicella infection
• HSV infection in neonates, young 
children

• Rett syndrome
• Severe complications Influenza 
(June‐September 2018)

• Severe injury from Disc Battery
• Stroke in children <2 years
• Vitamin K deficiency bleeding 



Involves paediatricians in research 



APSU – Who reports?

• All practising 
RACP Fellows 
Paediatrics & 
Child Health 
invited

• National 
representation 



State Paediatricians
N (%)

Population <15yrs N (%)

NSW 573 (36) 1,427,486 (32)

ACT 31 ( 2) 73,678 (  2)

Vic 369 (23) 1,085,623 (24)

SA 299,026 ( 7)

WA 172 (11) 497,720 (11)

Qld 270 (17) 944,230 (21)

Tas 26 ( 2) 94,190 ( 2)

NT 20 ( 1) 53,943 ( 1)

Total 1573  4,476,393

APSU – Who reports?

• ~1573 clinicians

 85% paediatricians, 
other child health 
specialists

 others added as 
required e.g. ENT 
surgeons JORRP

• 4.5 million children <15y



How does APSU work? 

1

Child health clinician >1570

Nothing to report Case to report

Investigators

Child

APSU

• Up to 18 conditions; Protocols with Dx 
criteria, expert data review . 

93%

>90%

96% e-mail
(2005)

Q



“Sorry about the snails in our letterbox”



How do paediatricians report? 
E‐card and online questionnaire



Questionnaire data downloaded 

REDCap (paper) 

Demographics, Dx, 
treatment, outcome. 

Minimum identifiers 
collected: no names, 
addresses or MRN.
*FASD Register  



Annual return rate of monthly 
report cards, 1993‐2016

• Average response rate 1993‐2016 – 93.5%

90%



0

10

20

30

40

50

60

70

80

90

100

Generating
knowledge

Guiding
clinical
practice

Supporting
education

and
advocacy

Identifying
future

research
priorities

Informing
future policy

Facilitating
future

research

Pr
op

or
tio

n 
of

 re
sp

on
de

nt
s 

th
at

 a
gr

ee
 (%

)

2007 Evaluation: Paediatricians (n=818)

94% monthly surveillance not a burden; 99% format user‐friendly



Collaborating organisations 
• National Centre in HIV Epidemiology 
and Clinical Research

• National Centre for Disease Control, 
DHFS

• National Centre for Immunisation 
Research

• National Enteric Pathogens 
Surveillance Lab, Melbourne

• National Perinatal Statistics Unit
• NSW Birth Defects Register
• Tropical Public Health Unit, Cairns
• SWS Area Health Authority
• Australian Polio Expert Cttee
International PSUs

• AIHW

• Epidemiology Branch NSW Health 
Department

• WHO
• Telethon Institute, WA
• Australia, NZ Paediatric Nephrology 
Association

• Australian Society of Clinical 
Immunology and Allergy

• Victorian Infectious Diseases 
Reference Laboratory

• CHARGE Association
• Rett Syndrome Association
• Centre for Prevention of 
Psychological Problems in Children

• National Polio Reference lab



Key Facts – 25 years of surveillance

 >300 researchers, groups
 352,944 report cards (321,179 returned)
 68 studies; first national data 
 Detailed data on ~8,330 children
 ~ 400 publications, >500 presentations, >300 media
 >90% response for 25 years

990 clinicians in 1993; 1570 in 2017 
• One‐off surveys very rare conditions e.g. FGM/C
• Emergency surveillance: severe complications influenza
• Established INOPSU, PAEDS, AMOSS  
• ~$20 million



TRANSLATION OF RESEARCH 



“Congratulations to the 
APSU for taking this 
initiative.  Australia has
undoubtedly taken the
lead in the commitment to 
poliomyelitis eradication, 
as a non-endemic 
country, by establishing 
AFP surveillance”

World Health 
Organisation, 1995. 

AFP (1993-2018): Peter McIntyre. NCIRS. 
Contributed to WPR declared polio free in 2000



Need for ongoing 
surveillance                   

•2006‐7 large outbreaks 
in Indonesia 

•2007 case imported 
into Australia from 
Pakistan 

Weekend Australia, July 2007



Nothing to report “except that there was 180” of fresh snow 
in Snowbird in the 1st week of Feb. nearly causing acute 
flaccid paralysis in us all”



HIV infection, AIDS, Perinatal exposure HIV (1993-
2018). John Kaldor Kirby Centre (NCHECR)
All perinatal, 85% heterosexual source, antenatal Dx, 
treatment, ↓transmission rates. Supported screening 
for all (2009).  

Sydney Morning Herald: International AIDS Society, 2007
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Infants hospitalised with pertussis, 2001, n=140
P McIntyre, NCIRS

• 57% < 8 weeks;
• Parents contacts
• Adult vaccine
• RCT vaccine birth 

MMR 2,4,6m



Serious seat belt injuries from inappropriate or 
incorrectly used restraints: Yvonne Zurynski

Informed new laws on child restraints and seatbelts



Fetal Alcohol Syndrome (FAS) 2000. 
Fetal Alcohol Spectrum Disorder (FASD) 2015
Carol Bower, Elizabeth Elliott
Two APSU studies (FAS/FASD)

NHMRC Alcohol Guidelines

WHO guidelines 

RACP Alcohol policy

GP Life Scripts for Pregnancy

NHMRC funding including CRE
Australian Guide to Diagnosis
FASD Australian Registry (FASDAR)
FASD Hub Australia
HOR Inquiry FASD 

Salvation Army National Awareness

Education, conferences



Data collected by the Australian 
Paediatric Surveillance Unit 
(APSU) on the incidence of 
Foetal Alcohol Syndrome (FAS) 
diagnoses are available by 
application to the Unit’s director, 
Associate Professor Elizabeth 
Elliott.



Rett Syndrome: 
(25 years!) 
Helen Leonard

• Epidemiology
• Clinical presentation ‐ CCS
• Genotyping 
• New Genes – male 
encephalopathy

• Clinical severity: degree of X‐
inactivation

• Prognosis
• Management ‐ RCT 
• Genotype: phenotype
• NIH funding 

• Clinical characterisation 
(InterRett)

• Genotyping (RettNet)
• Economic analysis
• Service development



“Rats – what happened to RETTS?”



Emergency surveillance: Serious complications of influenza in 
hospitalized children

• Following child deaths 
• DoHA initiated study
• September 2007
• 10-day lead time
• Weekly surveillance
• High response rate
• Potential other 
emergencies
(SARS, bird-flu)



Influenza types:
426(68.4%) Flu A
194 (31.1%) Flu B
3 flu type not specified
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623 confirmed cases
• Most<2y, heathy
• 8% ATSI
• 283 (45.4%) ICU 
• 9 (0-131) Bed Days 
• 4.6% deaths >5y, CNS
• ~3 deaths per year



Impacts

•Haemolytic uremic syndrome: 
• identified prevalent STEC in D+HUS in Australia (0111:H‐)
• revision of code of production for fermented meats
• 10 year outcomes for atypical HUS 
• International comparison epidemiology INOPSU



Haemolytic uraemic syndrome 
ST‐producing isolates
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*Serotypes of STEC and Shigella dysenteriae as a proportion of all stool isolates;  
50% in Australia were non-motile O157 serotype; Shigella dysenteriae: 1 case in 
Portugal, Britain & Canada ; Britain - All but one (O26) of the STEC was O157



Other Impacts

• EOED:
• Severe disease <13y; 20% boys, 11y, most hospitalised, 
46% unstable, 74% co‐morbid psychiatric disorder

• 80% AN, 20% Avoidant Restrictive Food Intake Disorder 
• Informed diagnostic criteria (DSM‐5) for ED age <13 years
• international study (Canada, UK)

•Alternative medicines: Described dangers, mortality from 
inappropriate use of complementary medicines or 
withholding prescription medication 

•Microcephaly: Rapid response to government‐requested 
surveillance ‐ potential risk of Zika Virus infection





Juvenille Onset Recurrent Respiratory Papillomatosis (JORRP)
Vertical transmission, focal activation of HPV types 6 and 11



Decreasing incidence 2012‐2016: 
effectiveness of HPV vaccine program

• Average incidence 
0.07 per 100,000 pa

• Significant decrease 
0.16/100,000 in 2012 
to 0.02/100,000 in 
2016 (P=0.03)

Brotherton et al. J Infect Dis 2018;217:1504–5



Guidelines Prevention, Management of Sudden 
Unexpected Death in Infancy <7 days (n=48) 
Prof Heather Jeffery
National: NHMRC Guidelines – draft form
State: 
2012 Maternity-Safer sleeping practices for babies in NSW 
2008 Death ‐Management of SUDI 
Hospital: 
Prevention first
What to do if SUDI/Collapse occurs (RPA Protocol on web)
Importance of perinatal post mortem by competent, relevant 
pathologist (perintal or paediatric pathologist)
Discharge planning
Early childhood centres
Community awareness41



SUPPORTING NEW SURVEILLANCE 
SYSTEMS



International Network of Paediatric Surveillance Units, 1998
Foster International collaboration  

•10,000 paediatricians report each month

•>50 mill <15y

•>400  studies



INOPSU



Australian Maternity Outcomes 
Surveillance System (AMOSS)



In-Patient Surveillance System: Active case-finding by 
nurses. Developed by APSU and NCIRS (initially funded 
APSU NHMRC Enabling Grant)
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Child admissions for influenza by age 
CHW,SCH,JHH: June-Sept 2009   

Hospital Admissions

PICU Admissions

84% Flu A, H1N1. 6% vaccinated, 84% age-eligible, 48% chronic disease

6 months: 55 (17.3%); <12 months: 84 (26.4 %)
10% PICU, O ECMO; 35% severe complications. 

(n=317)



NHMRC ‘10 of the best’ 2013
H1N1 Influenza 2009. APSU/PAEDS  

Rapid response: Awareness of severe outcomes (neurological) in 
previously well children; antiviral underuse; need seasonal vaccination.  



Joint APSU/PAEDS data: Increase in intussusception detected 
after first dose of Rotateq vaccine investigated by Therapeutic 
Drugs Administration and prompted manufacturer’s warning 



APSU – is more than surveillance

•Audit e.g. microcephaly 10 
years

• Systematic reviews/rapid 
reviews

•One‐off study: FGM/C
• Emergency surveillance: 
severe flu, microcephaly

•Health services evaluation 
– utility, cost e.g. 
transition, integrated care, 
metabolic disease 

• Impacts on families e.g. 
out‐of‐pocket expenses

•Guidelines
•Registries e.g. FASD
•Policy 
•Advocacy
•Education 
•Family support
•National and 
government 
committees

•Data linkage e.g. NDIS 
NSW



Chronic Disease Team (DoHA)
Rare Chronic Diseases in Childhood: incidence, impacts on health 
services and needs of families

• Children’s Interstitial Lung Disease
• Non‐Cystic Fibrosis Bronchiectasis
• Obesity Hypoventilation Syndrome
• Fetal Alcohol Spectrum Disorder 

Transition to adult services
• Mapping, audit of services
• Workshops for adolescents
• Neuromuscular diseases

Female Genital Mutilation
• Knowledge, attitudes
• Incidence/prevalence



Impacts of Rare diseases: ARC Linkage Grant 
(Zurynski, Elliott, Christodoulu, Leonard)

• Children and families: Steve Waugh Foundation 
SMILE Foundation
AGSA

• Health professionals: RACP, Paediatrics Child Health

• Health Services:  Children’s Hospital Westmead
Western Sydney Genetics             
Management Support & Analysis Unit

Early onset, chronic complex, need impact data 
to inform services, policy. Ist internationally



“Going into bat for rare diseases” through parent support grants, 
advocacy, awareness of rare disease



Steve Waugh Foundation



Diagnosis 

• 37% delayed Dx
• 27% wrong Dx
• 37% disease progression
• 25% delayed treatment
• 10% inappropriate Rx

• 69% lack HP knowledge
• 21% lack recognition symptoms
• 18% accessing testing

• 54% frustration/stress



Diagnosis can be distressing 

Doctors and staff made it as 
comfortable as possible and informed 
us well. Had our questions addressed

Doctors didn’t know how to handle the 
shock that set in with the diagnosis. 
Counsellor out of her depth. 

I had to ring for the results – found they 
had been back for weeks.
Diagnosis given by phone – no support



In one year:
• 647 ED
• 1200 admissions 
• 3163 GP
• 3540 specialists
• >10000 allied health 
Cost estimate ED presentations, admissions: 
$8,771,082 p.a. or $25,277 p.a. per child

One child with CHILD to 8 years ~$1mill

High use of health services (n=463; 200 diseases)



Barriers to accessing health services, 43% 
More frequent in regional/remote areas p<0.0001

Out of pocket costs

Care for siblings

Long waiting times

Time away from employment

Long distance to travel

Services not available



Paediatrician survey, representative (n=242) 
• Inadequate training University (45%), 
FRACP (50%)

• Inability to make a diagnosis
• Lack Dx guidelines/tests
• Lack management 
guidelines/treatments

• Difficulty accessing specialists
• 96% used internet resources to guide 
patient management

• 75% used smartphones, tablets in 
practice (F>M)

• 89% used APSU protocols, website, 
report

• ~30% aware of specific RD resources
• Orphanet, NORD, EURODIS, AGSA



Paediatricians want resources?

•95% ‐ printable resources 
for families

•93% ‐ RD support groups
•82% ‐ specialist services
•78% ‐ online educational
•72% ‐ smart phone/tablet 
apps on RD

•70% ‐ how to use online 
resources e.g. Orphanet. 

Single portal linking all existing resources



EDUCATION & ADVOCACY 



Education resources: paediatricians, parents

Potential to  
develop a 
“one-stop-
shop” portal of 
resources



Education, advocacy: Female Genital 
Mutilation: its everyone’s business. AHRC. 

APSU Female Genital Mutilation Conference 2016



Lancet, 2012:
”Without a well‐considered 
national plan for RD,
people will continue to 
receive sub‐optimal care 
and support”

JPCH, 2009 “Australia 
requires a national plan..”



Advocacy



Rare Disease Day 2012



The Australian Paediatric Surveillance Unit
National Polio Expert Committee
Western Pacific Polio accreditation committee
National FASD Technical Advisory Committee
Intergovernmental Committee on Drugs 
National Rare Diseases Co‐ordinating committee
Orphanet
SWF Medical Advisory Committee
SMILE Board 
RARE Voices
Cure Kids Australia Board
RACP (DPCH)Research Committee
NHMRC, RACP, AMA, WHO committees (guidelines, position 
statement)
Specialist Clinical Committee MBS Review
Life saving drugs committee



May 2018: $240 million Spinraza, Spinal Muscular Atrophy



The future?
•Funding 

•$500 mill genomics May budget
•? Clinical services, ? surveillance

•Maintain relevance
•Responsive to government needs
•‘Niche’ role, avoid
•Deep phenotyping 

•assist interpretation of genomic data 
•Use data for advocacy

•National rare Disease Plan, novel services, 
support for families 



THANKS
•Paediatricians who report to APSU
•RACP (Australian College of Paediatrics)
• Investigators 
•Collaborating organisations
•Funders
•Scientific Review Panel
•Staff: Yvonne Zurynski, Katrina Williams, Anne Morris, 
Donna Rose, Greta Ridley, David Lester‐Smith, Dannielle 
Handel, Ingrid Charters, Suzy Teutch, Gabrielle Williams, 
Susan Mildenhall, Amy Phu, Diane Redmond, Neil Heime, 
Marie Deverall, Jenny Peat, INOPSU, PAEDS, students

apsu.org.au


