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The New Zealand Paediatric Surveillance Unit (NZPSU) was established in late 1997 to provide active surveillance
of acute flaccid paralysis (AFP) in order to fulfil World Health Organization requirements for certification of polio
eradication. In January 1998, the conditions under surveillance were expanded to include haemolytic uraemic
syndrome (HUS), congenital rubella syndrome (CRS), perinatal exposure to HIV, vitamin K deficiency bleeding,
and neonatal herpes simplex infection. Every month, participating paediatricians and other specialists in paediatric
practice are sent a reply-paid card on which they indicate whether in the previous month they have seen any cases
of the conditions under surveillance. When a case is reported, further details on the case are sought via a short
questionnaire sent to the reporting doctor. In 1998, the NZPSU received reports of 6 confirmed cases of AFP,
14 cases of HUS, 1 case of CRS, 6 pregnancies to HIV-infected women, and 2 cases of vitamin K deficiency
bleeding. This system complements other forms of surveillance. It provides a method to investigate emerging
problems, such as HUS, and to monitor the effectiveness of prevention programmes.

Method

Specialist paediatricians gave their support to the surveillance
system after the concept was discussed at annual meetings of
the Paediatric Society of New Zealand. A database of eligible

The New Zealand Paediatric Surveillance Unit (NZPSU) was
established in October 1997 to improve the knowledge of rare
childhood conditions in New Zealand. These conditions are of
sufficiently low incidence or prevalence that case ascertainment

on a national scale is needed to generate adequate numbers for
meaningful study. The method was developed in the United
Kingdom by the British Paediatric Surveillance Unit and has
been used there since 1986." Subsequently, it has been
introduced into several other countries including Australia,®
and is used by some other specialist groups.

The NZPSU was initially established, under a contract with the
Ministry of Health, to provide active surveillance of acute flaccid
paralysis (AFF). The World Health Organization (WHO), as part
of the global poliomyelitis eradication programme, requires
such surveillance to confirm that New Zealand is free of wild-
type poliovirus infection. Since the NZPSUs establishment, the
number of conditions under surveillance has increased and
now includes nine uncommon childhood conditions.

This report explains how the NZPSU surveillance system works
and reports some key findings from its first full year of
operation.
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clinicians, which included specialist paediatricians and other
specialists working predominantly with children, was developed
using the specialist register and the membership list of the
Paediatric Society. All eligible clinicians were contacted and
invited to participate. Those who agreed were provided with
study protocols, which included definitions of the conditions
under surveillance, specific reporting instructions and a contact
telephone number.

Figure 1 shows the main components and information flows of
the NZPSU. Every month, participants are sent a reply-paid
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Figure 1: Operation of the NZPSU
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card on which to report whether or not in the previous month
they have seen any cases of the conditions under surveillance.
Cases of AFP must also be reported immediately by phone to
the NZPSU. When a case of any of the conditions is reported,
the reporting clinician is sent a short questionnaire to
complete on the case. The case’s identity remains anonymous.
Duplicate notification is recognised by a code derived from
the childs initials and date of birth.

The conditions currently under surveillance are shown in
Table I. The protocols and questionnaires used for AFP,
haemolytic uraemic syndrome (HUS), congenital rubella
syndrome (CRS), perinatal HIV exposure, and neonatal herpes
simplex infection were all adapted from those used by the
Austratian Paediatric Surveillance Unit. A Scientific Review
Panel has been established primarily to consider the inclusion
of new conditions. The decision on which conditions to add
is made on the basis of the value of the information to be
gained and the overall workload required of the participants.
Only conditions that would be expected to be under the care
of a paediatric specialist can be considered. Conditions are
included for a minimum of two years.

The cases of AFP and HUS are annually checked with hospital
discharge data to assess the quality of surveillance. Data on
HUS cases are also compared with notifications of

verotoxigenic Escherichia coli (VTEC) infection. Where
possible, cases of perinatal HIV exposure are matched with
notifications received by the New Zealand AIDS Epidemiology
Group.

Regular reports are made to the Ministry of Health, specifically
updating the progress with AFP surveillance. A quarterly
newsletter updating surveillance of all the conditions is sent
to the participants.

Results

All specialist paediatricians and all but one of the other
specialists in paediatric practice, who were contacted, agreed
to participate. In 1998, 163 clinicians participated in the
system. The r esporlse rate to the monthly mail-out of reporting
cards was 94%, with no consistent set of non-responders.
The majority of participants regularly reported having seen
no cases of the conditions under surveillance.

Table | shows the number of cases reported in 1998 and the
estimated incidence rate for each of the conditions under
surveillance. No data on neonatal herpes simplex infection
are reported, as these data are only available for the second
half of 1998.

Four of the six cases of AFP were Guillain-Barré syndrome,
one was caused by trauma, and one was vaccine-associated
paralytic poliomyelitis.” The WHO requirement for excluding
poliomyelitis in a person with AFP is that two stool samples,
taken at least 24 hours apart and within 14 days of the onset
of paralysis, are negative for poliovirus. Two of the six cases
had two stool samples taken at least 24 hours apart and within
14 days of the onset of paralysis. Another three cases had
two samples taken, but more than 14 days after onset of
paralysis, and no faecal samples were obtained from the sixth
case. The five cases with stools collected, tested negative for
wild poliovirus. All children with a hospital discharge diagnosis
of Guillain-Barré syndrome were notified to the NZPSU.

Fourteen children were reported with HUS. Bloody diarrhoea
was the commonest presentation. Seven cases needed acute
dialysis and a similar number needed treatment for acute
hypertension. One child died of intra-cerebral haemorrhage.
VTEC was isolated from ten of the cases: seven were serotype
O157:H7 and three were serotype O113. The incidence was
highest in pre-school children. One child with a hospital
discharge diagnosis of HUS was not notified to the NZPSU.

One child was newly diagnosed with CRS. He was born in
1989 and had moderate developmental delay, congenital
heart disease, and visual and hearing disabilities. The mother
was 23 years old at the time of her childs birth, had then
been in New Zealand for 2 years, and her vaccination history
was not known.

Table 1: Conditions currently included in the NZPSU surveillance system, and the number and rate of cases in 1998

Condition (age range inclucied) Surveillance started Confirmed cases in 1998 Principal investigator(s)’
No. Incidence rate
Acute flaccid paralysis (<15 years) October 1997 6 | 0.7per 100000 under15years Dr Nigel Dickson, Dr Paul Shillito
Haemolytic uraemic syndrome (<15 years) January 1998 14| 1.7per100000under 15 years Dr William Wong
Congenital rubella syndrome (<15 years) January 1998 1 - Prof Diana Lennon
Perinatal HIV exposure January 1998 4 7.0 per 100 000 births Dr Nigel Dickson, Dr Lesley Voss
Vitamin K deficiency bleeding January 1998 2 3.5 per 100000 births Assoc Prof Brian Darlow
Neonatal herpes simplex infection January 1998 A -3 Dr Dawn Elder
Retinopathy of prematurity: stage Hll and beyond January 1999 - - Assoc Prof Brian Darlow
Subdural haemorrhage (<2 years) January 1999 - - Dr Patrick Kelly
Childhood diabetes mellitus (<15 years) January 1999 - - Prof Barry Taylor, Dr Priscilla Campbell-Stokes
Fetal alcohol syndrome July 1989 - - Dr Alison Leversha

Notes: 1 The principal investigator is responsible for analysing the data collected by the NZPSU.
2 The child diagnosed with congenital rubella syndrome (CRS) in 1998 was born in 1989, Rates of CRS are generally presented per 100 000 pregnant women. As this

child was diagnosed many years after birth, such a rate is inappropriate.
3 Complete data could not be collected until the second half of 1998,
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Table 2: Surveillance and practice points for the conditions
included in the NZPSU surveillance system in 1998

« Two faecal specimens, taken 24 hours apart, must be

collected from all cases of AFP within 14 days of the

onset of paralysis. Specimens must be sent to ESR

laboratories for testing.

Al cases of AFP must be:

- immediately notified as suspect poliomyelitis to the
local medical officer of health, and

- reported by phone to the NZPSU (03 474 7825) if the
case is <15 years old.

Acute flaccid
paralysis (AFP)

Haemolytic uraemic | » A faecal specimen must be collected early from all

syndrome (HUS) children with bloody diarrhoea, and cultured for VTEC,

All cases of HUS must be:

- immediately notified as suspected VTEC infection to
the local medical officer of health, and

- reported to the NZPSU if the case is <15 years old.

Congenital rubella + Children should be immunised against rubella with MMR
syndrome (CRS) vaccine at the routinely scheduled ages of 15 months
and 11 years.

The rubella immunity of all women of child-bearing age
must be checked. In particular, the rubella immunity of
women born overseas should be checked at their first
health encounter. Any susceptible women should be
vaccinated if they are not pregnant. If they are
pregnant, they should be vaccinated after delivery.
Mothers who are breastfeeding can be vaccinated.
All newly diagnosed cases of CRS must be:

- notified to the local medical officer of health, and

- reported to the NZPSU if the case is <15 years old.

Perinatal HIV + Assessment of HIV infection risk should be a routine part
exposure of antenatal care, Mothers known 1o be HIV positive
should continue antiretroviral treatment during
pregnancy and be offered zidovudine chemoprophylaxis
to reduce perinatal transmission of HIV.

All cases of perinatal HIV exposure must be reported to
the NZPSL.

Vitamin K deficiency | + Lead maternity carers should inform prospective
bleeding parents of the issues relating to vitamin K deficiency
bleeding and of the recommendations for prophylaxis.
The current recommendations are that all newbomns be
given vitamin K by a single intramuscular injection at
birth. Alternatively, vitamin K may be administered orally,
but multiple doses are required.”

Cases of late-onset haemorrhage may occur,
particularly among breast-fed infants, if vitamin K
prophylaxis is not given. Infants with fate onset disease
should be investigated for liver disease.

All cases of vitamin K deficiency bleeding in infants must
be reported to the NZPSU.

Six children were recognised in 1998 as having been perinatally
exposed to HIV. Of these, two were born prior to 1998: one in
ew Zealand and one overseas. The mother of the New
Zealand-born child had epidemiological risks for HIV, but
her infection was not diagnosed during pregnancy. Of the four
HIV-infected pregnant women whose pregnancies ended in
1998, all were offered (and three accepted) antiretroviral
therapy. Three were from high prevalence countries. One of
the four pregnancies ended in a stillbirth and the other three
in live born infants, none of whom have been diagnosed with
HIV infection.

There were two cases of late-onset vitamin K deficiency
bleeding reported. Neither case had received vitamin K. Both
were breast-fed. Skin bruising occurred at 4-6 weeks of age,
and one child had an intracranial hemorrhage. One of the
children was diagnosed with liver disease and a peroxisomal
disorder. There was an additional case of possible early-onset
disease. The case responded to intramuscular vitamin K. No
cause was found and investigations on this infant were limited.

Discussion

The first year of operation of the NZPSU has shown that an
active surveillance system of this type can achieve reasonably
complete reporting for a range of uncommon paediatric
conditions, and therefore it is a sensitive system for diagnosed
cases of the conditions under surveillance. All cases of AFP
and all but one case of HUS identified from the hospital
discharge data were also reported to the NZPSU. Additionally.
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the rate of AFP detected by the system (0.7 cases per 100 000)
is similar to the sensitivity of 1 case of AFP per 100 000
children under 15 years specified by the WHO.

All the conditions under surveillance in 1998 occurred only
infrequently, with cases of HUS and AFP being the most
common (Table 1). The main practice points and the reporting
requirements for the diseases under surveillance in 1998 are
included in Table 2.

Surveillance of AFP has provided evidence that there have
probably been no cases of wild-type poliovirus infection in
New Zealand since the NZPSU was established in October
1997. Surveillance of AFP was the main impetus for the
establishment of the NZPSU. Identif g
of all cases of AFP as suspect poliomyelitis is required to
demonstrate that New Zealand is free of wild-type poliovirus
infections. The certification of New Zealand's status is
required as part of the final stages of the global poliomyelitis
eradication programme. While the sensitivity of the NZPSU
system to identify cases of AFP appears satisfactory. some
deficiencies in the investigation of the cases. in particular
obtaining specimens, were identified. Faecal specimens
correctly taken at the recommended times (Table 2) were
obtained for only two of the six cases reported. AFP cas
should be reported immediately by telephone to the NZPSU
(Table 2). Early reporting should help ensure that the correct
samples are taken. WHO requires that two stool samples be
taken at least 24 hours apart and within 14 days of the onset
of paralysis.

ation and inves ion

HUS is a major reason for children needing dialysis.*" In recent
years there has been a rise in children hospitalised with HUS
in New Zealand and in the number of VTEC infections
identified,” a pattern seen in several other developed countries.
Most cases reported to the NZPSU were associated with
infection with VTEC serotype O157:H7, and bloody diarrhoea
was the commonest presentation. A faecal specimen should
be taken early from all suspect cases (Table 2), as the number
of organisms decreases rapidly after about the third day of
diarrhoea. Early diagnosis helps ensure appropriate care is
provided, and minimises morbidity and mortality.

A high level of rubella vaccination among children to reduce
virus circulation, and identification and vaccination of non-
immune women is the key to the control of CRS (Table 2).
While only one case of CRS was reported to the NZPSU in
1998 and was in a child born in 1989, it is likely some cases
remain undiagnosed, especially as some infected infants
appear normal at the time of birth.

The number of pregnancies among HIV-infected women is
not known. Lead maternity providers should follow Ministry
of Health guidelines for the identification of HIV-infected
pregnant women, which place emphasis on identifying women
with risk factors for HIV infection (Table 2).% Although it is
recommended that testing of pregnant women is based on
risk-factor assessment, it is unlikely that this is always
undertaken.® As not all HIV-infected mothers might have been
identified, paediatricians need to be aware of the possibility
of undiagnosed HIV infection in children.

Earlier claims that intramuscular vitamin K could cause cancer
may have resulted in some children receiving no, or
inadequate, prophylaxis. The weight of evidence now refutes
these claims.'” Neither case of late-onset vitamin K deficiency
bleeding in 1998 had received the recommended prophylaxis
(Table 2).

The NZPSU surveillance system does have some limitations.
First, the system can only be used for conditions that
can reasonably be expected to come under the care of a
paediatrician. For this reason, it is only suitable as a method
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of monitoring or investigating serious conditions. Second, as
with any surveillance system, conditions that are under-
diagnosed, for example CRS or maternal HIV infection, will
be under-reported.

The third limitation is that the monthly reporting frequency
is not adequate for diseases that require an immediate public
health response. Three of the conditions monitored by the
NZPSU are also notifiable to the local medical officer of health;
AFP as suspect poliomyelitis, HUS as suspected VTEC
infection, and CRS (Table 2). This allows the medical officer of
health to take urgent action to identify sources of infection
and prevent further cases.' Any suspect poliomyelitis case
initially needs to be treated as a potential wild-type poliovirus
infection, and assessed without delay to determine whether
it is likely to be due to wild-type virus. VIEC infections need
to be investigated to determine likely sources of infection
and to identify common source outhreaks.

]

However, the active NZPSU surveillance system is more sensitive
for AFP than the system of passive notifications to medical
officers of health. Although practitioners have been advised for
several years that all cases of AFP should be immediately notified
to the medical officer of health, only two cases were notified in
1998 (Galloway Y. Personal communication, 1999), a third of
the number Loportod by the NZPSU system. This current rate of
notification of AFP cases to medical officers of health would not
meet the WHOS specified sensitivity for AFP surveillance.

The NZPSU system complements other forms of disease
monitoring. Linking information on HUS provided by
paediatricians with notifications of VIEC infection, allows the
burden of serious disease due to this pathogen to be determined.
The system provides an active method of assessing the
effectiveness of disease prevention programmes, such as those
to eliminate poliomyelitis, vitamin K deficiency bleeding, and
CRS. Also, with time, as children perinatally infected with HIV
become symptomatic, it will be possible to estimate the
effectiveness of antenatal HIV detection.

The information reported during the first full year of the
NZPSUs operation predominantly provides a measure of the
effectiveness of control programmes. The data that are now
being collected on neonatal herpes infection, childhood
diabetes, subdural haemorrhage, and fetal alcohol syndrome
will provide national information on the epidemiology of these
conditions that has not previously been available. Such
increased understanding of these conditions is necessary to
guide treatment and control programmes.

4

1

The incidence of cryptosporidiosis continued to rise in the first
4 months of 1999, with a cumulative total of 393 notified cases,
compared with 249 cases in the corresponding months of 1998.
The current rate of cryptosporidiosis is 27.9 per 100 000, which
is significantly higher than the previous rate of 15.0 per 100 000.
Over the last 12 months up to and including April 1999, rates
increased in all health districts except Northland, Gisborne and
Hutt. There was a large swimming pool-associated outbreak in
the Hutt during March and April 1998,
Sixty-one cases of cryptosporidiosis associated with an
aquatic centre in the Canterbury Health District were notified
curing March and April. Fifty of the cases had used the centre
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In the future we will remove some conditions from the list.
Some, such as those that are providing surveillance of control
programmes will probably remain, whereas others, such as
those that are providing basic epidemiological information,
will be included for only as long as is needed to obtain the
necessary information.

Minimising the extra workload that the system imposes on
paediatricians is a key factor for its su The range of
conditions under surveillance and their incidence needs to
be kept under review. Confining the system to conditions
that are very rare will limit the demand on clinicians’ time, but
conversely it will be less likely to provide useful information.
Feedback both to and from clinicians is vital, as their
perception of the usefulness of the scheme will influence its
functioning.
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and the other 11 cases were household or family contacts of
people who had been at the centre. The majority (60%) of the
50 primary cases were children under 5 years of age. Most
cases reported that their illness began in the middle 2 weeks
of March. The centre’s records showed that there had been
faccal accidents in the learners’ pool on 11 and 16 March. An
investigation by Crown Public Health found that the centre
was generally well run. The learners’ pool and main pool had
separate water recirculation and diatomaceous earth
filtration systems. Water disinfection at the centre included
chiorine dioxide and ozone treatment, both of which can be
effective against Cryptosporidium. The pools were closed and
cleaned. No further cases associated with the centre we
detected. (Reported by Dianne Morrison, Health Protection
Officer, Cx()\'\rn Public Health.)
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