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RARE DISEASES AND PUBLIC
HEALTH

Individually uncommon but collectively
many

High morbidity and mortality (agony for the
family and resource implications for the
health service)

Low diagnostic awareness so may be
diagnosed late or misdiagnosed

Importance increases as burden of
commoner diseases declines




RARE DISEASES

« Difficult to study - so little is known about
aetiopathogenesis & therefore about
optimal diagnosis, treatment, prevention

o Community “size of the problem”
descriptive epidemiology, time trends
usually unknown

» Impact of preventive measures difficult to
assess

Public Health implications of:

Reye’s syndrome:

Aetiopathogenesis, effects of intervention (aspirin
warnings), possible resurgence with flu pandemic

Kawasaki disease:

Size of the problem and trends, aetiology-infectious agent?
Long term cardiac sequelae

Congenital toxoplasmosis
Size of the problem, primary and secondary prevention




THE FIRST RECOGNISED CASE OF H5N1

INFLUENZA IN THE 1997 HONG KONG
OUTBREAK WAS A CHILD PRESENTING
WITH REYE'S SYNDROME
WHO HAD TAKEN ASPIRIN

Human influenza A HSN1 virus related to a highly pathogenic avian influenza viru
Eric C J Claas; Albert D M E Osterhaus; Ruud van Beek; Jan C De Jong; et al
The Lancet: Feb 14, 1998; 351, 9101; ProQuest Biology Journals
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Human influenza A H5N1 virus related to a highly pathogenic

avian influenza virus

Eric C J Claas, Albert D M E Osterhaus, Ruud van Beek, Jan C De Jong, Guus F Rimmelzwaan, Dennis A Senne,

Scott Krauss, Kennedy F Shortridge, Robert G Webster

Summary

Background In May. 1997, a 3-year-old boy in Hong Kong
was admitted to the hospital and subsequently cied from
influenza  pneumonia, acute respiratory distress
syndrome, Reye's syndrome, multiorgan failure, and
d sseminated intravascular coagulation. An influenza A
H5N1 virus was isolated from a tracheal aspirate of the
boy. Preceding this incident, avian influenza outbreaks of
high mortality were reported from three chicker: farms in
Hong Kong, and the virus involved was also found to be

Introduction

It 1s nearly 30 years since the last human influenza
pandemic occurred, the Hong Kong pandemic of 1968.
The influenza A H3N2 virus that was then introduced
into the human population was shown to carry a new
haemagglutinin, the major surface glycoprotein of the
influenza virus. The influenza A H2N2 virus
responsible for the previous 1957 pandemic carried
new surface glvcoprowins  haemagglutinin  and
neuraminidase. Phylogenetic studies revealed that these
newly emerging glvcoproteins originated from avian




Public Health implications of:

Reye’s syndrome:

Aetiopathogenesis, effects of intervention (aspirin
warnings), possible resurgence with flu pandemic

Kawasaki disease:

Size of the problem and trends, aetiology-infectious agent?
Long term cardiac sequelae

Congenital toxoplasmosis
Size of the problem, primary and secondary prevention

How can we address the public health
issues of rare paediatric disorders?

Obstacles to undertaking meaningful
research:

How to ascertain enough cases

Need for an agreed case definition which
Is as sensitive and specific as possible

Raising diagnostic awareness
Resources may be difficult to obtain




How can we address the public health
issues of rare paediatric disorders?

One approach —

» Set up an ACTIVE case ascertainment
system covering a sufficiently large
population to generate enough cases for
meaningful results

e Example:
The British Paediatric Surveillance Unit:
June 1986 -date

Active vs. passive case ascertainment

ACTIVE: PASSIVE:
Survelillance centre Surveilla‘nce centre
“Reporters” “Reporters”

More sensitive Less sensitive




ACTIVE CASE ASCERTAINMENT OF
RARE DISEASES: THE ESSENTIAL
INGREDIENT !

An accessible database of potential
reporting clinicians caring for a large
population of children ....

e.g members of a professional association
or Royal College

The British Paediatric Surveillance Unit

British Paediatric Surveillance Unit

%* of the Royal College of Paediatrics and Child Health
E LN TR RS Health

s e ey~ UCL INSTITUTE OF CHILD HEALTH




What is the BPSU?

A standardised and reproducible
clinical reporting system
for undertaking epidemiological surveillance of
rare childhood disorders of
public health importance

Epidemiological surveillance

Definition:
The ongoing systematic collection, analysis, and
interpretation of data essential for:

planning, implementation and evaluation of public
health practice

and
for generating knowledge about disease,

with timely dissemination of information for
application in preventive and control measures




BPSU: Participating Institutions

* Royal College of Paediatrics & Child Health
* Institute of Child Health (London)

» Health Protection Agency of England, Wales
and N. Ireland

* Scottish Centre for Infection and
Environmental Health

* Royal College of Physicians - Ireland

Aims

e facilitate research into uncommon
childhood infections and disorders for the
advancement of knowledge and

» allow paediatricians to participate in
surveillance of uncommon disorders

* lessen the burden on reporting doctors of
such requests arising from numerous
different sources
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Aims
(ctd)

« effect practical improvement in prevention,

treatment and service planning

* increase awareness within the medical
profession of the less common disorders studied

* respond rapidly to public health emergencies

IN THE BEGINNING

v

1984-1985 :the planning, consultation and
piloting period

1986 - February:
The birth of the BPSU was announced in The
Times
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BRITISH PAEDIATRIC SURVEILLANCE UNIT

The Times, 3 February 1986

"conditions,” - S wilth It can also be used o check;
pacdiatricians do o = . A
° reply - being, . ptncn.pﬁed 10 do _in children, when they oocur..

Science Advisory Committee circa 1986
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HOW DOES THE BPSU WORK?

Eligibility criteria for studies
The application process

The reporting process

Eligibility criteria for a BPSU study

Condition is a rare childhood disorder/infection
or rare complication of a commoner disorder

Study objectives clearly stated and achievable
Study outcome has public health significance
Study has scientific importance

All or most cases will be seen by a paediatrician

13



Eligibility criteria for a BPSU study

» Clear case definition

» Data are easily accessible from normal
case notes

* There is no patient/carer contact
» Ethics approval has been obtained

» Resources have been identified —to
include BPSU fees

» Additional sources of case ascertainment
identified if available

HOW DOES IT WORK?

DEPT. OF HEALTH IDEA / REQUEST /PROPOSAL

HEALTH PROTECTION
AGENCY

OWN INITIATIVE

HEAD OF ACADEMIC DEPT.

LEAD RESEARCHER / APPLICANT:
MUST BE MEDICALLY QUALIFIED:
USUALLY PAEDIATRICIAN OR PUBLIC HEALTH SPECIALIST
CAN BE: Clinician (NHS) or Academic

¥

SUBMITS STUDY OUTLINE (STAGE 1)
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SUBMITS STUDY OUTLINE (STAGE 1)

BPSU EXECUTIVE COMMITTEE

IF ACCEPTED

DETAILED PROPOSAL (STAGE 2)

| IFACCEPTED |

PROTOCOL CARD PRODUCED,
STUDY ADVERTISED

. ommcecwn
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BPSU Protocol cards

Names and contact details of investigators
Duration of study
Geographic coverage
Study objectives
Study background
Case definition
Reporting instructions
Follow up methods
Ethics approval
Funding
References
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BPSU Methodology
' d

RESEARCHERS OUTPUT

» Inform BPSU Office of case status
(confirmed, duplicate, incorrect)
* Prepare reports:
For publication
For presentation at meetings
For sponsoring bodies such as Dept. Health
For BPSU Annual Report

17



BPSU Annual Reports

British Paediatric Surveillance Unit

First Annual Report
1985/86

B8 Andruws Piac, flagenia Park, London NW1 ALB . Tol: 01.935 1068

19" Annual Report
2004-2005

BPSU: MEASURES OF
EFFECTIVENESS

Reporting compliance rates:

2008 overall: 94.1%
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BPSU: MEASURES OF
EFFECTIVENESS

Validity of reports:

Of those received in 2008-May 2009:
70% valid

» 25% duplicates and errors
* 5% not yet known
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BPSU: MEASURES OF
EFFECTIVENESS

Demand —do people want to use it?
Since BPSU began in 1986:
e 79 completed studies
e 10 new studies started 08-10

» Current waiting list : 10 in application process
9 preliminary enquiries
» Core funding from Department of Health (also
funds 5/12 current studies)

BPSU effectiveness

Is active case ascertainment better than

passive case ascertainment?
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Kawasaki Disease — annual total reports 1983 - 1992

Number of reports
Ay W Typical cases:

1757 N=797

BPSU June 1986

Atypical
' cases: N=192
: R -

T e P B e P T e e e
1983 1984 1985 1986 1987 1988 1989 1990 1991 1992
Year

Wint:iotals
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BPSU effectiveness

OUTPUT: addition to knowledge
Since inception:
23 Annual Reports
243 publications in peer review journals
141 presentations at scientific meetings

educational effect of raising diagnostic
awareness of each new condition on card

BPSU effectiveness

Replication :
1) By other specialties in UK:

British ophthalmological surveillance unit

~ British neurological surveillance unit
British paediatric neurological surveillance unit

Child and adolescent psychiatry surveillance system
UK obstetrics surveillance system

British Association of Paediatric Surgeons Congenital
Anomalies Surveillance System

British Paediatric Orphan Lung disease Register
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Replication

2) International:

Began with PSUs in Australia, Germany and
Netherlands in 1992

International Organisation of Paediatric
Surveillance Units (INOPSU) established in
1998

INOPSU First meeting in Canada in 2000

Now 13 countries, 8000+ paediatricians covering
population of over 46 million children

23



Public health Contributions -
some examples

INOPSU

BPSU:

2 case studies:
Reye’s syndrome
Congenital toxoplasmosis

INOPSU: examples of collaborative studies
with public health implications

(up to 6 countries collaborating)
Acute flaccid paralysis
Congenital rubella syndrome
Neonatal herpes simplex virus infection

Medium chain acyl coA dehydrogenase
deficiency

Vitamin K deficiency bleeding
Car lap belt syndrome

Baby walker injuries
Chemistry set poisoning
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Thank you daddy — that’s
yummy!

INOPSU: examples of collaborative studies
with public health implications

Emerging concerns about possible
public health emergencies:

» Variant Creutzfeld-Jakob Disease
(reported as Progressive Intellectual and
Neurological Deterioration in Childhood)

 Melamine contaminated infant formula

» Severe complications of pandemic flu

25



Public health Contributions -
some examples

INOPSU

BPSU:

2 case studies:
Reye’s syndrome
Congenital toxoplasmosis

Reye’s syndrome in the UK in the
early 1980s

Questions:
e Does it occur in the UK ?
 If so what is the size of the problem?

* Is the epidemiology the same as in the
USA ?

* |s there an association with aspirin?

» |f so, how can the effectiveness of
interventions be monitored?
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DESCRIPTIVE EPIDEMIOLOGY OF
REYE'S SYNDROME: USA AND UK

UK AND IRELAND:
1) National reporting scheme 1981-2001

Joint venture between the PHLS Communicable Disease
Surveillance Centre and the Royal College of Paedia trics and
Child Health:-

Clinical reporting by paediatricians:-
1981 — mid 1986 : “passive”
mid 1986 — April 2001: “active”
via the British Paediatric Surveillance Unit

2) Death entries 1981-2005

3) Adverse drug reaction reporting 1986 -

UK-USA COMPARISONS: REPORTED CASES
1981-1985

e SIMILARITIES:

e Annual incidence: 0.2-0.8 / 100,000 children< 16/18 years
» Sex distribution (equal)
e Outcome: case fatality 30-40%

neurologic sequelae 10-12%

 DIFFERENCES
e UK cases younger
« No striking winter peaks or “epidemic” years
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REYE'S SYNDROME AND ASPIRIN

 Individual case reports (1960s and 1970s)
» Laboratory studies
» Case control studies USA and UK

USA:
» State studies (Arizona, Michigan, Ohio) 1978-1980
* National studies:

Public Health Service Study 1984 -1986

(pilot, then main phase)

“Yale” study 1987-1988
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ANALGESIC/ANTIPYRETIC EXPOSURE

Cases Comparisons P

Any ¢ 68 .64
Aspirin 59 26 =.0000001

Paracetamol 49 .002

RISK FACTOR STUDY

SUMMARY CONCLUSIONS

Although there were important methodo-
logical limitations which meant that
biases were present whose influence
was largely unknown and unmeasurable,
the data from this study suggest an
association between RS and aspirin
exposure in British children. There
were no major findings to contradict
those of the USA studies.
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REYE'S SYNDROME
PUBLIC HEALTH PREVENTIVE
ACTIONS

IN UK

30
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TRENDS IN THE INCIDENCE OF
REYE'S SYNDROME

DID THE WARNINGS HAVE ANY
EFFECT?

REPORTED CASES AND DEATHS TO THE
BRITISH REYES SYNDROME SURVEILLANCE

SCHEME
FIVE YEAR
SURVEILLANCE CASES OF RS DEATHS
PERIODS
1981-2 -1985-6 276 150
ASPIRIN WARNINGS JUNE 1986
1986-7 — 1990-91 104 53
1991-2 — 1995-96 52 23
1996-7 - 2001 22 14
(2001 — 2005) N/A 4
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CONTINUING EFFECTIVENESS OF THE
1986 UK WARNINGS?

* Annual incidence down
« BUT

* 10 of 17 aspirin- associated cases 1986-1996 were over
12 years of age

+ SO
* New labelling mandated

OCTOBER 2003:

« “DO NOT GIVE TO CHILDREN UNDER 16 YEARS
UNLESS ON THE ADVICE OF A DOCTOR”

33
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Congenital toxoplasmosis in the UK:
what is the size of the problem?

Routine data sources:

« Statutory notifications * CT not notifiable

* National voluntary * Problematic because of
laboratory reporting diagnostic difficulties
system

* |naccurate
» Computerised hospital « Not timely

discharge data » Difficult to access
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Congenital toxoplasmosis in the UK:
what is the size of the problem?

Estimated figure based on antenatal serosurveys
and clinical series:

+/- 500-700 fetal infections per annum

50-70 newborns with significant CNS and ocular
sequelae per year

Plus unknown disease burden long term in the
remainder

SHOULD THERE BE A NATIONAL PRENATAL
SCREENING PROGRAMME?

Congenital toxoplasmosis in the UK:
what is the size of the problem?

BPSU 12 month study 1989/90

|

14 symptomatic neonates in that birth cohort

|

9 with CNS involvement
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Survey of Congenital
toxoplasmosis: outcome

Department of Health and Professional Body
recommendation:

» A national prenatal screening programme should
not be introduced in the UK at present because:

» The size of the problem of severe CT is probably
small and the harms of a programme would
outweigh the benefit

* To be kept under review
(later repeat BPSU study gave same results)
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BPSU —Future Challenges
0
id

« Improving ascertainment — web/email reporting?
* improve dissemination of data

* increasing our public and professional profile
» securing future funding

Quotes

“British and Irish paediatricians can feel justly proud of themselves as
pioneers and key enactors of this unique reporting system”

Sir Cyril Clarke Chairman of the BPSU Steering Committee

“It is a matter of great pride for this country that the innovative and
scrupulous epidemiology of the BPSU has been emulated by several
other countries in Europe and beyond”

Sir Liam Donaldson — Chief Medical Officer

The BPSU has had a major impact in helping children with rare
disorders”

Francine Bates —Chief Executive, Contact A Family
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Thank You

 The work the BPSU has facilitated over the

past 23 years could not have been

undertaken without the enthusiastic support

of the members of the Royal College of
Paediatrics and Child Health.

» On behalf of our investigators we thank

them all.
ACKNOWLEDGEMENTS
Richard Lynn BPSU Scientific Coordinator
Helen Friend BPSU Research Facilitator

Further information:
WWW.bpsu.inopsu.com
bpsu@rcpch.ac.uk

Grenier D, Lynn R, Zurynski Y.

Public Health Impact of the International Network of
Paediatric Surveillance Units.

Paediatr. Child Health 14: vol 8 499-500 2009
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AND FINALLY!

e THANK YOU FOR LISTENING

« HOW ABOUT A HKPSU?
 Ora CPSU?
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