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Prof Alan Emond
Chair, BPSU Executive Committee

Foreword

The	last	year	has	been	a	significant	one	for	the	British	Paediatric	Surveillance	
Unit.	The	unit	celebrated	its	25th	anniversary	with	scientific	presentations	at	
meetings in London, Warwick, Dublin, Dundee, Glasgow and Montreux. The 
number of national surveillance studies being undertaken averaged 12 during 
the year, with a steady stream of new studies coming through.

Although the return rate of the orange card postal system of over 
90% is one of the BPSU’s unique selling points, the unit is adapting 
to	 new	 technology	 and	moving	 to	 email	 notification	 of	 cases	 and	on-
line	questionnaire	reporting.	Following	an	evaluated	pilot	of	email	notification	in	2011,	a	robust	system	
has now set up using RedCap - to which all BPSU reporters will be asked to join over the next year. 
We	anticipate	running	a	mixed	model	of	electronic	and	postal	notification	for	the	next	few	years,	with	a	
gradual move from postal to electronic orange cards. Importantly, however, the coverage rate of over 
90% must be maintained.

A second important evaluation undertaken during 2011-12 has been an external review by TwoCan 
Associates of the public and patient involvement (PPI) in BPSU studies. Effective PPI is particularly 
important in studies using BPSU methodology of clinicians reporting cases without individual patient 
consent, so it was encouraging that the review found much to commend and some examples of good 
practice. The full report is available on the website, and the recommendations of the review are now 
being implemented, including a good practice guide being produced for researchers on how to encourage 
public involvement in surveillance studies.

The	coming	year	is	likely	to	bring	significant	changes	for	the	BPSU,	but	the	unit	will	continue	to	undertake	
active surveillance for rare conditions. BPSU’s core funding from the Department of Health comes to 
an end in August 2012. A two year ‘transition’ funding package has been negotiated from a variety 
of	charitable	and	public	sources	 to	keep	 the	unit	 functioning	on	a	slimmed	down	staffing	model	until	
a more long term contract can be achieved. One consequence of the change in funding is that from 
this year the annual report and bulletin will be produced in electronic (pdf) rather than printed format. 
Another regrettable consequence is that the Peter Tizard Bursary has had to be suspended for lack 
of funds, although we hope to re-instate this in the future. The funding position has led to a review of 
the governance arrangements of the BPSU, and negotiations are continuing between the three parent 
bodies - the Royal College of Paediatrics and Child Health, the Health Protection Agency and University 
College London about the best way to secure the long term viability of the surveillance unit.

All successful research units have to evolve with the changing funding landscape and adapt to and 
incorporate new technologies. The BPSU is changing and adapting, but remains in a unique position to 
run national surveillance of childhood conditions over the whole of the UK and the Republic of Ireland, 
producing information of value to public health, clinicians and the paediatric research community. The 
BPSU remains open for business, and welcomes new studies.

Finally, many thanks to all the paediatricians and other colleagues who make returns to the BPSU: our 
surveillance	studies	depend	on	your	regular	participation….keep	filling	the	cards!
 

Alan Emond
Chair BPSU
July 2012 
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Rare diseases and infections are, paradoxically, 
a numerically important cause of morbidity and 
mortality in childhood. Individually uncommon, 
together they number thousands, and many result 
in severe sequelae. Many are characterised by 
chronicity, high rates of disability or death. These 
conditions	 pose	 a	 large	 financial	 and	 emotional	
burden for affected children, their families and 
health systems. 
 
To address this problem in the UK and Ireland, in 
July 1986 the British Paediatric Surveillance Unit 
(BPSU) was set up, enabling paediatricians to 
participate in the surveillance and further study of 
rare disorders affecting children. 

The BPSU’s work primarily concerns 
epidemiological	 surveillance,	 defined	 as	 ‘the	
collection, analysis and dissemination of high 
quality data relevant to the understanding, 
prevention and control of medical conditions of 
public health importance so as to satisfy the needs 
of health care professionals, science, government, 
voluntary organisations and the public at large’. 
(Adapted from: Bulletin of the World Health 
Organisation, 1994; 72).

Several agencies founded and continue 
collaborating to support the work of the BPSU: 
the Royal College of Paediatrics and Child Health 
(RCPCH), the Health Protection Agency (HPA), 
the University College London - Institute of Child 
Health Centre for Epidemiology and Biostatistics, 
Health Protection Scotland (HPS) and the Faculty 
of Paediatrics of the Royal College of Physicians 
of Ireland. As the BPSU monitors conditions 
of public health importance, an observer from 
the Department of Health attends the BPSU’s 
Executive Committee, which meets every ten 
weeks to consider individual applications and the 
progress of studies.
 
The aims and key challenges of the Unit are 
summarised on the inside front cover.

This report mainly focuses on activities undertaken 
during the year 2011. 

Introduction
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How the Surveillance System Works2

Selection of studies for inclusion in the 
scheme

A study is eligible for participation in the scheme 
if the subject is a rare childhood disorder (or rare 
complication of a commoner disease) of such low 
incidence as to require cases to be ascertained 
nationally	in	order	to	generate	sufficient	numbers	
for study. 

The number of conditions under surveillance 
is usually limited to 12. The BPSU application 
procedure can be downloaded from the website at 
http://www.rcpch.ac.uk/bpsu/apply or on request 
from	the	BPSU	office.

Once the BPSU Executive has approved the 
application approval from the Research Ethics 
Committee	 (REC)	and	Ethics	 and	Confidentiality	
Committee of the National Information Governance 
Board (NIGB) are required before commencement. 

The reporting system

Surveillance is ‘active’ in that the BPSU 
office	 actively	 sends	 out	 cards	 to	 consultant	
paediatricians in the UK and Ireland asking for 
cases to be reported on the BPSU orange card 
(Figure 1). Each month, all clinicians participating 
in the surveillance scheme are sent either a postal 
or electronic orange card, listing the conditions 
currently under surveillance; follow-up reminders 
are sent to those who have not returned their 
card. A set of instructions for completing the 
card,	 including	 case	 definition	 of	 the	 conditions	
listed on the card is also circulated. When a 
new study begins, the mailing also includes a 
specially produced study protocol card and other 
information about the study. 

When reporting a case, respondents are also 
asked to make a note of the case (Figure 2) 
and keep the details for future reference as they 
will later be contacted by the study team with a 
questionnaire about each case.

Participants are also expected to return cards even 
if they have no cases to report - there is a ‘nothing 
to report’ box on the card for them to tick. This is 
an important feature of the surveillance scheme 
as it allows us to measure compliance, which is 
continually monitored, to the reporting system. 

Follow-up and confirmation of case reports

On receiving a case report the BPSU informs the 
relevant study team. To gather further information 
the study team sends a short questionnaire to 
the reporting clinician. Particular care is taken 
to ensure that questionnaires are as short as 
possible, clear, straightforward and not excessive 
in their demands. As the questionnaire cannot be 
fully	anonymised,	the	amount	of	patient	identifiable	
data collected is strictly limited to preserve patient 
confidentiality.	The	study	investigators	report	back	
to the BPSU, indicating when cases have been 
confirmed	 or	 are	 duplicate	 case	 reports	 (Figure 
3 overleaf). Duplication of reporting is most likely 
to occur when the condition requires referral to 
another clinician, but this is encouraged, as it is 
better to receive duplicate reports than to miss a 
case.

Figure 1: Orange Card Side A

Figure 2: Orange Card Side B

British Paediatric Surveillance Unit Report Card 

2012 NOTHING TO REPORT 

Specify in the box number of cases seen CODE No   [     ] 
AIDS/HIV 

Congenital rubella 

Progressive Intellectual & Neurological Deterioration 

Congenital Syphilis  

Raised Blood Lead Levels  

Glutaric Aciduria 1  

Primary Congenital Hypothyroidism (UK Only)  
Autoimmune Addison’s Disease  

End Stage Renal Disease  

Hypocalcaemic seizures secondary to vitamin d deficiency 

Haemolytic uraemic syndrome (excl Scotland) 

` 

Clinicians Section – Please Keep if Necessary British 
Paediatric Surveillance Unit Report Card   for cases seen in 
2012 

Please NOTE the patient’s name(s) or other identification and 
KEEP THIS SLIP for easy reference when you are contacted 
by the investigator. 

Condition Patient Hospital No. 

Detach this Section Before Positing 
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Table 2 (page 7) shows the number of cases 
reported to the BPSU from its inception until the 
end of 2011 for conditions under surveillance (at 
December 2011). The extent to which investigators 
receive survey data, identifying incorrect reports 
and duplicates and the speed in which this is done 
is known as the ‘completion rate’. The number 
of cases which have so far been subsequently 
confirmed	as	meeting	the	case	definition	are	also	
shown.

The time taken to follow-up a case report varies 
greatly between conditions and may be longer if 
microbiological or pathological details are required 
to	confirm	a	case.	The	completion	rate	is	high.	For	
example, as of May 2012, only 1134 (9%) of the 
13804 case reports had yet to be followed-up. The 
final	 completion	 rate	 normally	 averages	 average	
between 90-95% for a study undertaken through 
the BPSU.

Table 3 (page 8) summarises the outcome of the 
follow-up of all cases reported to the BPSU by 
the end of year 2011 and provides evidence for 
the level of accuracy of reporting by participating 
clinicians.

To	improve	case	ascertainment	for	specific	studies	
where a child may see specialist clinicians, 
consultants working in a number of other 
specialties have been invited to participate in the 
scheme. Pathologists have been included in the 
BPSU reporting scheme since 1992 and most 
studies of paediatric infections involve laboratory 
reporting by microbiologists. Paediatric surgeons 
(intussusception) and burns specialists (toxic 
shock syndrome) have recently been included 

in the reporting system. Apart from helping to 
improve ascertainment such complementary data 
sources help to validate the surveillance system.

Funding

After nearly 14 years of support the Department 
of Health grant is to end in August 2012. During 
this time the grant has covered the majority of 
the running costs of the Unit. In addition, the 
BPSU asks surveillance teams to contribute a 
sum	to	cover	specific	administrative	costs.	These	
funds have until now permitted us to undertake 
additional activities such as the Sir Peter Tizard 
bursary. Contributions from researchers which 
were raised to £10,000 over 13 month study will 
now support running costs. The BPSU is also 
grateful for the ongoing support that it receives 
from the Royal College of Paediatrics and Child 
Health, the University College London - Institute 
of Child Health and the Health Protection Agency.

Sir Peter Tizard Bursary

The bursary, named after one of the founders of 
the BPSU, is offered as a competitive award. With 
a value of up to to £15,000 it offers, each year, the 
opportunity for a junior doctor or newly appointed 
consultants to use the facilities to undertake their 
own surveillance study and to learn more about 
disease epidemiology. 2011 saw the award of 
the 8th bursary to Dr Mary Salama for a study on 
acute	 rheumatic	 fever.	Due	 to	 funding	difficulties	
there will be no award in 2012-13.

Figure 3: Surveillance mechanism 

Summary
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This past year has seen the commencement of six 
BPSU studies. May 2011 saw the start of a study 
into end stage renal failure (investigator Dr Karl 
McKeever – Belfast). This was followed in June 2011 
by a study on primary congenital hypothyroidism 
in	children	aged	five	years	and	under	(investigator	
Dr Rachel Knowles – UCL-ICH). July 2011 
saw a Sir Peter Tizard bursary funded study on 
autoimmune Addison’s disease (investigator Dr 
Hima Bindu Avatapalle – Manchester) commence. 
October saw the commencement of a third study 
on haemolytic uraemic syndrome (investigator 
Dr B Adak – HPA) and a joint study with the child 
psychiatrists was undertaken into gender identity 
disorder (investigator Dr Sophie Khadr – ICH).

Five studies had their period of surveillance 
extended for a further year: HIV, congenital 
rubella, progressive intellectual and neurological 
deterioration (PIND), lead in children and 
congenital syphilis.

The 2011/12 Sir Peter Tizard bursary was awarded 
to Dr Mary Salama to undertake a study on acute 
rheumatic fever.

New studies approved to commence in 2012 
include a second study on Kawasaki disease 
(investigator Dr Robert Tulloh, RHSC Bristol), 
surgical ligation of the patent ductus arteriosus 
in premature babies (investigator Dr Lleona Lee 
– Nottingham City Hospital), neonatal exchange 
blood transfusion (investigator Dr Ruth Godelstein 
– St Mary’s Hospital, Manchester) and severe self 
harm (investigator Dr Olivia Fiertag – Imperial 
College, London)

Since its inception in 1986 the BPSU has completed 
90 studies (Appendix A). During 2011/12, there 
were 21 publications and 16 presentations relating 
to BPSU studies (Appendices B). 

The BPSU continues to disseminate information 
on its activities to clinicians and the public alike. 
This is achieved mainly through this report, the 
BPSU bulletin and BPSU website hosted on the 
RCPCH website (http://www.rcpch.ac.uk/bpsu).

Participation in the scheme during the 
year 2011

During 2011 213 clinicians were placed on the 
mailing list whilst 205 were removed, mainly 
following retirement or relocation overseas. 

Reporting rates for returning the orange cards 
remain high - the overall card return compliance 
rate for the year 2011, calculated as a proportion of 
orange cards returned, was 91.4% (38,931/35,596) 
a fall of 1.7% from 2010. Monthly response rates 
ranged from 94% in April to 87.7% in October with 
a median of 92.7%. To maintain this compliance 
rate respondents who have not returned card are 
sent a monthly email reminder. (Table 1 page 7).

January saw the introduction of an electronic 
orange card pilot for reporting. 500 randomly 
chosen respondents were selected to receive an 
electronic card for a period of nine months. At its 
conclusion 85% of the Ecards had been returned. 
Such was the willingness to continue with this 
reporting the E-pilot has continued and will be 
rolled out over 2012.

North Scotland has topped the average yearly 
response rate ranking – 96.1%. North Thames at 
85.2% was the lowest ranked region. The Thames 
area as a whole showed a cumulative response 
rate of 89.2%, a fall of 1.3% on 2010. Full details 
of regional response rates are provided in Table 1. 
Overall the response rate is still exceptional and 
is a testament to the willingness of clinicians to 
support the BPSU reporting scheme.

Workload of those reporting in the scheme

77% (2621) of participants reported no cases in 
2011, 14% (471) reported a single case, 7.5% 
(262) reported between two and four cases 
and	1.5%	 (54)	 reported	five	or	more	cases.	The	
greatest number of cases reported was by HIV/
AIDS specialists, one of whom reported 91 cases. 
Specialties that had a particularly high level of 
reporting were paediatric neurologists (PIND), 
neonatologists and infectious disease specialists 
(HIV/AIDS). Community paediatricians continue 

Scientific Coodinator’s Yearly Review of Activities3

Richard Lynn
Scientific	coordinator
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to	make	a	significant	contribution	to	the	reporting,	
particularly to the PIND and HIV/AIDS studies and 
their continued involvement in the scheme is very 
much welcomed.

Region Rank 2011 Rank 2010
Northern 7 13

Yorkshire 4 11
Trent 15 14
East Anglia 10 4

NWT 16 15
NET 20 20
SET 11 16
SWT 14 17
Wessex 6 6
Oxford 12 8
South Western 13 9
West Midlands 8 12
Mersey 5 7
North Western 9 10
Wales 2 1
North Scotland 1 2
South Scotland 3 3
West Scotland 19 18
Northern Ireland 17 5
Republic of Ireland 18 19

Reports (confirmed cases)

Conditions under 
Surveillance

Date when
reporting 

began

June 
1986-

Dec-95

Jan-96
Dec-00

Jan-01
Dec-03

Jan-04
Dec-06

Jan-07
Dec-09

Jan-10
Dec-10

Jan-11 
Dec-11

HIV/AIDS Jun-86 991 (691) 1017 (705) 1774 (1430) 2172 (1857) 2106 (1704) 655 (470) 584 (246)
Congenital rubella Jun-91  72 (39)  49 (25) 26 (6) 13 (7) 16(5) 6(3) 5(1)

PIND May-97 1067 (629) 612(316) 518 (295) 632 (379) 175(99) 174(79)
GBS/FS Sep-09 44(23) 95(61) 65(31)

Congenital syphilis Jan-10 40 (26) 16 (10)

GSCT Jan-10 31 (7) 31 (10)

Chylothorax Jun-10 111 (75) 142 (96)

Lead Jun-10  21 (7) 16 (13)

ESRD May-11  61(0)

GA1 Jul-11  17 (5) 27 (6)

CHT Jul-11  301 (188)

AAD Aug-11 22 (12)

VITD Sep-11 35 (21)

GID Oct-11 29 0)

HUS Oct-11 36 (16)

Total  1063 (730) 2133 (1359) 2412 (1752) 2703(2159) 2798 (2111) 1151(753) 1544 (729)

Table 1 Regional response rate 2010 and 2011

Table 2 Cases reported from June 1986 - December 2011 for conditions under 
surveillance at May 2012

Figure 4. Average orange card return rate (%) by area, 2011
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Condition under 
surveillance

Date when 
reporting 

began

Valid 
reports % Duplicates Errors

(D&E)
%

Not yet 
known % Total

HIV/AIDS Jun-86 7,103 76 772 700 16 724 8 9299

Congenital rubella Jun-91 86 46 36 59 51 6 3 187

PIND May-97 1797 57 401 867 40 113 4 3178

GBS/FS Oct-08 115 56 41 8 24 40 20 204

Congenital syphilis Nov-08 36 64 5 6 20 9 16 56

GSCT Sep-09 133 27 3 34 66 4 7 62

Chylothorax Sep-09 171 68 29 15 17 38 15 253

Lead Jun-10 20 54 2 10 32 5 14 37

ESRD May-11 0 0 0 0 61 100 61

GA1 Jul-11 11 25 12 18 68 3 7 44

CHT Jul-11 188 62 9 22 10 82 27 301

AAD Sep-11 21 60 3 8 31 3 9 35

VITD Aug-11 12 55 0 0 10 45 22

GID Oct-11 0 0 0 0 0 29 100 29

HUS Oct-11 16 0 9 6 3 5 97 36

Total 9,592 69 1,321 1,757 22 1,134 9 13,804

Table 3 Outcome of follow-up of the cases reported in 2011 for conditions under 
surveillance at May 2012

HIV	 Human	immunodeficiency	virus:	reports	of	AIDS	in	June	1986	include	cases	previously		
	 seen;	case	definition	extended	to	include	HIV	infection	in	January	1990
PIND Progressive intellectual and neurological deterioration
GBS/FS Guillain Barré/Fisher syndromes
GSCT Gonorrhoea, syphilis, chlamydia, and trichomonas
Lead Raised blood lead levels in children
ESRD End stage renal failure
GA1 Glutaric aciduria 1
CHT Congenital hypothyroidism
AAD Autoimmune Addison’s disease
VITD	 Hypocalcaemic	seizures	due	to	vitamin	d	deficiency
GID Gender identity disorder
HUS Haemolytic uraemic syndrome

Classification of Case Reports

Valid reports:  
Cases	confirmed	at	follow-up	as	being	both	unique	(i.e.	not	a	duplicate)	and	satisfying	the	diagnostic	
criteria	set	out	in	the	case	definition.	Confirmed	cases	reported	to	the	BPSU	but	already	known	to	the	
investigators from another source are included.

Invalid reports: 
These include:
 duplicate reports of cases already reported to the BPSU,
 and
 reporting errors arising as a result of a misdiagnosis, the wrong box on the orange card 
	 being	ticked,	the	case	not	meeting	the	diagnostic	criteria	set	out	in	the	case	definition	or	an		
 inability to follow-up a case.

Outcome not yet known: 
Outcome of follow-up not yet received by BPSU (by May 2012).
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Surveillance Studies Undertaken in 20114

Autoimmune Addison’s 
disease
Key points

•	 Alternative source of reporting (BSPED) has 
contributed	 significantly	 to	 the	 notification	 of	
cases.

•	 35 cases have been reported, 10 so far 
confirmed.

Summary

Adrenal	insufficiency	is	a	condition	that	affects	the	
adrenal	glands	(“fight	or	flight”	glands).	The	outside	
of these glands have three layers, each responsible 
for production of a number of hormones, chemicals 
that circulate in the blood and regulate the way the 
body works. The main hormones are cortisol and 
aldosterone. Cortisol is the stress hormone and is 
involved in allowing the body to cope with stresses 
such as infection and injury. Aldosterone helps in 
maintaining blood pressure by keeping salt in our 
body. Lack of these hormones can lead to major 
health problems and even death if not diagnosed 
and treated appropriately. 

The most common cause of severe adrenal 
insufficiency,	 now	 known	 as	 Addison’s	 disease,	
is autoimmune. There may be associated 
autoimmune conditions such as diabetes and 
thyroid	 disorders	 allowing	 sub-classification	 into	
Autoimmune Polyglandular syndromes (APS) 
type 1-3. In this condition the body’s own immune 
system attacks the adrenal glands and destroys 
them. People suffering from Addison’s disease 
are	also	at	 increased	risk	of	other	organ-specific	
autoimmune diseases, e.g. of the thyroid gland. 
If untreated the condition is life threatening 
and unfortunately it is not always spotted early 
enough. The signs and symptoms of adrenal 
deficiency	 are	 steadily	worsening	 fatigue,	 a	 loss	
of appetite, weight loss, low blood pressure, salt 
craving, emotional changes, dark pigmentation of 
the skin, sudden ill health and even death with a 
minor illness if the condition is undetected. Though 
it	is	now	more	than	150	years	since	first	described,	
the disease remains under diagnosed, leading to 
unnecessary morbidity and mortality.

Objectives 

The study aims to:
•	 determine	 the	 annual	 incidence	 of	 newly	

diagnosed cases of autoimmune Addison’s 
disease in children under the age of 16 years 
in the UK and Ireland, and their distribution by 
sex, age and ethnicity

•	 describe	 the	patterns	of	 clinical	 presentation,	
including any co-morbid conditions present at 
the time of diagnosis

•	 describe	 the	 initial	 investigation	 and	
management of newly diagnosed paediatric 
cases of autoimmune Addison’s disease in the 
UK and Ireland

•	 describe	 the	 emergency	 management	 of	
children with autoimmune Addison’s disease 
(for instance provision of emergency treatment, 
steroid card, ambulance cover) in the UK and 
Ireland

•	 describe	 short-term	 outcomes,	 at	 one	 year	
after diagnosis, in newly diagnosed paediatric 
cases of autoimmune Addison’s disease in the 
UK and Ireland.

Study duration

Surveillance period: July 2011 to July 2012. 
(inclusive)
Follow-up period: For a 12 month period to July 
2013 

Methodology 

All cases of autoimmune Addison’s disease 
reported through the BPSU system are 
reviewed by an expert panel of two independent 
endocrinologists from the British Society of 
Paediatric Endocrinology and Diabetes (BSPED) 
confirm	 the	 diagnosis	 and	 assign	 cases	 to	
APS (Autoimmune Polyglandular Syndrome) 
subgroups.

Dr Hima Bindu Avatapalle
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Case Definition 

A child is considered to have a diagnosis of 
autoimmune Addison’s disease if the following 
criteria are met:
 Presence of adrenal cortical antibodies  
	 at	diagnosis	or	confirmed	subsequently
 AND
 One or more of the following signs and  
 symptoms
	 	 •	 Hyperpigmentation
	 	 •	 Poor	growth	in	weight	and	height
	 	 •	 Electrolyte	abnormalities		 	
   (Hyperkalaemia, 
   hyponatremia, hypoglycaemia)
	 	 •	 Addisonian	crisis
 AND
 Low cortisol levels with high ACTH levels

“Addisonian	 crisis”	 or	 “adrenal	 crisis”	 indicates	
severe	adrenal	insufficiency.	
Characteristic symptoms are:
	 •	 Severe	vomiting	and	diarrhoea,		 	
  resulting in dehydration 
	 •	 Low	blood	pressure	
	 •	 Syncope	(loss	of	consciousness)	
	 •	 Hypoglycemia,	severe	hyponatremia		
  and hyperkalaemia
	 •	 Confusion,	psychosis,	slurred	speech,		
  convulsions

Exclusion criteria: children on steroid medication 
for other causes.

Additional sources of data

Members of the British Society of Paediatric 
Endocrinology and Diabetes (BSPED) have been 
provided with information about the study and are 
included on the BPSU Orange Card mailing list.

Analysis 

There has been a good response from general 
paediatricians and members of BSPED. All cases 
have been reported via BPSU reporting process 
and all the members of BSPED are registered with 
BPSU as reporting clinicians.

By April 2012, 35 cases had been reported, with 10 
cases	confirmed,	five	probable	and	the	remainder	
awaiting	 questionnaire	 responses.	 Confirmed	
cases are aged 10 to 15 years, and two-thirds are 
girls. 

Discussion 

The number of reports to date is in line with 
expectations and there has been good support 
from paediatricians in reporting cases. Further 
analyses will be possible as the study progresses. 

Please note that the data presented is provisional 
and has not yet been peer reviewed and 
accordingly	 definitive	 conclusions	 should	 not	 be	
drawn. 

Funding 

Sir Peter Tizard Bursary.

Ethics approval 

West London REC (Ref: 11/LO/0581) and Section 
251 NIGB permission under reference: ECC 6-02 
(FT4/BPSU)/2011. 

Support groups 

The Addison’s Disease Self Help Group – 
http://www.addisons.org.uk/comms/c_index1.html
 
Researcher 

Principal investigator
Dr Hima Bindu Avatapalle, Clinical Research 
Fellow, Dept of Paediatric Endocrinology, 
Manchester Children’s Hospital, Manchester M13 
9WL. Tel: 01617012586. 
Email: bindu.avatapalle@cmft.nhs.uk

Co-investigator 
Dr Jerry Wales, C17, Dept of Paediatric 
Endocrinology,	Sheffield	Children’s	Hospital,
Sheffield	S10	2TH.	Tel:	0114	2717508.	Fax:	0114	
275	5364.	Email:	j.k.wales@sheffield.ac.uk
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Bacterial meningitis in 
babies 0-90 days of age
Key points

•	 Paediatrician - reported cases via the BPSU 
are the major source of reports.

•	 The incidence of bacterial meningitis in babies 
0-90 days in England and Wales is 0.40/ 1000 
live births. 

•	 Group B Streptococcus (GBS) remains the 
leading cause of bacterial meningitis in babies 
0-90 days of age in the UK and Ireland. 

Summary

Meningitis	 in	 the	 first	 three	 months	 of	 life	 is	
associated	with	significant	mortality	and	long	term	
disability. Comparison of previous studies suggests 
that the death rate has fallen but the proportion 
of cases with long term disability has changed 
very little.1,2	The	aim	of	this	study	was	to	find	out	
how much of a public health issue meningitis in 
this age group now is, how it is currently being 
managed and to identify any opportunities for 
improving the diagnosis and management. This 
was to be achieved through a comprehensive 
study of all cases of meningitis under 90 days of 
age that occur over a 13 month period throughout 
the UK and Ireland. In addition to reports from 
paediatricians through the BPSU we planned to 
identify cases through routine laboratory reports as 
well as reports from parents via relevant charities 
(Meningitis Research Foundation, Meningitis 
Trust, Group B Strep Support and Meningitis UK). 
Paediatricians were then asked to complete a 
questionnaire about each case.

Objectives 

The	 primary	 objective	 is	 to	 define	 the	 minimum	
incidence of bacterial meningitis in the UK and 
Ireland in infants aged less than 90 days.

The secondary objectives are to:

•	 define	 the	 bacterial	 pathogens	 that	 causes	
meningitis in this age group (and the antibiotic 
resistance	profiles	of	these	pathogens)

•	 describe	 the	 clinical	 presentation	 of	 cases	of	
meningitis in this age group

•	 describe	 the	 mortality	 and	 short-term	
complication rates of meningitis in this age 
group

•	 describe	 the	 current	 management	 of	
meningitis.

Study duration

Surveillance period: July 2010 - July 2011 
(inclusive).

Methodology 

Case Definition 

Any case where the clinician has made a clinical 
diagnosis of bacterial meningitis in babies less 
than 90 days of age. Cases were subsequently 
classified	 using	 the	 analytical	 case	 definitions:	
confirmed,	probable	or	possible.

Additional sources of data

Cases are being sought via the laboratory 
reports to the Health Protection Agency (HPA). 
Information about possible cases is being obtained 
via parents who reported via the Meningitis 
Research Foundation, Group B Strep Support, the 
Meningitis Trust and Meningitis UK. In both cases 
possible	 cases	were	 verified	by	 contact	with	 the	
local paediatrician.

Analysis 

Over the 13 month surveillance period we received 
a total of 846 reports (BPSU 485, HPA 291, Health 
Protection Scotland 45, Charities and Parents 26). 
Of	the	total	reports	344	have	so	far	been	confirmed	
as cases. Most cases (61%) were reported 
through the BPSU only and 17% were reported via 
the HPA only (Figure 5). The reporting source for 
cases in which an organism was isolated from the 
cerebrospinal	fluid	(CSF)	(Figure 6). 

An organism was isolated in either blood or CSF 
in 278/344 (81%) and GBS (49%) was the most 
commonly isolated organism. Most babies (59%) 
were male, born at full term (74%), Caucasian 
(82%) and were admitted from home (63%). The 
overall mortality was 7.3%. 

Dr Paul HeathDr I Okike



12 BPSU Annual Report  2011-2012

Discussion 

Incidence	 for	 bacterial	 meningitis	 in	 the	 first	 90	
days of life in the UK and the Republic of Ireland 
is 0.36 /1000 live births (95%CI; 0.32-0.40) and in 
England and Wales 0.40/1000 live births (95% CI; 
0.36-0.45).

The	 incidence	 of	 significant,	 culture	 confirmed	
bacterial meningitis (blood or CSF) in babies 0-28 
days of age in England and Wales was 0.21/ 1000 
live births (95% CI; 0.16-0.24) which is comparable 
to	 the	findings	of	 the	previous	1996	BPSU	study	
(0.21/1000)1. This therefore suggests that the 
burden of the disease has not changed in the last 
15 years.

The pathogen distribution is also similar to 
previous studies with GBS remaining the leading 
bacterial cause of meningitis in this age group. 
The overall mortality was 7.3%. For babies 0-28 
days of age in England and Wales however, the 
mortality	in	cases	where	a	significant	bacteria	was	
isolated from the CSF was 13/113 (11.5%) which 
is higher than 10% found in a previous BPSU 
study.1 It is pleasing that the mortality from GBS 
meningitis	 specifically	 has	 decreased	 from	 12%	
in 2000/ 20013 to 5.4% currently. However, acute 
complications exist in about 28% of the survivors 

in the current study, similar to the 26% of the 
previous national meningitis study suggesting that 
long term neurodevelopmental sequelae may not 
have declined. This requires further study.

Due to low completion of study questionnaires 
from Scotland, we are concerned that our reported 
incidence	may	be	a	significant	under	estimate	of	
the true burden of disease. Similar concerns apply 
to the Republic of Ireland.

Please also note that the data presented are 
preliminary and has not yet been peer reviewed 
and	accordingly	definitive	conclusions	should	not	
be drawn.

Funding 

This study has been funded by Meningitis 
Research Foundation (MRF).

Ethics approval 

Cambridgeshire 2 REC (Ref: 10/H0308/45) and 
NIGB Section 251 Support Reference: PIAG/ 
BPSU 6-06(FT1)/2008. 

Support groups 

Meningitis Research Foundation - 
http://www.meningitis.org/
Meningitis UK - http://www.meningitisuk.org/ 
MeningitisTrust. - http://www.meningitis-trust.org/ 
Group B Strep Support (GBSS) - 
http://www.gbss.org.uk/ 
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Figure	5.	Sources	of	reports	of	confirmed	cases

Figure	 6.	 Sources	 of	 reports	 of	 confirmed	 cases	 with	 bacteria	
isolated from the CSF (England and Wales only).
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Chylothorax in Infants and 
Children
Key points

•	 Chylothorax is a rare cause of pleural effusion 
in	childhood	which	can	be	difficult	to	diagnose	
and manage.

•	 Surveillance was undertaken for 13 months 
from 1st June 2010 

•	 The number of reported cases are greater than 
predicted whilst the infants and children have 
presented and been treated in 52 different 
hospitals across the UK and Republic of 
Ireland. 

Summary

A chylothorax develops when chyle, which is 
normally transported in lymph vessels throughout 
the body, builds up around the lungs and exerts 
pressure	 on	 them,	making	 it	 difficult	 to	 breathe.	
Initial treatment usually requires drainage of the 
chyle by inserting a chest tube placed into the 
pleural space around the lungs.

Although the development of a chylothorax is 
relatively	 uncommon,	 it	 does	 result	 in	 significant	
risks and complications for particular groups 
of infants and children. Hospital stay can be 
extended by weeks; there is the risk of a surgical 
procedure, an increased risk of infection and the 
potential for a substantial impact on both the child 
and their family’s quality of life.

Almost all previous research into chylothorax has 
been retrospective, and has relied on the review 
and interpretation of case notes for information. 
Those most commonly reported are in infants and 
children post cardiac surgery. Very little is known 
about the situation in the UK or Ireland, either 
the number of children affected, or how they are 
treated and what happens to them.

The evidence base therefore remains poor and 
the extent of the condition, both severity and 
numbers	of	children	affected,	difficult	 to	quantify.	
Until we understand the scale and nature of the 
problem better, we are hampered in determining 
targets for prevention and how best to treat these 
infants and children and therefore reduce further 
complications, length of stay in hospital and 
improve their outcome.1-2

Objectives 

The study aims to identify the:

•	 incidence	of	chylothorax	in	infants	and	children	
aged up to 16 years in the UK and Ireland

Ms Caroline Haines and Dr Peter Davis
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•	 distribution	 by	 age,	 sex	 and	 underlying	
condition of infants and children who develop 
a chylothorax

•	 factors	that	predispose	infants	and	children	to	
develop a chylothorax

•	 presenting	 clinical	 features	 in	 infants	 and	
children who develop a chylothorax

•	 clinical	management	or	therapeutic	approaches	
used to treat this condition

•	 outcome	of	infants	and	children	who	develop	a	
chylothorax.

Study duration

Surveillance period: June 2010 – June 2011 
(inclusive).

Methodology 

Case Definition 

Any infant or child under the age of 16 years, 
including neonates born at or after 24 weeks 
gestation,	presenting	for	the	first	time	with	one	of	
the following:

Inclusion criteria

•	 a	suspected	clinical	diagnosis	of	chylothorax,	
without pleural drainage

•	 where	 pleural	 drainage	 is	 cloudy	 and/or	
opaque	 fluid	 is	 obtained	 consistent	 with	
chylothorax,	even	if	no	laboratory	confirmation	
of the diagnosis has been sought

Or
•	 an	accumulation	of	lymphatic	fluid	in	the	pleural	

space with:
•	 triglyceride	content	>1.1	mmol/litre
•	 total	cell	count	>1000	cells	/	microlitre

Additional sources of data

Data collected by the BPSU will be supported 
and cross referenced with data obtained through 
the Paediatric Intensive Care Audit Network 
(PICANet),3 Hospital Episode Statistics (HES), 
and the Central Cardiac Audit Database (CCAD).

Analysis 

During the 13 month period 250 cases have been 
reported.	To	date	171	cases	have	been	confirmed,	
15 reported in error, 28 duplicate reports and 36 for 
which we have not data. 59 cases are boys. The 
ethnic breakdown shows 78% were white-British 
slightly less than one would expect. For those we 
have outcome data 64% were discharged and 
17% remained in hospital, 13% died.

Discussion

Surveillance of new diagnoses of chylothorax in 
infants and children has now been successfully 
completed and 250 cases have been reported. 
Questionnaires have been returned for 93% of 
reported	 cases	 and	 the	 final	 questionnaires	 are	
awaited. Infants and children reported to the 
study have so far been managed in 52 different 
hospitals across the UK and Republic of Ireland. 
It can be concluded that the BPSU surveillance 
methodology can successfully ascertain cases for 
a condition that predominantly seems to present to 
neonatal and paediatric intensive care units, to the 
extent that the number of reported cases is greater 
than predicted. 

Interim	 findings	 from	 completed	 questionnaires	
indicate approximately a quarter of cases had a 
neonatal focus whilst approximately half has a 
cardiac surgical link. 73% of cases occurred in 
infants and children of less than 10kg body weight. 
Given the number of cases reported and still 
awaiting	 returned	 questionnaires,	 these	 figures	
may change although the higher incidence in 
neonates and infants is likely to persist given the 
distribution of aetiologies noted so far.

Please note that the data presented is provisional 
and has not yet been peer reviewed and 
accordingly	 definitive	 conclusions	 should	 not	 be	
drawn.

Funding

This study has been part funded by a non-medical 
research grant from UHBristol NHS Foundation 
Trust and the Variety Club Children’s Charity, 
London.
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Institute of Child Health / Great Ormond Street 
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granted ECC for Section 251 Support (ECC/BPSU 
3-02(FTI).
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Congenital Rubella
Key points 

•	 Congenital rubella continues to be extremely 
rare in the UK and Ireland; with only one or two 
births being reported each year. 

•	 Among 20 infants with congenital rubella born 
and reported in the UK or Ireland since 2000, 
12 had mothers who acquired infection abroad.

Summary 

The National Congenital Rubella Surveillance 
Programme (NCRSP), set up to monitor the impact 
of rubella vaccination, has been in existence for 
over 40 years, with active surveillance through the 
BPSU since 1990. 

The World Health Organisation recently revised 
its target date for Europe for the elimination of 
measles and rubella, and prevention of congenital 
rubella infection (<1 case of congenital rubella 
syndrome per 100,000 births) from 2010 to 2015. 
However, long-standing vaccination programmes 
have already led to the virtual elimination of 
congenital rubella in the British Isles, with only 17 
cases diagnosed and reported since 2000. Uptake 
of at least one dose of MMR (Measles, Mumps, 
Rubella) vaccine by 24 months now exceeds 90% 
in all countries in the British Isles. Nevertheless, 
more than a decade of sub-optimal uptake 
(dipping below 80% in England in 2003/4) means 
there are likely to be substantial numbers of 
susceptible children and adolescents. In addition, 
inward migration from countries without long-
standing effective rubella vaccination programmes 
has led to greater concentrations of susceptible 
individuals in some areas, often the very places 
where MMR uptake has been low (e.g. parts of 
London). Measles and mumps have reappeared, 
and under these circumstances it is possible 
that rubella, which is still endemic in many parts 
of the world, could also be re-introduced, putting 
susceptible pregnant women at risk. 

Comprehensive national surveillance through 
the BPSU therefore remains extremely valuable, 
to provide a mechanism for timely reporting of 
any cases which do occur, to monitor whether 
maternal infections were acquired abroad or at 
home, and to maintain awareness of this now rare 
but potentially devastating infection. Congenitally 
infected infants can excrete rubella virus for an 
extended period of time, and every infected infant 
must be diagnosed and managed appropriately to 
avoid the risk of contributing to further community 
transmission.

Objectives 

The study aims to:
•	 monitor the effectiveness of the rubella 

immunisation programme by determining 
the incidence of congenital rubella and 
investigating the circumstances surrounding 
any new cases.

Study duration

Surveillance through the BPSU began in January 
1990 and is reviewed regularly.

Methodology 

Case definition

Any infant (live or still born) or child up to 16 
years of age who, in the opinion of the notifying 
paediatrician,	 has	 suspected	 or	 confirmed	
congenital rubella with or without defects, based 
on	 history,	 clinical,	 and/or	 laboratory	 findings	

Dr Pat Tookey
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(Figure 7).	 This	 includes	 “imported	 cases”,	 i.e.	
children born in the British Isles where the maternal 
infection occurred abroad, AND children who were 
born abroad, as well as British-born infants whose 
mothers acquired infection in the British Isles. 

Additional sources of data

There is close collaboration with the HPA with 
respect to laboratory reports of infection.

Analysis 

There	were	five	reports	to	the	BPSU	in	2011.	Two	
related	 to	 one	 confirmed	 case,	 whose	 mother	
was born abroad but had not travelled outside the 
British Isles during pregnancy. The other three 
reports were made in error.

The number of reported congenital rubella births 
and rubella associated terminations declined from 
about 50 births and 740 terminations in 1971-75 
to 22 births and 54 terminations a year in 1986-
90. Since active surveillance began in 1990, 183 
reports have been made through the BPSU (Table 
4). 

Since	 the	 reporting	 definition	 was	 extended	 in	
2005, ten reports have related to nine children 
who were born abroad. In previous years reports 
of foreign-born children were not requested, and 
any such reports were categorised as errors. 
These children are not included in Table 5 since 
the main aim of the surveillance is to monitor births 
in the UK or Ireland. However, in order to make 
sure cases are not missed, we request reports 
of all newly diagnosed cases and collect minimal 
data on these children born abroad. 

Congenital rubella births in the UK or Ireland 1990-
2011: Sixty-four children and four stillborn infants 
with	 confirmed	 or	 compatible	 congenital	 rubella	
have been born and reported since the beginning 
of active surveillance in 1990; 51 of these (75%) 
were	 first	 reported	 through	 the	 BPSU	 (Table 5). 
Twenty infants were born since 2000, including 

two born in Ireland or Northern Ireland, and two 
who were stillborn. Although 12 were imported 
cases with maternal infection acquired abroad 
(seven	in	Southern	or	South	Eastern	Asia,	five	in	
Africa), eight infants were born to women whose 
infection occurred in the UK or Ireland. 

At least 80 terminations for rubella disease or 
contact in pregnancy have been recorded by 
the	Office	 for	 National	 Statistics	 in	 England	 and	
Wales since 1990, but annual data are no longer 
published since the numbers are so low. 

Discussion 

The number of reported cases of congenital rubella 
remains at a very low level, but most reports 
concern infants with serious rubella-associated 
defects present at birth. It is possible that some 
infants with less obvious signs of congenital 
rubella are not diagnosed and reported. 

Rubella susceptibility in pregnant women in the 
UK varies by ethnic group, with women from 
many parts of Asia and Africa having particularly 
high susceptibility rates especially if they are 
having	 their	 first	 baby.2 Women originating from 
countries without comprehensive and long-
standing vaccination programmes are likely to 
be at higher risk if there is renewed circulation 
of rubella here. Even while rubella infection is 
rare in the British Isles, susceptible women who 
travel abroad during early pregnancy may come 
into contact with infection. Health professionals, 

Table 4: Congenital rubella reports to BPSU 1990-2010 
(includes births occurring in earlier years) 

Confirmed or 
compatible

Possible 
cases

Cases 
already 
reported

Duplicate, error 
or lost

Total

Place of birth
Engalnd, 
Scotland and 
Wales

54 4 14 83 155

NI and Ireland 5 1 2 10 18
Born abroad 
(reports 2005-
2010 only)

7 2 0 1 10

Figure 7: Cataracts due to congenital rubella 
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particularly paediatricians and those working in 
primary care and antenatal care, must continue 
to be aware of the potential serious implications 
of rash illness in early pregnancy, the guidelines 
for the management of rash illness in pregnancy3, 
and also of the early signs of congenital rubella. 

Please note that the data presented is provisional 
and has not yet been peer reviewed and 
accordingly	 definitive	 conclusions	 should	 not	 be	
drawn 

Funding 

The Health Protection Agency previously 
contributed to the costs of the surveillance. 
Currently there is no external support.

Ethics approval 

The London Multicentre Research Ethics 
Committee	 reaffirmed	 approval	 in	 2005	 (Ref:	
05/MRE02/2); PIAG (now NIGB Ethics and 
Confidentiality	Committee)	approval	(PIAG/BPSU	
2-10(f)/2005).

Support groups 

Sense, 101 Pentoville Road, London, N1 9LG. 
Tel: 0845 127 0060 Txt: 0845 127 0062. 
Fax: 0845 127 0061. Email: info@sense.org.uk. 
Web: http://www.sense.org.uk.
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 Primary source of notification
Year of birth BPSU Other Total

1990-94*^ 22 10 32

1995-99 12 4 16

2000-04* 10 1 11
2005-09* 4 2 6
2010-11 3 0 3

Total 50 17 68
* Includes a stillborn infant
^ Includes a set of triplets, one of whom was stillborn

Table 5. Confirmed and compatible congenital rubella births in the UK and Ireland 
1990-2011
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Congenital syphilis in 
children under 2 years 
of age
Key points 

•	 Since 2001, rates of infectious syphilis have 
increased amongst reproductive age women. 

•	 Between	 February	 2010	 and	 December	 2011,	
12	confirmed	cases	of	congenital	syphilis	were	
found together with one possible case. A further 
12 suspected cases currently under investigation.

•	 Cases of congenital syphilis occurred in 
women who are marginalised in society.

Summary

Congenital syphilis occurs when syphilis is 
transmitted from a woman to her unborn baby 
during pregnancy. This can lead to miscarriage, 
stillbirth, neonatal death, or disorders such as 
deafness and bone deformities. As such, congenital 
syphilis is a distressing and costly condition. Since 
2001, rates of infectious syphilis have increased 
amongst reproductive age women. Cases of 
congenital syphilis can be prevented through 
antenatal screening and appropriate treatment, 
control methods that are highly cost effective 
but dependent on well structured healthcare 
pathways. Nevertheless cases of congenital 
syphilis have been reported over the past decade. 
The	 re-emergence	 of	 congenital	 syphilis	 reflects	
a failure of prenatal care delivery systems as well 
as syphilis control programmes and concerns 
have been raised about the effectiveness of the 
present control strategies. In particular, control 
efforts have been restricted by the absence of 
comprehensive systematic national surveillance of 
congenital syphilis. This three year study started 
in 2010 to estimate the annual number of cases 
and investigate the determinants of incidence, 
information which will be used as an evidence 
base to improve clinical pathways and patient 
management systems.

Objectives 

The objectives of this study are to:
•	 determine the incidence of congenital syphilis 

in children under two years of age over a three 
year period

•	 compare the incidence, management and 
presentation of cases with that observed in the 
similar study carried out in the 1990s which 
used a similar methodology

•	 compare the coverage of the available routine 
surveillance systems

•	 assess	the	proportion	of	congenital	cases	

identified/not	 identified	 through	 antenatal	
screening, and identify factors associated with 
failure to identify maternal infection, or prevent 
congenital infection.

Study duration

Surveillance period: February; 2010 – January; 
2013 (inclusive).
Follow-up period: For a twelve month period 
ending in 2014.

Methodology 

Case definition
 
The	 following	 case	 definition	 (surveillance)	 was	
used	by	paediatricians	 for	 the	 initial	 identification	
of cases: any child under the age of 24 months 
with	 a	 confirmed	 or	 presumptive	 diagnosis	 of	
congenital syphilis or acquired syphilis. The study 
epidemiologist, microbiologist and medical advisor 
reviewed	all	the	suspected	cases	and	identified	the	
confirmed	cases.	A	summary	of	the	case	definition	
used by this group is as follows:

(a)	Confirmed	 case	 of	 congenital	 syphilis:	 any	
infant	with	a	laboratory	confirmed	diagnosis	of	
congenital syphilis.

(b) Presumptive case of congenital syphilis: 
any infant or child under 24 months in whom 
congenital syphilis is suspected but not yet 
laboratory	confirmed,	for	example:

(i) with clinical signs consistent with congenital 
sypyhilis	 (snuffles,	 condyloma	 lata,	 osteitis,	
periostitis or osteochondritis, ascites, skin 
and mucous membrane lesions, hepatitis, 
hepatomegaly, splenomegaly, nephrosis, 
nephritis, or hemolytic anemia) OR

(ii) whose mother had untreated or inadequately 
treated syphilis at the time of delivery, that is 

 treated using suboptimal dose or duration in 
relation to the BASHH guidelines for treatment 
of infectious syphilis

(c) Possible: Infants where CS was indicated 
but for which laboratory results were either 
not recorded or inconclusive. For example, 
an	 infant	 would	 be	 classified	 as	 possible	 if	
the infant’s IgM result was positive but no 
corresponding test result was recorded for the 
mother.

Dr Ian Simms
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The methodology was based on that described by 
Hurtig et al. in the previous UK study of congenital 
syphilis undertaken between 1994 and 97. The 
clinical criteria given in the MMWR (1997) used 
to classify cases were the same as those used by 
Hurtig et al.1 Since the methodologies and case 
definitions	used	by	the	two	studies	are	the	same	
their results are comparable.

Data sources

Three sources of data were used. The Genitourinary 
Medicine Clinic Activity Dataset (GUMCAD) and 
Laboratory reports, both of which are managed 
by the HPA, and reports made through the BPSU 
Orange Card system.

Analysis 

The study has completed its second year. Forty one 
suspected cases were detected through laboratory 
reports and 56 through the BPSU. No cases were 
reported from genitourinary medicine clinics. 
After assessment, de-duplication and follow-up, 
12 presumptive cases (male=10, female=2) and 
one possible cases of congenital syphilis were 
confirmed,	 all	 reported	 from	England	 (Figure 8). 
The remaining suspected cases continue to be 
investigated. Most infants (8/10) were born at 
over 37 weeks: median birth weight was 2930g 
(range: 1340g to 3690g). Clinical presentation 
varied from asymptomatic (4/11) to acute (7/11), 
including severe anaemia, hepatosplenomegaly, 
rhinitis, oedema, thrombocytopaenia and skeletal 
damage. Median maternal age at delivery was 
19 (range: 17 to 35). Most of the infants’ mothers 
were white and came from the UK and Eastern 
Europe. Where maternal stage of infection was 

recorded, 6/9 presented with primary and 3/9 with 
secondary syphilis. One infection diagnosed late in 
pregnancy was the result of re-infection acquired 
after effective screening and management in 
the	 first	 trimester.	 The	 influence	 of	 the	 Eastern	
European syphilis epidemic was also seen, 3/10 
mothers being born in Eastern Europe. Some 
were unable to access healthcare services due 
to cultural barriers (one concealed pregnancy) 
and was seen in 2/12 cases. High levels of socio-
economic deprivation were managed according to 
BASHH Guidelines. Twelve cases continue to be 
investigated.

Discussion 

The	dataset	has	not	been	finalised	but	the	number	
of	 confirmed	 cases	 is	 similar	 to	 that	 anticipated	
at the start of the study. More presumptive cases 
(n=11)	were	seen	in	the	first	21	months	than	were	
seen over the 36 month duration of the study 
undertaken in the mid-1990s (n=9).1 Although 
antenatal screening is largely effective in controlling 
congenital syphilis, this study has shown that 
cases of congenital syphilis occur and that they 
present a complex social, clinical and public health 
problem.	The	key	finding	to	have	emerged	so	far	
has been that cases of congenital syphilis mainly 
occur in women who were marginalised in society: 
delivering effective health care to this group 
represents a substantial challenge to health care 
professionals and sexual health commissioners. 

Please note that the data presented is provisional 
and has not yet been peer reviewed and accordingly 
definitive	conclusions	should	not	be	drawn.

Figure 8: Congenital syphilis: presumptive & possible cases, & negative reports*: 2010-2011

* Mother diagnosed with congenitally transmissible infection but infant uninfected 
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End stage renal disease in 
early infancy
Key points

•	 Fifty nine cases have been reported and 10 have 
been	confirmed	as	true	cases.

•	 The underlying cause for most cases is renal 
dysplasia,	and	five	of	the	10	cases	are	receiving	
peritoneal dialysis. 

•	 Questionnaire response rate is currently 19% 
and further responses are awaited.

Summary

Each year around a small number of children in the 
UK and Ireland are born who develop irreversible 
Kidney	 failure	 sometime	 in	 the	first	 few	months	of	
life. This is called end stage renal disease (ESRD) 
or Stage 5 Chronic Kidney Disease, (CKD5). There 
are a number of causes but the end result is the 
same. The kidneys do not work properly and are 
unable	 to	 manage	 the	 fluids,	 salts	 and	 minerals	
that the body uses, or remove waste products 
from the bloodstream. As a result, infants with this 
problem become unwell with poor growth and need 
specialised treatment to stop them becoming very 
seriously ill. At present there is a limited amount of 

published information on these infants.1,2,3 This study 
aims	to	be	the	first	study	to	 identify	all	 infants	with	
this problem in the UK & Ireland. We want to look 
closely at the problems that these infants face and 
see how they are treated. We hope this will help 
us understand and treat the condition better and 
improve the quality of life for all infants with ESRD 
and their families.

Objectives 

The objectives of this study are to:
•	 report the incidence of end stage renal disease 

(ESRD) in infants aged four weeks to six months 
(excluding patients with reversible acute renal 
failure) and characterise incidence by primary 
renal pathology, age at presentation, gestational 
age at birth, sex, ethnic origin and region of birth

•	 describe the primary renal diagnosis and record

Dr Karl McKeever
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the treatment modality, complications and co-
morbidites at the time of enrolment in the study and 
at follow-up at age 1 year.

Study duration

Surveillance period: May 2012- June 2013 
(inclusive).
Follow-up period: For a twelve month period ending 
in June 2014.

Methodology 

Case definition

•	 a diagnosis, or presumed diagnosis of end stage 
renal failure (ESRD) (stage 5 chronic kidney 
disease) AND

•	 serum creatinine of 120 micromols/l or greater. 
AND

•	 age four weeks to six months.

Analysis 

To April 59 reports and 11 questionnaires have been 
returned. One case was excluded as the child was 
outside	the	age	range	for	the	case	definition.	

Of	 the	 10	 confirmed	 cases,	 seven	 had	 a	 primary	
diagnosis of renal dysplasia, one of renal cystic 
disease, one had obstructive uropathy (posterior 
urethral valves) and one has suspected Denys-
Drash syndrome. Diagnosis was made antenatally 
in six children. Five children have commenced 
on peritoneal dialysis; two on haemodialysis, and 
palliative care was offered in two cases. One patient 
died after withdrawal of haemodialysis.

Discussion

The end-stage renal disease study commenced data 
collection in May 2012 and has had a good response 
from	reporting	clinicians	in	its	first	two	months.	Ten	
cases	have	been	confirmed	and	of	these,	most	have	
renal dysplasia as an underlying cause and half are 
receiving peritoneal dialysis. 

Please note that the data presented is provisional 
and has not yet been peer reviewed and accordingly 
definitive	conclusions	should	not	be	drawn.	
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Study duration

Surveillance period: November; 2011 – November 
2012 (inclusive).
Follow-up period: For 24 month period ending in 
November 2014 (inclusive).

Methodology 

Case Definition 

Case	 definition	 criteria	 have	 been	 taken	 from	
DSM-IV-TR (2000) and operationalised to ensure 
identification	and	notification	of	appropriate	cases	
by non-specialists. These criteria have been 
validated against the last ten referrals to the London 
Gender Identity Development Service (GIDS) from 
a variety of sources (age range 5 to 16 years).

BOTH the following criteria (1 and 2) should be 
fulfilled:
1.	 A	 strong	 cross-gender	 identification	 for	 ≥	 6	
months 
(i) In children <12 years, this requires 2 or more of 
the following:
 a) In boys, preference for cross-dressing  
 or simulating female attire; in girls, insistence
 on wearing only stereotypical masculine  
 clothing;
 b) Strong preferences for cross-sex roles in  
 make-believe play or fantasies of being the  
 other sex;
 c) Intense desire to participate in the   
 stereotypical games and pastimes of the  
 other sex;
 d) Strong preference for playmates of the  
 other sex.

(ii)	 In	 adolescents	 ≥	 12	 years,	 this	 requires	 1	 or	
more of the following:
 a) Frequent passing as the other sex (adopts 
 clothing, hairstyle of the other sex)
 b) Desire to live and be treated as the other  
 sex
 c) Belief that their feelings and reactions are 
 typical of the other sex

2.  a) Distress or unhappiness with his/her   
 biological sex (e.g. Stated dislike 
	 of/aversion	to	or	self-inflicted	injury	to	their		
 primary or secondary sexual 

Gender Identity Disorder
Key points

•	 125 cases reported (42 from BPSU, 82 from 
CAPSS, 1 from an alternative source)

•	 We have received reports of cases from 
throughout the UK and Ireland.

Summary

Gender identity disorder (GID) is a rare condition 
where there is strong and persistent cross-gender 
identification	 and	 gender	 dysphoria	 (persistent	
distress/discomfort caused by a perceived 
difference between a person’s gender identity and 
their biological sex). There are often associated 
mental	health	problems,	relationship	difficulties	with	
parents/carers, social isolation and stigmatisation. 
There are increased risks of self-harm, suicide 
and eating disorders, particularly with the intense 
distress experienced with the onset of puberty. 
The diagnosis is made using standard psychiatric 
(DSM-IV-TR 2000) criteria.1

 
Clinical management of childhood/adolescent GID 
is currently highly controversial internationally.2 
Issues particularly relate to the timing of hormonal 
treatment to suppress puberty, and whether this 
should	 occur	 later	 in	 adolescence	 (≥16	 years,	
current UK management) or at the onset of puberty. 
This debate is occurring without reliable data on the 
incidence, burden and natural history of childhood/
adolescent GID, including whether GID in early 
adolescence is likely to be transitory or persistent 
(the latter justifying early intervention, the former 
less so).

Objectives 

The objectives of this study are to determine the:

•	 incidence	of	GID	in	children	and	young	people	
aged 4-15 years inclusive (4-15.9 years) in the 
UK and Ireland over one year

•	 pattern	 of	 presentation	 to	 CAMHS	 services	
including the source of referrals

•	 case	 characteristics	 (age,	 sex	 and	 family	
characteristics) of children and young people 
who present with GID

•	 clinical	features	of	GID	in	affected	children	and	
young people, both medical and psychological.

•	 current	initial	management	of	affected	children	
and young people

•	 outcomes	 at	 one	 and	 two	 years	 (persistence/
desistence of gender dysphoria, referrals, 
treatment, co-morbidities).

Dr. Sophie Khadr
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 characteristics, request for physical   
 intervention to alter their physical 
 sexual characteristics to those of the other  
 sex)
 OR
 b) Stated desire to be or belief that he/she is or 
 should be the other sex

Exclusions: 
(i) GID cannot be diagnosed in children with 
known intersex conditions (disorders of sexual 
differentiation)
(ii) Major psychotic disorder in which gender is one 
element of a wider delusional system. [Cases where 
gender	 identity	 is	 the	 only	 identified	 “delusion”	
should be included].

Additional sources of data

This is a joint study with the Child and Adolescent 
Psychiatrists (CAPSS). In order to identify as many 
cases as possible, we also directly contacted 
Psychiatrists working in 14 adult GID clinics across 
the UK, as it is possible that a small number of 
older	 adolescent	 patients	may	 present	 first	 to	 an	
adult GID service. Of these, nine clinics said they 
never had contact with patients under the age of 16 
years, three did not reply and two were added to the 
CAPSS mailing list to receive a monthly card.

Analysis

We report very early interim analysis. 148 cases 
reported 49 through BPSU 98 through CAPSS 
and one report via a GP.  Of these 16 have so far 
been	preliminarily	confirmed	but	await	final	review;	
32 are errors because they were reported by 
mistake	or	are	outside	of	the	case	criteria	definition.		
Questionnaire response rate is at 73%.

Discussion

The multi source ascertainment used is working 
well with two thirds of reports coming via CAPSS. 
As we collate the data we will be able to see the 
level of cross reporting. As we are not able to 
determine whether the reports from sources were 
independent i.e. no collusion, it will not be possible 
to undertake capture – recapture analysis. 
 
The question of whether we have enough case 
reports to address our objectives will be made 
nearer the end of the surveillance period, if 
necessary an extension request will be submitted 
for a further years surveillance, funding permitted.

Please also note that the data presented are 
preliminary and has not yet been peer reviewed 
and	 accordingly	 definitive	 conclusions	 should	 not	
be drawn.
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Glutaric Aciduria 1
Key points 

•	 The	 number	 of	 cases	 we	 have	 identified	
appears to be compatible with our lower 
estimate of incidence of approx 1:100,000. 

•	 So	far,	the	presenting	features	have	been	varied	
and usually distinct from classical presentations 
of non-accidental injury.

•	 Our one-year follow up questionnaires will 
begin to go out in August 2011.

Summary

Glutaric Aciduria 1 (GA1) is a rare inborn error 
of	 metabolism	 caused	 by	 a	 deficiency	 of	 the	
enzyme glutaryl-CoA dehydrogenase. Children 
who have GA1 cannot break down glutaric acid, 
so harmful substances build up in the blood. 
Affected children are usually asymptomatic at birth 
but symptoms start in infancy or early childhood 
with episodes of illness. Symptoms may include 
loss of consciousness, loss of muscle tone and 
impaired brain function. Early treatment, including 
medication and special diet as well as careful 
management of childhood illnesses is important to 
prevent further deterioration. 

Objectives 

The objectives of this study are to:
•	 estimate the incidence of GA1 in children in the 

UK and Ireland and its distribution by age and 
ethnic group

•	 study the patterns of clinical presentation and 
neuro-imaging	findings	 including	 incidence	of	
subdural or retinal haemorrhage at diagnosis

•	 assess morbidity at mortality up to one year 
post diagnosis.

Study duration

Surveillance period: July 2010 – July 2012 
(inclusive).
Follow-up period: For a twelve month period 
ending in July 2013.

Methodology 

Standard BPSU methodology of reporting via the 
‘orange card’ system is being used as well as 
cross	 referencing	 confirmed	 cases	 with	 positive	
enzyme assay results and DNA mutation analysis 
results	at	Sheffield	Children’s	Hospital.

Case definition
 
Any child under the age of 16 years with a 
confirmed	or	suspected	diagnosis	of	GA1.
The child will be considered to have a proven 
diagnosis of GA1 if at least one of the following 
criteria is met:
•	 Two known pathogenic mutations on mutation 

analysis
•	 Reduced or absent glutaryl-CoA 

dehydrogenase	activity	 in	 cultured	fibroblasts	
or leukocytes

The child will be considered to have suspected 
GA1 if at least one of the following criteria is met:
•	 Isolated elevation of glutarylcarnitine on blood 

spot analysis
•	 Elevated urinary excretion of glutaric acid and/

or 3-hydroxyglutaric acid.

Additional sources of data

Sheffield	Children’s	Hospital	enzyme	laboratory	
and DNA laboratory.

Analysis 

The incidence over the past 10 months appears to 
be approximating our lower estimate of 1:100,000. 
The cases that have been reported have presented 
in a variety of ways and, so far, have presented in 
a way that is distinct from classical presentations 
of non accidental injury.

One-year follow up has not yet commenced so 
we do not have any information on short term 
morbidity and mortality yet.

Two	 cases	 have	 been	 confirmed	 by	 laboratory	
reporting and no additional cases have been 
identified	through	laboratory	reporting	which	have	
not been reported via the BPSU.

Discussion 

Data analysis is in its early stages. Cases are 
being reported predominantly at early stages of 
diagnosis	i.e.	as	suspected	rather	than	confirmed	
GA1.	 It	 is	 then	 taking	 some	 time	 for	 definitive	
laboratory	 testing	 to	 confirm	 or	 refute	 the	 cases.	
Ongoing email contact with reporting clinicians 

Dr Beth Cheesebrough
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has been undertaken to ascertain case outcomes. 
However estimates of the incidence of GA1 that 
have been made by Pollitt et al 19711 (1:50,000) 
and Lindner et al 2004 2 (1:100,000) would give us 
approximately 8-17 cases per year in the UK and 
Ireland. So far case numbers are equivalent to the 
lower	figure	above	although	confirmatory	tests	are	
not yet available for all of our probable cases.

Please note that the data presented is provisional 
and has not yet been peer reviewed and accordingly 
definitive	conclusions	should	not	be	drawn.	
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Gonorrhoea, Syphilis, 
Chlamydia, Trichomonas in 
infants
Key points

•	 These	 conditions	 are	 very	 rarely	 identified	 in	
secondary care.

•	 Many more cases of congenital eye infections 
have	been	notified,	unfortunately	there	are	not	
eligible for our study. 

Summary

Infections which are sexually transmitted in adults 
are	 rare	 in	 childhood.	 They	 may	 be	 identified	
as the result of screening investigations after 
sexual assault or abuse, they may present with 
symptoms or as a result of investigations for 
another apparently unrelated medical cause. We 
know very little about these infections in childhood. 

This information is needed to guide treatment and 
for legal evidence in the case of child protection 
cases. We do not know how commonly these 
infections occur, how often they are thought to 
be associated with sexual transmission, whether 
there are characteristic symptoms or reasons for 
presentation, nor the results of child protection 
investigations where these are initiated.

This study of all cases of gonorrhoea, syphilis, 
chlamydia and trichomonas (the commonest 
bacterial and protozoal sexually transmitted 
infections in adults in the UK) among children 
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under thirteen years in the UK and Ireland will 
gather epidemiological information to inform all 
these questions. Although we will not be able to 
answer the question of whether these infections are 
always contracted through sexual contact, or the 
factors which would indicate sexual transmission, 
it will provide much needed information on which 
to base recommendations about management and 
child protection implications. It will probably result 
in the largest reported series of such children in 
the world literature.

Objectives 

The objectives of this study are to identify:

•	 incidence	 of	 the	 four	 types	 of	 sexually	
transmitted infection in children aged 

 one year to twelve years

•	 types	of	diagnostic	test	used
•	 mode	of	presentation
•	 associated	clinical	features
•	 features	 of	 the	 history,	 clinical	 findings	 or	

investigations which would indicate child 
sexual abuse

•	 outcome	of	any	child	protection	procedures.

Study duration

Surveillance period: January; 2010 – January; 
2012 (inclusive).
Follow-up period: For a six month period ending 
in July 2012.

Methodology 

Paediatricians reporting a case through the 
orange card system will be asked to complete 
a questionnaire seeking demographic, clinical 
and relevant child protection information. The 
questionnaire is in two parts, one containing 
minimal	identifier	information,	the	other	containing	
all other details, which are returned in separate 
envelopes to the investigators in order to maintain 
confidentiality	 in	 the	 event	 of	 the	 post	 being	
misdirected. If information is incomplete the 
questionnaire will be sent out again at a time 
deemed appropriate by the reporting paediatrician.

Case Definition 

Any child over the age of 12 months with a 
diagnosis of Gonorrhoea, Syphilis, Chlamydia 
or	 Trichomonas	 confirmed	 by	 laboratory	 tests.	
For syphilis we include infection at any site. For 
Gonorrhoea, Chlamydia and Trichomonas we 
include genito-urinary, rectal or oro-pharyngeal 
infections.

Analysis

To date (April 2012) there have been 62 reports, 
16	have	been	confirmed	as	eligible	cases,	 three	
duplicate reports, 36 reported in error mainly either 
too young or too old, and seven reports we await 
further details. Of the 16 cases, 15 were female, 
one male. Seven cases were of Gonorrhoea, 
one of Syphilis, six of Chlamydia and two of 
Trichomonas.

 Among those which were ineligible were several 
congenital eye infections presenting in the 
neonatal period.

Discussion

Apart from the above, no analysis of the case 
data has yet been conducted. The number of 
cases reported is slightly less than predicted (20-
80) and shows that overall the incidence of these 
conditions will be extremely low.

Please also note that the data presented are 
preliminary and has not yet been peer reviewed 
and	accordingly	definitive	conclusions	should	not	
be drawn.
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Guillain-Barré syndrome and 
Fisher syndrome
Key points 

•	 In	 1976	 a	 National	 Influenza	 Immunization	
Programme	 against	 swine	 influenza	 in	 the	
United States (US) was discontinued because 
of reports of Guillain-Barré syndrome (GBS) in 
some of those who were vaccinated.

•	 It	 was	 therefore	 imperative	 to	 perform	
surveillance for Guillain-Barré syndrome (GBS) 
and Fisher syndrome (FS) in response to the 
planned introduction of the pandemic H1N1 
(swine)	 influenza	vaccine	 in	 the	UK	 in	October	
2009. This study was fast-tracked through 
the BPSU system and commenced on 20th 
September 2009.

•	 So far our results show that the majority of GBS 
or FS cases are temporally associated with a 
variety of previous infections whereas there is 
little	 association	with	H1N1	 (swine)	 influenza	
vaccination	or	seasonal	influenza	vaccination.

•	 More GBS cases have been reported than 
were expected on the basis of a previous 
BPSU study.

Summary

Guillain-Barré syndrome (GBS) is an important 
cause	of	acute	flaccid	paralysis	worldwide	and	 it	
is believed that immune stimulation plays a central 
role in its pathogenesis. Fisher syndrome (FS) 
was described in 1956 and was hypothesised to 
be a form of GBS. As the clinical features of GBS 
and FS show similarities, both conditions were 
included in surveillance. 

Because the 2009/2010 pandemic was caused 
by	 an	 H1N1	 (swine)	 influenza	 virus,	 it	 was	
particularly important to start surveillance in UK 
children because of the association between 
the	swine	 influenza	vaccine	and	GBS	that	 led	 to	
discontinuation of vaccine use in the US in 1976.1 
Since	influenza-like	illness	has	been	shown	to	be	
associated with an increased risk of GBS2, both 
influenza	 vaccination	 and	 illness	 needed	 to	 be	
evaluated as potential risk factors for GBS.

Objectives 

The study aims to identify:
•	 all new cases of Guillain-Barré syndrome or 

Fisher syndrome
•	 the proportion of these that are temporally 

associated with recent infections or with H1N1 
(swine)	 influenza	 vaccination	 or	 seasonal	
influenza	vaccination.

Study duration

Surveillance period: September 2009 to 
September 2011 (inclusive).
Follow-up period: Six months to the end of March 
2012.

Dr Chris Verity and team
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Methodology 

A questionnaire requesting clinical history, 
relevant	 physical	 findings	 and	 the	 results	 of	
investigations is sent to each paediatrician who 
reports a case through the BPSU. The team at 
the Health Protection Agency (HPA) then contact 
the GP or health clinic to obtain information about 
any vaccinations (e.g. type and batch number) 
given to the child as information about vaccines 
is not always available within the child’s hospital 
notes.	Six	months	after	 initial	notification,	a	brief	
follow-up questionnaire is sent to paediatricians to 
ask about clinical outcome and the results of any 
outstanding diagnostic tests. 

Paediatricians have also been emailed to provide 
advice about the pathological specimens that can 
be collected for children presenting with features of 
GBS or FS – these samples are recommended for 
clinical and not research purposes. Current advice 
is to take blood samples to test for antibodies to 
H1N1	swine	 influenza	from	children	with	GBS	or	
FS and send these to the HPA for analysis. The 
HPA provides further advice to paediatricians if 
necessary. 

Case definition
 
The criteria below provide the highest level 
of diagnostic certainty for GBS or FS but the 
diagnosis can still be made if not all the criteria are 
met, so paediatricians are encouraged to report all 
suspected cases.
 
 Guillain-Barré syndrome (GBS)

The presence of
•	 Acute onset of bilateral and relatively 

symmetrical	flaccid	weakness/paralysis	of	the	
limbs with or without involvement of respiratory 
or cranial nerve-innervated muscles AND

•	 Decreased	or	absent	deep	tendon	reflexes	at	
least in affected limbs AND

•	 Monophasic illness pattern, with weakness 
nadir reached between 12 hours and 28 days, 
followed by clinical plateau and subsequent 
improvement, or death AND

•	 Electrophysiological	 findings	 consistent	 with	
GBS AND

•	 Presence of cytoalbuminologic dissociation 
(elevation	of	cerebrospinal	fluid	(CSF)	protein	
level above laboratory normal value, and CSF 
total white cell count <50 cells/mm3 ) AND

•	 Absence of an alternative diagnosis for 
weakness.

Fisher Syndrome (FS)

•	 Acute onset of all three of: bilateral 
ophthalmoparesis, bilateral reduced or absent 
tendon	reflexes,	and	ataxia.

	 Ophthalmoparesis,	tendon	reflexes,	and	ataxia	
are relatively symmetrical. Ptosis or pupillary 
abnormalities may be present in the setting 
of the ophthalmoplegia. The clinical severity 
of each component may vary from partial to 
complete. AND

•	 Absence of limb weakness** AND
•	 Monophasic illness pattern, with clinical nadir 

reached between 12 hours and 28 days, 
followed by clinical improvement, with or 
without treatment AND

•	 Presence of cytoalbuminologic dissociation 
(elevation of cerebrospinal protein above the 
laboratory normal, with total CSF white cell 
count <50 cells/mm3]) AND

•	 Nerve conduction studies, if performed, are 
normal, or indicate involvement of sensory 
nerves only AND

•	 Brain magnetic resonance imaging (MRI) 
normal, or if abnormal, absence of brainstem 
lesions consistent with encephalitis AND

•	 An alternative diagnosis is not evident.

** While the classic triad is often clinically 
recognized and occurs in the absence of limb 
weakness, in some cases there is clinical 
overlap with GBS, with limb weakness present.

Analysis 

Our	results	for	the	first	year	of	the	study	have	now	
been published.3	The	key	findings	were	as	follows:	
between 21st September 2009 and August 31st 
2010	we	identified	55	children	with	GBS	and	two	
with FS. Of these 49 had clinical or laboratory 
evidence (or both) of an infection in the three 
months before the neurological symptoms started. 
Three children with GBS had received H1N1 or 
seasonal	 flu	 vaccines.	One	 child	 had	 two	H1N1	
doses of a whole-virion unadjuvanted vaccine at 
five	weeks	and	at	10	days	before	onset	–	the	only	
case with an interval potentially indicating a causal 
link with GBS. Another had received one dose of 
H1N1 vaccine six months before and the third a 
seasonal vaccine four months before onset. A 
single case of GBS with onset within six weeks of 
vaccination is what would be expected by chance 
in the vaccinated cohort, so these results were 
reassuring from the point of view of H1N1 vaccine 
safety.

Data collection and analysis for the full period of 
surveillance remains incomplete, as the full six 
month follow up information has only just become 
available. Between 21st September 2009 and 
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20th	September	2011	there	were	203	notifications,	
of which 116 cases met the criteria, 42 were 
duplicate	 reports,	 30	 were	 “no	 replies”	 and	 15	
were not true cases. There were 114 children who 
met the criteria for Guillain-Barré syndrome and 
two for Fisher syndrome. The clinical data will be 
analysed for evidence of an infection in the three 
months preceding the onset of symptoms and also 
the date of onset of neurological symptoms will be 
correlated with the vaccination history obtained 
from General Practitioners via the HPA.

Discussion 

The	findings	that	we	have	published	relating	to	the	
first	year	of	surveillance	show	that	the	majority	of	
GBS or FS cases are temporally associated with 
previous infections and that there is little evidence 
to	suggest	a	causal	link	with	H1N1	(swine)	influenza	
vaccines	 or	 seasonal	 influenza	 vaccinations	 in	
children.	We	have	identified	more	GBS	or	FS	cases	
than would have been predicted on the basis of the 
BPSU	acute	flaccid	paralysis	study	performed	from	
1991 to 1994.4

To	put	these	findings	in	context,	the	Department	of	
Health5 reported that, between October 1st 2009 
and	 March	 31st	 2010,	 H1N1	 (swine)	 influenza	
vaccine was given to an estimated 855,378 
children in England (87.4% of GP practices in 
England yielded data). This vaccine was also given 
to children in the rest of the UK (the study covers 
all of the UK). 

The study complements a surveillance study 
undertaken by the HPA and British Neurological 
Surveillance Unit to identify GBS cases in both 
older children and adults, which has now been 
published.6

Please note that the data presented are preliminary 
and have not yet been peer reviewed. Accordingly 
definitive	conclusions	should	not	be	drawn.	
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Haemolytic Uraemic 
Syndrome (HUS)
Key points

•	 The HUS study launched in October 2011, with 
21 completed questionnaires received to date. 

•	 The majority of cases for which we have 
received questionnaires have also been 
identified	 as	 Verocytotoxin-producing	 strain	
of Escherichia coli (VTEC) cases on other 
laboratory or surveillance systems. However, 
many of these cases were not noted as having 
HUS on these systems, showing the added 
value of this surveillance study. 

•	 While the study is currently paper-based, we 
aim to launch an online data entry system in 
the coming months so that clinicians can enter 
questionnaire data remotely. 

Summary

Haemolytic Uraemic Syndrome (HUS) is a rare, 
but occasionally fatal, condition that can develop 
after a gastrointestinal infection by a VTEC (Figure 
9).	The	peak	of	incidence	is	in	children	under	five	
years of age who are the most susceptible age 
group. A previous BPSU study1 was conducted 
between 1997 and 2001 when there were 413 
cases reported, 330 of whom were VTEC related. 
The current BPSU study began in October 2011 
and	will	run	for	13	months	in	the	first	 instance.	A	
follow-up questionnaire will be issued one year 
after the case is reported.

This study aims to measure the incidence of HUS 
in the UK and the Republic of Ireland, and describe 
clinical and demographic features. By comparing 

the results from this study to that of the previous 
BPSU study any changes in this epidemiology will 
be apparent. The one year follow up will provide 
useful information on the outcomes of illness. 
By linking cases reported through this study to 
the national surveillance system for VTEC, we 
will seek to identify factors associated with an 
increased risk of developing HUS, in the hope that 
we might, in the future, be in a position to prevent 
at risk children from developing HUS after a VTEC 
infection. 

Objectives 

The objectives of this study are to:

•	 determine the annual incidence of HUS in the 
UK and the Republic of Ireland, and whether 
it has changed in the 10 years since the last 
BPSU surveillance study

•	 describe the clinical, demographic and 
exposure details of HUS cases

•	 determine how many HUS cases do not have 
a	confirmed	VTEC	infection

•	 describe the VTEC strains causing HUS
•	 determine the proportion of HUS cases 

according to severity
•	 describe the current management practices for 

HUS cases
•	 describe short and medium term outcomes of 

HUS cases
•	 determine the proportion of HUS cases 

reported	 through	 the	 statutory	 Notification	 of	
Infectious Disease (NOID) system.

Study duration

Surveillance period: October; 2011 – October; 
2012 (inclusive) with a possible extension to 

Dr G K Adak
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Figure   X  Escherichia coli  0157 

 
 
 
 
 
 

Figure 9: Escherichia coli 0157
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October 2014.
Follow-up period: For a twelve month period 
ending in October 2013. 

Methodology 

Case Definition 

Any child up to and including 15 years of age who, 
during the past month, has been diagnosed with 
haemolytic uraemic syndrome in the UK or the 
Republic of Ireland. 

Additional sources of data

All presumptive cases of VTEC reported in England 
are investigated using a standard exposure 
questionnaire and reported to the National 
Enhanced Surveillance System for VTEC. This 
system also includes information from the National 
Reference Laboratory for VTEC, in the Laboratory 
for Gastrointestinal Pathogens (LGP) based at the 
Health	Protection	Agency	(HPA).	Cases	identified	
through the BPSU reports are cross-checked 
with cases reported through these systems, and 
study investigators contact hospitals to collect 
information for any cases that have not been 
reported through the BPSU. As HUS is a statutory 
notifiable	 disease,	 the	 Notifications	 of	 Infectious	
Disease (NOID) database is also be checked 
for cases of HUS, although it is known that the 
disease is under-reported on NOID. In Scotland, 
an HUS surveillance system is already in place 
run by Health Protection Scotland. The BPSU 
study is not contacting paediatricians in Scotland, 
and instead data from the existing Scottish HUS 
surveillance system will be incorporated into the 
study. 

Analysis 

In	the	first	five	months	of	the	study	(October	2011	
–	 February	 2012),	 41	 cases	 were	 notified	 from	
England, Wales, Northern Ireland and the Republic 
of	 Ireland.	 Two	 cases	 were	 also	 notified	 from	
Scotland in October 2011. As data from Scotland 
is collected separately, clinicians were contacted 
and asked to report these to the Scottish HUS 
surveillance system. Of the 41 cases reported 
through the BPSU, 21 questionnaires have been 
received, one of which was returned incomplete 
and is being followed up. Replies are currently 
awaited	for	nine	cases,	nine	reports	were	identified	
as duplicates and two were reported in error.

Preliminary results show the incidence of HUS to 
be highest in the Republic of Ireland and Wales, 
with the lowest incidence seen in England. Of 
the 21 received questionnaires, 20 cases were 
reported to be of white ethnic origin.

Samples have been received by LGP for 19 of 
the 21 reported cases of HUS in England, Wales, 
Northern Ireland and the Republic of Ireland. 
Samples were not received for one case resident 
in the Republic of Ireland and for one case in 
England who developed HUS after receiving 
cisplatin treatment. All cases of HUS in England 
reported through the BPSU, with the exception of 
the case related to cisplatin treatment, were also 
reported to the National Enhanced Surveillance 
System for VTEC and LGP. Of these 13 cases, 
only	five	were	reported	as	HUS	on	the	exposure	
questionnaire or laboratory report form. For cases 
outside	 of	 England,	 five	 of	 the	 six	 cases	 were	
reported as HUS on the laboratory report form 
sent to LGP (Figure 10). 

Eight	cases	of	possible	HUS	have	been	identified	
through the National Enhanced Surveillance 
System for VTEC or laboratory forms for which 
BPSU questionnaires have not been received: 
five	cases	which	had	HUS	noted	on	the	laboratory	
form received by LGP, but have tested negative 
for VTEC infection, two with HUS noted on the 
laboratory form and serum samples positive for 
VTEC O157, and one with HUS noted on the 
clinical section of the Enhanced Surveillance 
exposure	 questionnaire.	No	 notifications	 of	HUS	
have been received through the NOID system 
during the study period.

Figure	10:	Venn	diagram	of	HUS	notifications=

Discussion

As this study has been running for a short period 
of time, limited analysis is available. A high 
number of reports were received in October 2011, 
compared with the other months the study has 
been running. VTEC infections, and therefore 
cases of HUS, are seasonal and therefore this 
decline in reported cases in the winter months of 
2011-2012 is expected. A similar decline is seen 
in	confirmed	VTEC	infections	in	England	identified	
through the National Enhanced Surveillance 
System for VTEC. 

While the study to date shows an incidence of 4.3 
cases per million population per year this does 
not take into account the marked seasonality of 
infection. Furthermore, data collected through the 
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HUS surveillance system in Scotland have not 
yet been included in the analysis. In the previous 
BPSU study between 1997 and 2001, an annual 
incidence of 7.1 cases per million population was 
reported1, and it is thought likely that the incidence 
of HUS in the current study will be higher once a 
full years data is obtained. The majority of cases 
reported to the study so far are of white ethnic 
origin,	as	are	cases	of	confirmed	VTEC	reported	
to the National Enhanced Surveillance System for 
VTEC in England (75% of cases in 2011).

It is encouraging that 13 of 14 cases of HUS 
identified	 in	 the	 study	 in	 England	 have	 been	
identified	by	 the	National	Enhanced	Surveillance	
System for VTEC and laboratory reporting, the 
other case probably not having an infectious 
aetiology. Only 38% of these cases were noted 
as having HUS on either the laboratory form or 
exposure questionnaire, demonstrating the added 
value of the BPSU study. HUS often develops 
weeks after VTEC infection. By this time, exposure 
questionnaires and laboratory forms may already 
have been submitted and therefore we remain 
unaware of the development of HUS. 

The eight cases reported through laboratory or 
enhanced surveillance for which a BPSU study 
questionnaire has not been received will be 
followed up. It is possible that these are cases that 
have been reported through BPSU for which we 
are awaiting a response. As the study progresses, 
more work will be done to cross-check data from 
laboratory and epidemiological surveillance in 
Wales, Northern Ireland and the Republic of 
Ireland; and data from Scotland will be included 
in the study.

Please also note that the data presented are 
preliminary and has not yet been peer reviewed 
and	accordingly	definitive	conclusions	should	not	
be drawn.
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HIV and AIDS
Key points

•	 The number of children being born each year 
in the UK and Ireland to women with diagnosed 
HIV infection has stabilised at about 1300-
1400; about 1% of these infants are perinatally 
infected. 

•	 Of the estimated 30 children a year currently 
acquiring perinatal infection in the UK or 
Ireland, at least two-thirds are born to women 
undiagnosed at delivery. 

•	 The median age at diagnosis of children 
reported 2008-2010 was eight years; about 
two-thirds of children diagnosed each year 
were born abroad. 

Summary

National surveillance of paediatric AIDS began in 
1986 and was extended to include HIV infection 
and perinatal HIV exposure in 1989; it is based 
on	 voluntary,	 active,	 non-selective,	 confidential	
paediatric and obstetric reporting with some 
additional data from laboratory reports. Data from 
all sources are combined as the National Study of 
HIV in Pregnancy and Childhood (NSHPC) at the 
UCL Institute of Child Health.1 

Most children diagnosed with HIV infection (Figure 
11) in the UK and Ireland acquired their infection 
through mother-to-child transmission (MTCT). 
About 270 young people with haemophilia were 
reported in the early years of the study, and some 
children (fewer than 100) acquired their infection 
through other routes e.g. blood transfusion abroad. 
The majority of recently diagnosed children were 
born abroad, mostly in sub-Saharan Africa. 

Births to diagnosed HIV-positive women in the 
UK and Ireland have increased substantially from 
about 100 in 1997 to over 1300 each year since 
2006. Antiretroviral treatment, appropriate mode 
of delivery (elective caesarean section, or planned 

vaginal delivery, depending on circumstances) and 
avoidance of breastfeeding reduce transmission 
rates from diagnosed women to around 1%; this 
compares with a likely transmission rate of about 
25% without interventions.2 The proportion of HIV-
positive women diagnosed before delivery in the 
UK increased from an estimated 32% in 1997 to 
over 90% since 2004, and remains high (www.
hpa.org.uk), but in spite of high diagnosis rates 
and uptake of interventions to prevent MTCT, 
around 30 children a year are still acquiring HIV 
infection perinatally or through breastfeeding. 

Objectives 

The objective of this study is the surveillance of 
paediatric HIV infection and AIDS in the United 
Kingdom and Ireland.

Study duration

Surveillance period: Surveillance began in June 
1986 and is regularly reviewed. 

Follow-up period: Reported cases are followed up 
during	the	first	year	to	establish	infection	status,	and	
those who are infected remain in long-term follow 
up through the Collaborative HIV Paediatric Study 
(CHIPS), a collaboration between the NSHPC, the 
MRC Clinical Trials Unit, and clinicians. 

Methodology 

Case Definition 

Any child under 16 years of age who has AIDS, or 
has been diagnosed with HIV infection. Any child 
born to a woman known to be HIV infected at the 
time of delivery regardless of the child’s infection 
status.

Additional sources of data

Paediatric reports made directly to the NSHPC; 
pregnancy reports made through a parallel 
active reporting scheme run under the auspices 
of the Royal College of Obstetricians and 
Gynaecologists; laboratory reports to the Health 
Protection Agency (HPA) Centre for Infections and 

Dr Pat Tookey and team

Figure 11: Scanning EM of HIV, grown in 
cultured lymphocytes. Virions are seen as 

small spheres on the surface of the cell
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Health Protection Scotland (HPS); and in earlier 
years cases reported through the UK Haemophilia 
Centre.

Expected number

The number of infants born to HIV-positive women 
in the UK and Ireland exceeded 1000 from 2003 
and 1300 from 2006. The annual number of 
children diagnosed and reported with HIV infection 
peaked at about 150 in 2004 and has since 
dropped to an average of 80 a year 2008-2010 
(2011 data incomplete), about two-thirds of whom 
were born abroad. Direct reporting arrangements 
have been established with some centres caring 
for large numbers of children in order to simplify 
reporting and reduce the burden on individual 
paediatricians. Approximately 40% of exposed 
and infected children are now reported on the 
orange card.

Analysis

By the end of December 2011 there had been 
9247	BPSU	reports,	of	which	6944	were	confirmed	
cases of HIV infection or exposed infants at risk of 
vertical transmission; 726 reports were still being 
investigated.	A	further	9147	confirmed	cases	were	
reported through other sources (see methods). 
Table 6 shows the likely source of infection or 
exposure	 risk	 for	 all	 confirmed	 cases,	 according	
to source of report, BPSU or other. The rest of this 
report includes data from all reporting sources. 

The majority of reports (88%, 12093) were made 
between 2000 and 2011 and this pattern was 
similar for all regions (Table 7). Only 29% of 
reports from English regions were received from 
outside London before 2000, compared with 48% 
of reports made between 2000 and 2011.

Exposure / likely source of infection BPSU reports Reports from 
other sources Total

Children born to HIV infected women* 6819 8859 15678 **

Likely source of infection for other 
infected children

Haemophilia treatment 48 219 267

Blood transfusion/products 39 21 60

Other/not yet established 38 48 86

Total 6944 9147 16091

includes children born to women undiagnosed at time of delivery (excluded from table Z)
**1984 (13%) known to be infected, 11628 (74%) not infected, 2066 (13%) currently indeterminate

Table 6: HIV infection and infants born to HIV-positive women (all reporting sources)
Source of report and exposure/likely source of infection (notified by 31 December 2011) 

Table 7: HIV infection and infants born to HIV-positive women (all reporting 
sources) Region and time period of report (notified by 31 December 2011)

Region of first 
report 1986-1999 2000-2011 Total

England Total 1575 12093 13667

London 1122 (71%) 6253 (52%) 7374

North 181 (11%) 1803 (15%) 1984

Midlands & East 129 (8%) 2522 (21%) 2650

South 144 (9%) 1515 (12%) 1659

Wales 26 183 209

Northern Ireland 4 72 76

Scotland 232 433 665

Ireland 170 1303 1473

Total 2007 14084 16091



35BPSU Annual Report  2011-2012

Year of Birth Infected Indeterminate Not infected Total

1984-1999 111 146 896 1153

2000-2002 27 146 1490 1663

2003-2005 35 167 3134 3336

2006-2008 26 306 3718 4050

2009 7 192 1149 1348

2010 5 565 752 1322

2011* 5 472 232 709

Total 216 1994 11371 12394

*reports for 2011 expected to rise substantially

Table 8: Year of birth and infection status of children born in the UK or Ireland to 
women diagnosed by the time of delivery. (notified by 31 December 2011)

Children born to HIV-positive women: Most 
reported children (15678/16091, 97%) were born 
to HIV-positive women. By the end of 2011, 1984 
(13%) of these children were known to be infected, 
and 11628 (74%) uninfected; infection status for 
the remaining 2066 (13%) had not yet been 
reported, but the majority were recent reports and 
very few of those are likely to be infected. While 
only 7% were born abroad, they accounted for 
over	 half	 (53%)	 of	 all	 confirmed	 mother-to-child	
transmissions. 

Since 2006 the number of births each year to 
diagnosed women in the UK and Ireland has 
stabilized at about 1300-1400 (reports for 2011 
will increase substantially) (Table 8). The overall 
transmission rate for births to diagnosed women 
between 2000 and 2006 was 1.2% (61/5151, 95% 
CI: 0.9-1.5%), and 0.8% (40/4864) for women 
who received at least two weeks of antiretroviral 
therapy prior to delivery,2 these low rates persist. 

Infected children: Since surveillance started in 
1986, 2128 infected children have been reported 
(excludes 267 young people with haemophilia 
reported early in the study period): 272 (13%) 
are known to have died, 113 (5%) to have gone 
abroad and 308 (14%) to have transferred to adult 
services; a further 191(9%) are lost to follow up or 
have had no follow up information reported since 
the end of 2008. Of the 1200 children and young 
people still being seen in paediatric or transition 
clinics over a quarter are aged 16 or over, and 
a further 43% are aged 11 to 15 years. Fifty-two 
pregnancies have been reported in 38 young 
women	who	were	previously	notified	as	paediatric	
cases.

Overall, about half (51%) of all infected children 
were born abroad, the majority in sub-Saharan 
Africa; this proportion has increased from about 
one third of those diagnosed before 2000 to about 

two-thirds of those diagnosed since. Median age 
at diagnosis for children diagnosed 2008-2011 
was eight years (IQR 3-12).

Of the 965 children known to have acquired 
infection through MTCT in the UK or Ireland, most 
(78%) were born to women who had not been 
diagnosed by the time of delivery. One hundred 
children	born	since	2006	were	confirmed	infected	
by the end of 2011 (43 born to diagnosed and 57 
to undiagnosed women): the number of reports of 
children born to undiagnosed women during this 
period will increase as later diagnoses are made.

Discussion

The number of births to HIV-positive women in 
the UK and Ireland has increased substantially 
each year since 2000, with reported births 
exceeding 1300 since 2006. Most of these infants 
were born to diagnosed women who were able 
to take advantage of interventions to reduce 
the risk of transmission. Overall mother-to-child 
transmission rates from diagnosed women in the 
UK and Ireland are now at around 1% with even 
lower rates among women who received optimal 
treatment according to the British HIV Association 
guidelines (www.bhiva.org.uk).3 However, despite 
high uptake of antenatal testing and interventions, 
some infants are still acquiring HIV infection 
perinatally or through breastfeeding. 

Nearly two-thirds of infected children diagnosed 
between 2000 and 2010 in the UK or Ireland 
were born abroad, mostly in sub-Saharan Africa. 
A substantial number of young people who were 
diagnosed under the age of 16 are now adults: 
some have already transferred their care to adult 
services and in a few centres dedicated transition 
clinics help to facilitate this change. In coming 
years the median age of newly diagnosed children 
is likely to remain high, and an increasing number 
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of pregnancies in perinatally infected young 
women are likely to be reported. 

Reports to the NSHPC from all areas of the UK, 
and from Ireland, have increased in recent years.1 
The wide geographical distribution of the newly 
reported cases highlights the valuable role of the 
BPSU in identifying infected children diagnosed 
outside the specialist paediatric HIV centres, as 
well as exposed infants born to infected women 
in lower prevalence areas throughout the British 
Isles.

Please also note that the data presented are 
preliminary and has not yet been peer reviewed 
and	accordingly	definitive	conclusions	should	not	
be drawn. 
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Hypocalcaemic Seizures 
Secondary to Vitamin D 
Deficiency
Key points

•	 Hypocalcaemic seizures are one of the more 
dramatic complications that can arise as a 
result	 of	 vitamin	 D	 deficiency	 in	 children.	
There	are	concerns	that	vitamin	D	deficiency,	
which is preventable by simple dietary 
supplementation, is prevalent among children 
in the UK, particularly those from high-risk 
ethnic groups.

•	 There	 have	 been	 25	 confirmed	 cases	 in	 the	
first	six	months	of	surveillance,	all	of	whom	are	
infants aged less than one year. As expected 
the majority of these infants are of African-
Caribbean or South Asian ethnicity, however 
we have also received reports of cases in 
Caucasian infants. 

Summary

Vitamin	D	deficiency	can	cause	seizures	in	children	
by lowering blood calcium levels. Young babies 
are at particularly high risk of this complication, 
and at this age the cause is often maternal vitamin 
D	deficiency	during	pregnancy.	There	 is	concern	
that	vitamin	D	deficiency,	once	rare	 in	the	UK,	 is	
increasing in prevalence due to changes in the 
ethnic demography of the population, inadequate 
sunlight exposure and a diet low in vitamin D.1,2 

Ethnic groups with a darker skin colour are at 
particularly high risk, e.g. South Asian and African-
Caribbean.

Vitamin	 D	 deficiency	 is	 preventable	 by	 dietary	
supplementation. Current UK recommendations 
advise that vitamin D supplements are taken by 
all pregnant and breastfeeding women, and by 
children	aged	six	months	to	five	years	who	drink	
less than 500ml of formula milk per day.3 However, 
supplements are currently only offered to low 
income families by the NHS (as part of the Healthy 
Start Scheme), and uptake is low. 

Despite these concerns, there is very little 
information regarding the extent of the clinical 
problem in the UK. Our study will investigate the 
incidence of seizures in children (aged 0-15 years) 
due	to	vitamin	D	deficiency	in	the	UK	and	Ireland,	
and identify which sub-groups of the population 
are most affected.

Objectives 

The study aims are to:

•	 estimate	 the	 incidence	 of	 hypocalcaemic	
seizures	resulting	from	vitamin	D	deficiency	in	
children in the UK 

•	 report	the	distribution	of	the	condition	by	age,	
sex and ethnic group

•	 describe	 the	 prevalence	 of	 various	 factors	
known	 to	 influence	 the	 risk	 of	 vitamin	 D	
deficiency	among	affected	children

•	 report	 the	 serum	 biochemistry	 of	 affected	
children

•	 determine	 the	 medium	 term	 outcomes	 of	
affected children at one year.

Study duration

Surveillance period: September 2011 to September 
2012 (inclusive).
Follow-up: For a twelve month period ending in 
September 2013.

Methodology 

Case Definition 

Any child under 16 years of age who develops a 
suspected seizure in the presence of both of the 
following biochemical criteria:

1. Low serum corrected calcium: <2.0 mmol/L
2. Low serum 25-hydroxy vitamin D (25-OH-D) 

level: < 50 nmol/L (<20 ng/ml)

And in the absence of any of the following 
exclusion criteria:

1. Vitamin	 D	 deficiency	 associated	 with	 any	
of the following underlying diseases; fat 
malabsorption, liver disease, renal disease, 
or illnesses necessitating total parenteral 
nutrition.

2. Vitamin	 D	 deficiency	 secondary	 to	 heritable	
disorders of vitamin D metabolism, including 
1α-hydroxylase	 deficiency	 (pseudo-vitamin	
D	deficiency	rickets)	and	Vitamin	D	receptor	
defects (hypocalcaemic vitamin D resistant 
rickets).

Dr Emre Basatemur
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3. Previous hypocalcaemic seizure due to vitamin 
D	deficiency	(prior	to	this	presentation).

Analysis

September	2011	to	February	2012.	In	the	first	six	
months of the study we have received 44 case 
reports;	25	met	the	case	definition	criteria,	13	did	
not	meet	case	definition	criteria	or	were	duplicate	
reports, and further details are awaited for six 
cases (the status of which are not yet known).

All	 of	 the	 25	 confirmed	 cases	 are	 infants	 (age	
under	1	year).	The	median	age	at	diagnosis	is	five	
months,	with	a	range	of	five	days	to	10	months.	20	
of	the	25	confirmed	cases	(80%)	are	males.	The	
majority	of	confirmed	cases	were	children	of	Black	
African / Caribbean or South Asian ethnic origin 
(88%), and two infants were Caucasian (8%). 
56% of cases had more than one seizure, with 
five	 children	 (20%)	 having	 six	 or	more	 seizures.	
Most cases (71%) did not have any other clinical 
features	of	vitamin	D	deficiency	on	presentation.	
The remaining 29% exhibited clinical signs of 
rickets (one or more of: wrist swelling, prominent 
costochondral joints, frontal bossing, and bowed 
legs) or poor growth velocity. The majority of 
infants were either exclusively breastfed (48%), 
or recently weaned onto solids and still mostly 
receiving breastmilk (24%). Five infants (20%) 
were formula-milk fed, all of whom were less 
than 15 days of age at the time of presentation. 
Information regarding maternal vitamin D 
supplementation during pregnancy was available 
in 14 cases (56%), and none of these mothers 
took vitamin D supplements during pregnancy.

Discussion

As we are only half way through the surveillance 
period, the data presented here is an interim 
analysis. Therefore we are not able to calculate 
incidence rates. However, our preliminary 
results suggest that although seizures are a rare 
complication	of	vitamin	D	deficiency,	they	continue	
to affect children in the UK, with an average of one 
confirmed	case	reported	per	week	during	the	first	
six	months	of	surveillance.	All	confirmed	cases	so	
far are infants, the age group known to be most at 
risk of hypocalcaemia as a complication of vitamin 
D	deficiency.	The	majority	of	confirmed	cases	are	
males. It is unclear why there is an imbalance 
in the distribution of cases by sex, and it will be 
interesting to see if this trend continues during the 
second half of the surveillance period. As expected 
the majority of cases involve high risk ethnic 
groups (African-Caribbean and South Asian), 
however the two reports in white infants highlight 
that	severe	symptomatic	vitamin	D	deficiency	can	
affect children from all ethnic backgrounds.

Please note that the data presented is provisional 
and has not yet been peer reviewed and 
accordingly	 definitive	 conclusions	 should	 not	 be	
drawn.
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Primary congenital 
hypothyroidism in children 
aged five years and under
Key points

•	 Primary congenital hypothyroidism (CHT) is a 
disorder involving reduced thyroxine production 
by the thyroid gland which can cause problems 
with growth and mental development.

•	 In	 the	 first	 six	 months	 of	 surveillance,	 211	
notifications	were	received	through	the	BPSU	
(excluding errors and duplicates) and 282 
screened babies were reported through UK 
laboratories. 

•	 The secure, encrypted electronic data 
collection system has worked well and enabled 
rapid	turnaround	from	receipt	of	notification.

Summary

Primary congenital hypothyroidism (CHT) is a 
disorder involving reduced thyroxine production by 
the thyroid gland. This may be due to an abnormally 
sited, absent thyroid gland or failure of hormone 
production within the gland. Babies with CHT may 
have	 feeding	 difficulties,	 sleepiness,	 constipation	
and jaundice. There is good evidence that 
normalising thyroid function as early as possible 
improves cognitive development and infants who do 
not start treatment with replacement oral thyroxine 
therapy soon after birth may have problems with 
their mental development and growth.1;2 Around 
200 babies with CHT are born in the UK each 
year and most are detected by newborn bloodspot 
screening.3 The disorder is more common in girls 
than boys (approximately 2:1). Although newborn 
screening for CHT started in 1981, we do not 
know how successful it is in identifying babies who 
require lifelong therapy.

Objectives 

The aims of this study are to:
•	 determine	the	incidence	in	the	UK	of	confirmed	

diagnoses of primary CHT in children up to 
and	 including	 age	 five	 years	 and	 report	 the	
distribution by age, sex and ethnic group

•	 report the clinical features at presentation 
and describe variations in referral and clinical 
management including initiation of replacement 
therapy

•	 describe clinical outcomes at one and two 
years post-diagnosis, including the proportion 
of infants who are recognised to have transient 
hypothyroidism

•	 evaluate performance of the newborn 
screening test for CHT, including estimation of 

confirmed	cases	as	a	proportion	of	referrals	for	
confirmatory	 tests	 following	 screening	 results	
suggestive of CHT and of late diagnoses up to 
five	years	of	age

•	 within the context of a national surveillance 
system for rare paediatric disorders, to 
implement and evaluate a system for secure 
data collection using online questionnaires 
that will minimise the burden of reporting for 
clinicians

•	 pilot a secure system for retaining encrypted 
NHS numbers that meets information 
governance approval criteria, and would 
facilitate future routine data linkage studies 
to follow-up outcomes of individuals with rare 
disorders.

Study duration

Surveillance period: June; 2011 – June; 2012 
(inclusive).
Follow-up period: For a 24 month period ending in 
June 2014.

Methodology 

Surveillance 

Active national surveillance of all children who 
fulfil	 the	 case	definition	 is	 underway	 through	 the	
BPSU and concurrently through the 16 screening 
laboratories which comprise the UK Newborn 
Screening Laboratory Network (UKNSLN). It 
is aimed to identify all babies with a positive 
screening test result, including those who are 
negative for CHT on further diagnostic testing, as 
well as children who present clinically with CHT 
(and therefore possibly ‘missed’ by screening). 
This will allow the performance of the current 
newborn screening programme to be evaluated 
and also to examine the relationship between 
a	 positive	 screening	 test	 result,	 confirmation	 of	
diagnosis and the impact of variations in local 
screening laboratory Thyrotoxine Stimulating 
Hormone (TSH) thresholds.

Children	 with	 a	 confirmed	 diagnosis	 of	 primary	
CHT, or who commence replacement therapy, will 
be followed up at one and two years after diagnosis 
in	the	first	instance	to	determine	whether	treatment	
is still required, as well as to appraise longer-term 
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outcomes and variations in clinical management.

We have established a secure online questionnaire 
system for data collection, which has been 
approved by the NIGB.

Case definition

Any	 child	 up	 to	 and	 including	 five	 years	 of	 age	
who, during the past month, has been referred 
EITHER 
for	 diagnostic	 confirmation	 following	 a	 newborn	
screening test result suggestive of primary CHT, 
OR 
has	 been	 confirmed	with	 a	 diagnosis	 of	 primary	
CHT (known or considered likely to be present 
from	birth),	based	on	a	serum	TSH	≥	10mU/l.	

Exclusion criteria: Children with secondary CHT 
due to pituitary under-production of TSH; children 
with acquired hypothyroidism.

Additional sources of data

To maximise case ascertainment, active 
surveillance through newborn screening 
laboratories (UKNSLN) of all referrals after positive 
screening results is being undertaken. These will 
be	matched	 to	BPSU	notified	cases.	Aggregated	
data on screening test results and referrals after 
presumptive positive screening results will be 
obtained for the period of study from the UK 
Newborn Screening Programme Centre. These 
will	 be	 compared	 with	 those	 identified	 through	
active surveillance.

Analysis

For the preiod June - November 2011, a total 
of	 238	 cases	 were	 notified	 to	 the	 BPSU.	 Eight	
duplicate	notifications	have	been	identified,	along	
with	 19	 notifications	made	 in	 error	 (15	 ineligible	
due to date of diagnosis before June 2011, one 
orange card error and three other reasons). Of 
the 211 remaining, six had partially completed the 
questionnaire and 159 questionnaires were fully 
completed (78% in total). A further 46 (22%) were 
outstanding at the time of data download.

Of the 165 cases reported through the BPSU, 92 
(56%) were recorded as white, 39 (24%) Asian, 
three (2%) black, seven (4%) Chinese and nine 
(5%)	 were	 of	 mixed	 ethnic	 origin.	 A	 further	 five	
(3%) were recorded as ‘any other ethnic origin’ 
and 10 had no ethnicity recorded.

As expected, a majority of girls, 102 out of 165 
(62%),	have	been	notified	to	date.

Discussion

The electronic data collection system has worked 
very well and has enabled a rapid turnaround from 
BPSU	 notification	 to	 the	 email	 request	 for	 data	
being delivered to the notifying clinician - in most 
cases, within the same day. For a study such as 
this which receives a relatively high volume of 
notifications	 this	has	been	particularly	beneficial.	
The system has been straightforward to establish 
and administer from the study centre and feedback 
from clinicians and laboratories has been positive. 

Currently, the proportion of completed 
questionnaires compared to the number of cases 
notified	from	Scotland	is	low	due	to	some	specific,	
local issues. However, we expect full reporting in 
due course. 

Early indications suggest that a greater number of 
babies	 are	 being	 notified	 through	 the	 laboratory	
surveillance than through the clinical (BPSU) 
surveillance. We suspect that clinicians are more 
likely to report only babies who, following further 
investigation after referral from the screening 
laboratory,	 have	 a	 CHT	 diagnosis	 confirmed.	
The laboratories are, as requested, reporting all 
babies who are referred following a positive CHT 
screening result. It is very important that this study 
captures data on all babies who are screen positive 
for	CHT	even	if	the	diagnosis	is	not	confirmed	and,	
therefore, we will be making every effort to ensure 
all	screen	positive	babies	are	notified	through	the	
BPSU. 

Please note that the data presented is provisional 
and has not yet been peer reviewed and 
accordingly	 definitive	 conclusions	 should	 not	 be	
drawn.

Funding

Department of Health through funds from the UK 
Newborn Screening Programme Centre.

44
unmatched 
BPSU
questionaires

121
matches

161
unmatched
reports

BPSU N=165 Laboratory N=282

Fig 12 Matching between BPSU and laboratory surveillance 
schemes (January 2012)
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Ethics approval

Cambridge South REC (Ref: 11/EE/0152) and has 
been granted Section 251 NIGB permission (Ref: 
ECC 3-04(k)/2011).

Support/collaborating groups

This study is collaborating with the UK Newborn 
Screening Programme Centre (UKNSPC), the 
British Society of Paediatric Endocrinology and 
Diabetes (BSPED) and the UK Newborn Screening 
Laboratory Network (UKNSLN). The study is also 
supported by the British Thyroid Foundation (BTF).
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Progressive Intellectual and 
Neurological Deterioration 
in Children (Including 
Creutzfeldt - Jakob disease)
Key points 

•	 Continuing surveillance of UK children with 
progressive intellectual and neurological 
deterioration (PIND) is important to ensure 
that new cases of variant Creutzfeldt-Jakob 
disease (vCJD) are not being missed among 
the numerous rare neurodegenerative 
childhood disorders.1

•	 Since	 May	 1997,	 3196	 children	 have	 been	
notified;	1335	children	have	a	known	diagnosis	
other than vCJD, with over 150 different 
neurodegenerative disorders in this diagnosed 
group.

•	 Six cases of vCJD have been reported to the 
study since December 1998; four have been 
classified	as	 “definite”	and	 two	 “probable”;	all	
have now died.

Summary

Active prospective surveillance of UK children 
with progressive intellectual and neurological 
deterioration (PIND) commenced in May 1997. 
Funded by the Department of Health (England) 
[121/6443], it is being carried out via the British 
Paediatric Surveillance Unit (BPSU) in conjunction 
with the National Creutzfeldt-Jakob Disease 
Surveillance Unit in Edinburgh (NCJDSU) and 
the Health Protection Agency (HPA). The study 
strategy is to look at a broad group of rare 
neurodegenerative disorders affecting children, 
and by carefully examining the clinical details, 
determine whether there are cases of vCJD 
amongst these PIND cases. This unique dataset 
provides the opportunity to detect vCJD cases and 
highlight the variety of PIND conditions in the UK. 2

Objectives 

The study aims to:
•	 carry out active prospective surveillance of UK 

children with paediatric neurological conditions 
presenting as progressive intellectual and 
neurological deterioration (PIND) and to 
determine the incidence and distribution of 
these

•	 classify PIND cases by diagnosis
•	 investigate the possibility that new cases of 

vCJD (Figure 13) are occurring in children.

Study duration

Surveillance period: May 1997 - April 2013 
(inclusive).
Follow-up: Regularly until case status determined.

Methodology 

Paediatricians reporting a child are contacted 
by the research nurse/co-ordinator to gather 
further information about the case by telephone, 
through a visit to review case notes or by 
postal questionnaire. An Expert Group of eight 
paediatric neurologists, one geneticist and a 
NCJDSU representative meets quarterly to review 
anonymised clinical information and classify 
cases. If a child with clinical features suggestive 
of	vCJD	is	identified,	the	referring	paediatrician	is	
told	and,	if	the	parents	agree,	the	child	is	notified	
to the NCJDSU. 

Case definition
 
Any child under 16 years of age at onset of 
symptoms	 who	 fulfils	 all	 of	 the	 following	 three	
criteria:
•	 Progressive deterioration for more than three 

months
With
•	 Loss of already attained intellectual/

developmental abilities
 And
•	 Development of abnormal neurological signs.

The PIND Expert Group

Figure 13: Florid plaque in vCJD x 400 haematoxylin/ 
eosin stain
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Excluding: Static intellectual loss, e.g. after 
encephalitis, head injury or near drowning.

Including:
•	 Children	 who	 meet	 the	 case	 definition	 even	

if	 specific	 neurological	 diagnoses	 have	 been	
made.

•	 Metabolic disorders leading to neurological 
deterioration.

•	 Seizure disorders if associated with progressive 
deterioration.

•	 Children	 who	 have	 confirmed	
neurodegenerative conditions but who have 
not yet developed symptoms.

Analysis

By	March	2012,	3196	children	had	been	notified	
(Figure 14);	199	are	still	 “under	 investigation”	by	
their paediatricians; 1296 did not meet the PIND 
definition,	were	duplicate	or	error	notifications	and	
198 cases remain outstanding. 

The remaining cases were classified as follows: 
Definite	and	probable	cases	of	vCJD:	Six	cases	of	
vCJD	(four	definite	and	two	probable)	have	been	
notified	 -	 the	youngest	was	a	girl	aged	12	years	
at onset. There were three other girls (two aged 
14 years and one aged 13 years at age of onset) 
and two boys aged 15 years at onset. The last 
child to present developed symptoms in 2000. All 
have	now	died	and	neuropathology	has	confirmed	
vCJD in four cases; a post-mortem was not carried 
out on the remaining two cases. 

Children with PIND who have definite 
diagnoses other than vCJD: Over 150 different 
neurodegenerative conditions were diagnosed 
in	 these	1335	children.	The	five	most	 commonly	
occurring diagnostic groups (Figure 15) are 
the neuronal ceroid lipofuscinoses (n=172), 
mitochondrial cytopathies (n=162), gangliosidoses 
(n=123), mucopolysaccharidoses (n=107), and 
peroxisomal disorders (n=83). 

Children with PIND and no underlying diagnosis 
(idiopathic group): The Expert Group meet 
regularly to discuss this group of 162 children. 

If	 a	 “new”	 variant	 of	 vCJD	 should	 arise	 or	 if	 the	
paediatric presentation differed from the adult 
presentation, this group could possibly include 
such a phenotype. However, there is currently no 
evidence	of	a	“new”	unrecognised	disorder	in	this	
group.

Discussion

During almost 15 years of surveillance, six children 
presenting with vCJD under 16 years of age have 
been	 notified	 to	 the	 study,	 including	 four	 with	
definite	vCJD	and	two	with	probable	vCJD.	There	
remains concern that more childhood cases may 
appear, perhaps related to underlying genotype3, 
and children within the ‘idiopathic’ PIND group 
are under regular review. Children are still at risk 
of vCJD infection by blood, plasma products, 
surgical and dental instruments and theoretically 
via vertical transmission. Continued surveillance 
is essential as there are still many unanswered 
questions about this relatively new disorder – in 
particular, the number of children who may be 
incubating vCJD, the length of the incubation 
period and the exact nature of transmission. 

Please note the data presented are provisional, 
not	 peer	 reviewed	 and	 definitive	 conclusions	
should not be drawn from them.

Funding

Department of Health (England) (Ref: 121-6443).

Ethics approval

Approved by Cambridgeshire2 REC (Ref: 
97/010), Public Health Laboratory Service Ethics 
Committee and the Patient Information Advisory 
Group	 (now	 NIGB	 Ethics	 and	 Confidentiality	
Committee) approval (Ref: PIAG/BPSU 2-10(c) 
2005).

172

162

123

107

83

NCLs

M
ito

ch
ond

ria
l c

yt
opath

ies
Gan

gli
osid

os
es

M
uco

po
lys

ac
ch

ar
id

os
es

Per
oxis

om
al 

diso
rd

ers

 

Children with PIND and no underlying diagnosis (idiopathic group): The Expert Group meet regularly to 

discuss this group of 162 children. If a “new” variant of vCJD should arise or if the paediatric presentation 

differed from the adult presentation, this group could possibly include such a phenotype. However, there is 

currently no evidence of a “new” unrecognised disorder in this group. 

 

Discussion  

 

During almost 15 years of surveillance, six children presenting with vCJD under 16 years of age have been 

notified to the study, including four with definite vCJD and two with probable vCJD. There remains 

concern that more childhood cases may appear, perhaps related to underlying genotype3, and children 

within the ‘idiopathic’ PIND group are under regular review. Children are still at risk of vCJD infection by 

blood, plasma products, surgical and dental instruments and theoretically via vertical transmission. 

Continued surveillance is essential as there are still many unanswered questions about this relatively new 

disorder – in particular, the number of children who may be incubating vCJD, the length of the incubation 

period and the exact nature of transmission.  

 

Please note the data presented are provisional, not peer reviewed and definitive conclusions should not be 

drawn from them. 

 

Figure 1:   PIND study – current status March 2012 
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No Case 
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PIND - with diagnosis 
Undiagnosed PIND 

Figure 14: PIND study current status – March 2012

Figure 15: Five most commonly reported PIND diagnostic groups
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Support groups

Creutzfeldt-Jakob Disease Support Network. 
www.cjdsupport.net 
Batten Disease Family Association. 
www.bdfa-uk.org.uk 
Society for Mucopolysaccharide Diseases. 
www.mpssociety.co.uk 
Climb (Children Living with an Inherited Metabolic 
Disease). www.climb.org.uk 
ALDLife (Adrenoleukodystrophy). www.aldlife.org
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Raised Blood Lead Levels 
in Children
Key points

•	 Of	42	case	notifications	of	children	with	clinically	
diagnosed elevated blood lead concentrations, 
22	have	been	confirmed	as	meeting	the	case	
definition.

•	 Parallel reporting from Supra-Regional Assay 
Service (SAS) Trace Elements Laboratories 
has been established, and will assist in 
developing sustainable systems for laboratory 
reporting of elevated blood lead concentrations 
and other environmental toxins. 

•	 Resources for paediatricians, environmental 
health and health protection professionals, 
as well as the public, have been developed 
to generate awareness and provide 
guidance about the clinical presentation and 
management of lead exposure.

Summary

Public health interventions have succeeded 
in removing most sources of lead from the 

environment. However, a small proportion of 
children continue to be exposed to harmful 
levels of lead, usually in the home. Exposure 
to lead in children is associated with a range 
of adverse health effects, from sub-clinical 
neurodevelopmental impairment to encephalitis.

There are no reliable data on the incidence or 
prevalence	of	clinically	significant	lead	toxicity	or	the	
prevalence of elevated blood lead concentrations 
in children in the UK. Currently, the UK has no 
formal monitoring for blood lead concentrations 
within laboratory or clinical systems.

The aim of this study is to estimate the incidence 
of elevated blood lead concentrations in children. 
The study will provide important information on the 

Dr Ruth Ruggles
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clinical management and public health response.

Objectives 

The aim of the study is to:

•	 report	 the	 incidence	 of	 clinically	 diagnosed	
blood lead concentrations greater than or equal 
to	10	micrograms	per	decilitre	 (≥	10µg/dL)	 in	
children in the UK and Republic of Ireland, 
including distribution by sex, age, ethnicity and 
clinical presentation one year to twelve years.

•	 describe	 the	 management	 and	 short-term	
outcomes at one year after diagnosis

•	 report	the	proportion	of	cases	in	which	a	source	
of	lead	exposure	was	identified	and	to	describe	
the main sources of exposure to lead

•	 raise	awareness	amongst	paediatricians	about	
the clinical presentation and management 
of lead exposure in children, including the 
involvement of clinical toxicologists, public 
health and environmental health professionals 
in contact tracing and exposure remediation.

Study duration

Surveillance period: June 2010 – June 2012 
(inclusive).
Follow-up period: For a twelve month period 
ending in June 2013.

Methodology 

The study has employed BPSU methodology 
to	 obtain	 case	 notifications	 of	 newly	 recognised	
cases of children under 16 years of age with blood 
lead	concentrations	≥10µg/dL	from	paediatricians.	
A parallel reporting system, involving Supra-
Regional Assay Service (SAS) Trace Elements 
Laboratories	and	using	 the	 same	case	definition	
as for the BPSU reporting, has been established 
to identify cases that may not be under the care of 
a paediatrician. 

Case Definition 

Any child under 16 years of age, with a blood 
lead concentration reported by the laboratory as 
≥	10µg/dL	(or	0.48µmol/L),	with	or	without	any	of	
the accepted clinical signs and symptoms of lead 
toxicity.

Analysis

In the period 1st June 2010 to 31st March 2012, 
there	 were	 42	 case	 notifications	 reported	 via	
the	BPSU,	of	which	22	have	been	 confirmed	as	
meeting	 the	case	definition.	Twelve	case	 reports	
have been excluded from the study because the 
date of diagnosis is unknown or outside the study 

period and a further three cases could not be 
followed	 up.	 There	 are	 five	 current	 notifications	
which are being actively investigated

SAS Laboratories have reported 73 cases, of 
which 15 have been matched to cases reported 
by paediatricians using the BPSU orange card 
system. However we are still investigating whether 
these are incident or prevalent cases.

Discussion

Although the number of children reported to the 
study since June 2010 is lower than expected, it is 
greater than the number reported through existing 
surveillance systems.1 Children are not routinely 
screened for exposure to lead in the UK and the 
Republic of Ireland, so our estimated incidence is 
based on children who were selected by a clinician 
for testing. 

The parallel reporting system through SAS 
laboratories	 has	 the	 potential	 to	 significantly	
improve case ascertainment, and we hope to 
develop this methodology for the reporting of 
environmentally related diseases. Experience 
suggests that not all cases of raised blood lead 
levels in children are managed by paediatricians 
or clinical toxicologists and some children appear 
to remain under the care of general practitioners. 
The study has secured approval from the 
Research Ethics Committee to allow the inclusion 
of	 additional	 reporting	 sources,	 specifically	
cases reported directly to the Health Protection 
Agency in England, Public Health Wales’ Health 
Protection Teams, The Health Protection Service 
of the Public Health Agency (Northern Ireland), 
or Departments of Public Health in the Republic 
of Ireland. A similar request is being prepared for 
ethical approval in Scotland.
 
Awareness-raising with professionals and the 
public: A project webpage within the HPA website 
provides an overview of the study as well as 
resources for those involved in reporting or 
managing children with elevated blood lead levels 
(www.hpa.org.uk/chemicals/slic).

 

 

 

Figure 1:  Figure 1:  Sources of case reports 
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Figure 16: Sources of case ascertainment
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Throughout the study the project team has liaised 
with the public and health professionals. This led to 
the development of ‘Frequently Asked Questions’ 
(FAQ) for members of the public. In addition, 
clinical guidance has been prepared as FAQs for 
paediatricians and other clinicians, in response 
to enquiries received from health professionals 
(www.hpa.org.uk/chemicals/lead).

Training events for health professionals have 
been organised in England and participants 
have	included	Environmental	Health	Officers	and	
HPA staff working in local and regional teams. 
Resources such as action cards, legislative options 
and links to remediation guidance are available 
on the website (www.hpa.org.uk/chemicals/lead). 
Training materials and resources are available 
from the project team on request.

Please also note that the data presented are 
preliminary and has not yet been peer reviewed 
and	accordingly	definitive	conclusions	should	not	
be drawn.
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International Network of Paediatric Surveillance Units (INoPSU)6

Following the success of the BPSU, the same 
methodology was adopted and adapted in the 
1990s to other countries who wished to set 
up active paediatric surveillance systems. In 
1992, surveillance units were established in 
the Netherlands and Germany and, in 1994, in 
Switzerland. The European initiative was also 
the stimulus for the development in 1992 of an 
Australian unit and later the Malaysian unit (1994) 
to be followed by units in Canada (1996), Papua 
New Guinea (1996), New Zealand and Latvia 
(1997), Portugal (2001) and Greece/Cyprus 
(2003). Wales (1994) and Republic of Ireland 
(1996) developed surveillance units using a similar 
methodology to the BPSU, but some include 
more common disorders in their surveillance. 
Recently a Belgian surveillance system has joined 
INoPSU and we have been approached by similar 
initiatives in Italy and Colombia. In 2010 a Scottish 
surveillance unit was established and is currently 
liaising with the BPSU.

INoPSUs mission is to advance of knowledge 
of rare and uncommon childhood infections 
and disorders and enable the participation of 
paediatricians in surveillance on a national and 
international basis, in order to achieve a series of 
benefits	to	clinical	practice	and	health	policy.	

Over the past 10 years, INoPSU countries have 
facilitated the surveillance of over 250 different 
rare conditions, covering a child population of over 
50 million and involving over 10,000 clinicians. 
Using similar research protocols, the units can 
provide	an	efficient,	effective	 framework	 for	case	
finding	across	national	populations.	Comparative	
papers on haemolytic uraemic syndrome, 
hyperbilirubinaemia, eating disorders and acute 
flaccid	paralysis	are	under	development.	

October 2011 saw INoPSU hold its 7th conference 
in Geneva, Switzerland (Figure 17). In addition to 
the Swiss, there were representatives from seven 

other national units, Australia, Canada, UK, the 
Netherlands, Portugal and Belgium.

The meeting provided an excellent opportunity 
for representatives from each of the national units 
to meet and exchange views on rare disease 
surveillance and discuss issues that currently pose 
challenges to the units. Funding and processes 
for ethical approval of surveillance studies were a 
particular focus.

The meeting comprised of a half day INoPSU 
business	meeting	followed	by	a	half	day	scientific	
meeting.

The	scientific	meeting	was	attended	by	around	80	
conference delegates consisting of paediatricians, 
epidemiologists and health workers, and enabled 
INoPSU to showcase its work. Talks included 
those on HUS, shaken baby syndrome and 
hyperbilirubinaemia. There were also talks on; 
alcohol induced coma admissions, coeliac disease 
(Netherlands) Guillan-Barré syndrome, 25 years 
of	 vaccination	 policy	 (UK),	 vitamin	 D	 deficiency	
rickets, patient participation in research (Australia) 
and adverse drug reactions, injuries associated 
with baby products (Canada). 

The business meeting focussed on the roles of 
INoPSU,	 its	 benefits	 to	 members,	 governance	
and	 financial	 accountability.	 INoPSU	 now	 has	
added	a	 third	 level	of	membership	“associate”	 to	
the	 two	 current	 levels	 full	 and	 affiliate.	 The	 new	
level will allow individual and groupings who have 
an interest in rare paediatric conditions to join 
INoPSU.	 Other	 decision	 made	 include	 affirming	
BPSU as the INoPSU administrative centre, 
re-developing the INoPSU website, raising the 
profile	 of	 INoPSU	 activities,	 and	 production	 of	
collaborative international publications. More 
details on all activities are available on the INoPSU 
website (www.inopsu.com).

Figure 17: International paediatric 
surveillance network delegates – 

Switzerland 2011
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APPENDIX A - Completed Studies 1986-2011

Acute	flaccid	paralysis	

Acute rheumatic fever 

Adverse neonatal outcomes of delivery or 
labour in water 

Androgen insensitivity syndrome 

Biliary atresia 

Cerebral oedema and death following 
diabetic ketoacidosis 

Cerebrovascular disease, stroke and like illness

Chemistry set poisoning 

Chylothorax

Congenital brachial palsy

Congenital cataract

Congenital cytomegalovirus

Congenital dislocation of the hip 

Congenital syphilis 

Congenital toxoplasmosis I-II

Conversion disorder

Drowning and near drowning 

Encephalitis in early childhood
(2 months – 3 years)

Early onset eating disorders in children under 13 
years 

Fatal/Severe allergic reactions to food ingestion

Feto-maternal alloimmune thrombocytopenia

Galactosaemia

Genital herpes in children under eleven years of 
age presenting to secondary care

Group B Streptococcal disease

Guillain Barré / Fisher syndrome

Haemolytic uraemic syndrome I-II

Haemophagocytic lymphohistiocytosis 

Haemorrhagic shock encephalopathy syndrome 

Hepatitis C virus infection 

Higher order births 

Inflammatory	bowel	disease	in	under	20	year	olds

Insulin	dependent	diabetes	in	under	fifteens

Insulin	dependent	diabetes	in	under	fives

Internal abdominal injury due to child abuse

Intussusception in children aged less than 12 
months

Invasive fungal infections in VLBW infants

Invasive Haemophilus influenzae infection

Juvenile dermatomyositis 

Kawasaki disease 

Langerhans cell histiocytosis 

Long term parenteral nutrition

Lowe syndrome 

Malaria 

Measles, mumps, rubella-meningococcal 
meningitis 

Medium chain acyl-CoA dehydrogenase I-II

Methicillin-Resistant Staphylococcus (MRSA)

Neonatal diabetes

Neonatal herpes I-II

Neonatal meningitis I-II

Neonatal necrotising enterocolitis 

Non-accidental poisoning/ Munchausen 
syndrome by proxy 

Pyridoxine dependent seizures

Rett syndrome 

Reye’s syndrome

Scleroderma

Severe complications of varicella (chickenpox) 
in hospitalised children

Severe hyperbilirubinaemia

Severe neonatal hypernatraemia

Severe visual impairment /Blindness 

Subacute sclerosing panencephalitis 

Subdural haematoma and effusion

Sudden unexpected neonatal collapse

Suspected fatal adverse drug reaction in children

Thrombosis in childhood

Thyrotoxicosis in children

Transient and permanent neonatal diabetes 

Tuberculosis

Vitamin	K	deficiency	bleeding	I-IV

X-linked anhydrotic ectodermal dysplasia

By the end of 2011 the BPSU had facilitated surveillance of 90 conditions. Information about these studies 
has been included in previous annual reports of the BPSU, listed on the BPSU website. Information on 
studies,	whose	definitive	papers	were	recently	published	are	listed	over.	
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APPENDIX B - Publications and Presentations 2011-12

BPSU 
 Publications
1. R Knowles, H Friend, R Lynn, S Mitchell, 

C Michie, C Ihekweazu; on behalf of 
the British Paediatric Surveillance Unit 
(BPSU) Surveillance of rare diseases: 
a public health evaluation of the British 
Paediatric Surveillance Unit  J Public Health. 
2012; 34 (2): 279-286

Congenital adrenal hyperplasia
 Presentations
2. RL Knowles, J Oerton, JM Khalid, P Hindmarsh, 

C Kelnar, C Dezateux. Clinical outcome of 
congenital adrenal hyperplasia (CAH) one 
year following diagnosis: A UK wide survey. 
15th Annual Meeting of the Royal College of 
Paediatrics and Child Health, Warwick, UK, 
April 2011 Arch Dis Child 2011;96(suppl-1): 
G40

 Publications
3. J Khalid, JM Oerton1, C, PC Hindmarsh, CJ 

Kelnar, R L Knowles. Incidence and clinical 
features of congenital adrenal hyperplasia in 
Great Britain. Arch Dis Child 2012; 97: 101-106

Congenital Syphilis
 Presentations
4. I Sims, P Tookey, B T Goh, H Lyall, B Evans, 

C Son. Congenital syphilis in the UK: results 
from enhanced surveillance 2010/11. BASHH 
June 2012 Brighter UK (poster)

Congenital Cytomegalovirus
 Presentations
5. CL Townsend, CS Peckham, PA Tookey. 

Surveillance of congenital cytomegalovirus 
in the UK and Ireland. 15th Annual Meeting 
of the Royal College of Paediatrics and Child 
Health, Warwick, UK, April 2011. Arch Dis 
Child 2011;96(suppl-1):A46 (http://adc.bmj.
com/content/96/Suppl_1/A46.1.full.pdf)

 Publications
6. CL Townsend, Catherine S Peckham, 

Pat A Tookey. Surveillance of congenital 
cytomegalovirus in the UK and Ireland. Arch 
Dis Child -FNN 2011; 96(6): 398-403

Conversion disorder
 Presentations
7. C Ani, R Reading, R Lynn, V James, S Forlee, 

E Garralda. , Child and Adolescent Psychiatry 
Surveillance System (CAPSS): Epidemiology 
of Childhood Conversion Disorder in UK and 
Ireland. Annual Residential Conference of the 
Faculty of Child and Adolescent Psychiatry. 
Manchester, UK 19th - 21st September 
2012(Poster)

8. C Ani, R Reading, R Lynn, V James, S Forlee, 
E Garralda. Child and Adolescent Psychiatry 
Surveillance System (CAPSS): Epidemiology 
of Childhood Conversion Disorder in UK 
and Ireland. 20th World Congress of the 
International Association for Child and 
Adolescent Psychiatry and Allied Professions 
(IACAPAP) Paris, France. 24th July 2012

9. C Ani, R Reading, R Lynn, V James, S Forlee, 
E Garralda, Child and Adolescent Psychiatry 
Surveillance System (CAPSS): Epidemiology 
of Childhood Conversion Disorder in UK and 
Ireland 15th Annual Meeting of the Royal 
College of Paediatrics and Child Health, 
Warwick, UK, 5th April 2011

Early onset eating disorders 
 Publications 
10. R Lynn, DE Nicholls, RM Vinner. Ascertainment 

of early onset eating disorders: a pilot for 
developing a national child psychiatric 
surveillance system. Child and Adolescent 
Mental Health. 2012. 7(2); 109-112

11. DE Nicholls, R, Lynn RM Viner. Childhood 
eating disorders: British national surveillance 
study. British Journal of Psychiatry., 2011; 198 
(4); 295-301

Feto-maternal alloimmune thrombocytopenia 
 Publications 
12. M Knight, M Pierce, D Allen, JJ Kurinczuk, P 

Spark, DJ Roberts, MF Murphy. The incidence 
and outcomes of fetomaternal alloimmune 
thrombocytopenia: a UK national study 
using three data sources. Br J Haematol. 
2011;152(4):460-8
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Guillain Barré syndrome/ Fisher syndrome
 Presentations
13. C Verity, AM Winstone. Can the BPSU respond 

to public health emergencies? Royal College 
of Paediatrics and Child Health - BPSU 25th 
Anniversary Symposium. Warwick April 2011

14. C Verity. Is Guillain Barré/Fisher syndrome 
associated	 with	 swine	 ‘flu	 vaccination	
in children? Results from a UK-wide 
epidemiological study Royal College of 
Paediatrics and Child Health Annual Meeting, 
Warwick, UK, April 2011. Arch Dis Child 2011; 
96(suppl):A5

Herpes simplex virus
 Publications
15. K N Ward, A Ohrling, NJ Bryant, JS Bowley. 

EM Ross, C Verity. Herpes simplex serious 
neurological disease in young children: 
incidence and long-term outcome. Arch Dis 
Child 2012; 97: 162-165

HIV/AIDS
 Publications 
16. S Tariq, J Elford, M Cortina-Borja, PA Tookey, 

on behalf of the National Study of HIV in 
Pregnancy and Childhood. The association 
between ethnicity and late presentation to 
antenatal care among pregnant women living 
with HIV in the UK and Ireland. In press AIDS 
Care 2012

17. CE French, M Cortina-Borja, C Thorne, PA 
Tookey. Incidence, patterns, and predictors 
of repeat pregnancies among HIV-infected 
women in the United Kingdom and Ireland, 
1990-2009. J AIDS 2012; 59:287-93 

18. J Kenny, B Williams, K Prime, PA Tookey, C 
Foster. Pregnancy outcomes in adolescents 
in the UK and Ireland growing up with HIV. 
HIV Medicine 2012;13:304-8. (published 
online: HIV Medicine 4 December 2011, 
DOI: 10.1111/j.1468-1293.2011.00967.x)

19. The European Pregnancy and Paediatric HIV 
Cohort Collaboration (EPPICC) study group in 
EuroCoord. (Judd A, Penazzato M, Townsend 
C, Duong T, Early antiretroviral therapy in 
HIV-1 infected infants in Europe, 1996-2008: 
treatment	 response	 and	 duration	 of	 first-line	
regimens. AIDS 2011; 25(18):2279-2287 

20. SE Huntington, LK Bansi, C Thorne, J 
Anderson, M-LNewell et al, on behalf of the 
UK Collaborative HIV Cohort (UK CHIC) Study 
and the National Study of HIV in Pregnancy 
and Childhood (NSHPC). Treatment switches 
during pregnancy among HIV-positive women 
on antiretroviral therapy at conception. AIDS 
2011;25(13):1647-1655

21. S Tariq, CL Townsend, M Cortina-Borja, T 
Duong, J Elford, C Thorne, PA Tookey for the 
European Collaborative Study and the National 
Study of HIV in Pregnancy and Childhood. Use 
of Zidovudine-sparing HAART in pregnant HIV-
infected women in Europe: 2000-2009. JAIDS 
2011; 57(4):326-333; epub PMID:21499113

22. H Castro, A Judd, DM Gibb, K Butler et al . 
The Pursuing Later Treatment Options II 
(PLATO II) Project Team for the Collaboration 
of Observational HIV Epidemiological 
Research Europe (COHERE),. Risk of triple 
class virological failure in children with HIV: 
a retrospective cohort study. Lancet 2011; 
377(9777):1580-1587

23. H Haile-Selassie, CL Townsend, PA Tookey. 
Use of neonatal post-exposure prophylaxis 
for prevention of mother-to-child transmission 
of HIV infection in the UK and Ireland, 2001-
2008. HIV Med. 2011;12(7):422-7

 Presentations
24. De la Rosa-Zamboni, J Masters, K Baisley, 

C Thorne, P Tookey. Diagnosis of HIV with 
Low CD4 Count in Pregnancy, UK and Ireland 
2000-2010. CROI March 2012

25. C French, C Thorne, S Tariq, M Cortina-
Borja, P Tookey. Repeat pregnancies among 
HIV-infected Women: Immunologic Status 
and Virologic Outcomes among those not on 
Antiretroviral Therapy at Conception. CROI 
March 2012

Idiopathic Intracranial hypertension
 Presentations
26. Yim-Yee Matthews. UK Surveillance of 

childhood Idiopathic Intracranial Hypertension 
(IIH), 16th Annual Meeting of the Royal College 
of Paediatrics and Child Health, Glasgow, UK, 
May 2012. Arch Dis Child 2012;97:Suppl 1 A6 

Intussusception in children less than 12 
months of age
 Publications
27. L Samad, S Marvin, H El Bashir, A G Sutcliffe, 

J C Cameron, R Lynn, B Taylor. Prospective 
surveillance study of the management of 
intussusception in UK and Irish Infants. Brit 
Journ Surg 2011;Vol: doi: 10.1002/bjs.7821

Medium chain acyl CoA dehydrogenase 
deficiency (MCADD)
 Publications
28. J Oerton, J M Khalid, G Besley et al. 

Newborn screening for medium chain acyl-
CoA	 dehydrogenase	 deficiency	 in	 England:	
prevalence, predictive value and test validity 
based on 1.5 million screened babies. J Med 
Screen; 2011. 18( 4): 173-181
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Progressive intellectual and neurological 
deterioration (PIND)
 Presentations
29. CM Verity, AM Winstone. Can the BPSU 

respond to public health emergencies? Royal 
College of Paediatrics and Child Health, BPSU 
25th Anniversary Symposium, Warwick April 
2011

30. CM Verity. The leucoencephalopathies of 
childhood: an evolving national picture,

 British Paediatric Neurology Association 
Meeting, Edinburgh. January 2011

31. CM Verity, L Stellitano, AM Winstone, N 
Andrews, J Stowe, E Miller. The PIND 
Research Group. Is Guillain Barré syndrome/
Fisher	 syndrome	 associated	 with	 swine	 flu	
vaccination in children? Results from a UK-
wide epidemiological study. 22nd April 2010, 
Warwick. Arch Dis Child 2011; 96 (suppl–
1):A5

Risen Blood lead levels in children 
Presentations

32. S Saikat, R Kamanyire. Lead in older residential 
homes in London: a potential risk to child health 
and the role of public health. 28th European 
Conference of the Society for Environmental 
Geochemistry and Health (SEGH). Edge Hill 
University, Lancashire. 13th April 2011

Toxic Shock Syndrome
 Presentations
33. S Adalat, T Dawson, S Hackett, J Clark. 

Surveillance of Toxic Shock Syndrome in the 
paediatric population in the UK. 15th Annual 
Meeting of the Royal College of Paediatrics 
and Child Health, Warwick, UK, April 2011 
Arch Dis Child 2011;96(suppl-1):A5
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APPENDIX C - Membership of Executive Committee 2011

Professor Alan Emond   Chair
Mrs Sue Banton    Patient and Carers Advisory Group
Dr Katy Sinka*    Health Protection Scotland
Dr Dominik Zenner   Medical Advisor (infectious disease)
Dr Piers Daubeney   Consultant in Paediatric Cardiology
Professor Carol Dezateux   University College London - Institute of Child Health 
Dr Shankar Kanumakala*   Consultant in Paediatric Endocrinology
Ms Jacqueline Fitzgerald   Royal College of Paediatrics and Child Health Research  
     and Policy Division
Dr Rachel Knowles   Medical Advisor (non-infectious disease) 
Mr	Richard	Lynn	 	 	 	 Scientific	Coordinator	
Dr Colin Michie    Consultant Paediatrician
Professor Simon Mitchell   Consultant in Neonatology
Professor Neena Modi   Royal College of Paediatrics and Child Health Research  
     and Policy Division
Dr Richard Pebody   Health Protection Agency
Dr Richard Reading*   Consultant in Community Paediatrics
Dr Delane Shingadia   Consultant in Paediatric Infectious Disease 
Mrs Anne Seymour   Patient and Carers Advisory Group
Dr Ted Wozniak    Department of Health (observer)
Dr	Alison	Elderfield*	 	 	 Department	of	Health	(observer)
Dr Elaine Gadd*    Department of Health (observer)
 
* Stepped down in 2012
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