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ublic health surveillance is the continuous,
Psystematic collection, analysis and interpretation

of health-related data needed for the planning,
implementation and evaluation of public health practice.®
It can serve as an early warning system for impending
public health emergencies; document the impact of an
intervention, or track progress towards specified goals;
and monitor and clarify the epidemiology of health
problems, to allow priorities to be set and to inform
public health policy and strategies.

In New Zealand, information gathered by the human
disease surveillance system has been used to inform
its well-documented, science-based Food Safety Risk
Management Framework and response to an increasing
national public health problem-campylobacteriosis.
This paper discusses the use of surveillance data in
initial prioritization, goal setting, source attribution and
monitoring and review for Campylobacter infection in
New Zealand.

Disease notifications provide the basis for
surveillance and hence disease control in New Zealand.
Health professionals and laboratories are required
to inform their local Medical Officer of Health of any
notifiable disease that they suspect or diagnose.
These data are collated nationally, with the Ministry of
Health being the responsible agency for human disease
investigation and the Ministry of Agriculture and Forestry
(MAF), formerly New Zealand Food Safety Authority
(NZFSA), for food safety. Campylobacteriosis was
made a notifiable disease in New Zealand in 1980.

The New Zealand Food Safety Risk Management
Framework ensures that all aspects of internationally
recognized risk analysis practice, i.e. risk assessment,
risk management, risk communication and the
regulatory components of monitoring and review, are
brought together in a logical manner to maximize the
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benefits available from a risk-based approach to food
safety.?2 National human health surveillance activities
are an important contributor to these MAF activities.
To determine the effectiveness of food safety regulatory
activities in consumer protection terms, food-chain
monitoring and human health surveillance data are
combined where possible. This may be carried out
ahead of the implementation of risk management
activities so as to establish baseline levels, or may follow
their implementation. When setting outcomes related
to consumer health, MAF wishes to be able, with a
reasonable degree of certainty, to show that a change
(or lack of) in disease incidence can be attributed to the
organization’s actions.

The successful control of foodborne disease
requires knowledge about the most important sources
or reservoirs as well as their principal routes. To identify
and prioritize food safety interventions it is important
to identify not only the fraction of incidence of human
illness attributable to particular foods but also what
is attributable to other sources such as environmental
exposure, direct animal contact and human-to-
human exchange.® Attribution of human foodborne
diseases to source can be achieved using different
methods but all depend on robust disease surveillance
data. The ultimate goal is to partition the burden of
disease caused by a pathogen to specific food
commodities.

New Zealand has high population disease rates
of several potentially foodborne diseases, especially
campylobacteriosis.* The incidence rose steadily from
the mid-1980s to a peak in 2006 with 15 873 cases
notified (384 cases per 100 000 population), the highest
reported rate internationally for this disease.®> Sporadic
and outbreak surveillance data, epidemiological studies,
expert elicitation and microbiological (genotypic) source
attribution approaches have been used to estimate

WPSAR Vol 3, No 2, 2012 | doi: 10.5365/wpsar.2012.3.2.001



Managing foodborne Campylobacter in New Zealand

the contribution of food and environmental sources
to the incidence of campylobacteriosis.6® All have
demonstrated that >50% of sporadic cases were
attributable to poultry. Risk ranking, where different
pathogens are graded against each other, has also shown
that Camplyocbacter accounts for the greatest proportion
of the overall burden of disease in New Zealand.® These
findings gave direction to the implementation of the
MAF Campylobacter Strategies.

From 2007, the then NZFSA and the poultry
industry introduced a range of regulatory and voluntary
measures aimed at reducing levels of Campylobacter on
fresh chicken meat. From April 2007, poultry processors
were required to report Campylobacter contamination
levels at the end of primary processing to the MAF-
managed National Microbiological Database (NMD); in
April 2008, mandatory Campylobacter performance
targets based on enumerated levels commenced; not
more than six samples from 45 collected will have
>6000 colony forming units per carcass.'? If processing
plants exceed the six-sample limit, progressively greater
sanctions are applied that can ultimately result in plant
closure. Following the introduction of these controls, there
were 9000 fewer notified cases of campylobacteriosis
with 500 fewer hospitalizations in 2008 compared to
2006.4

One of the public health goals set by MAF for the
five-year period 2008-2012 was a 50% reduction in
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the domestically acquired foodborne component of
campylobacteriosis. To deliver this challenging target,
a thermotolerant Campylobacer control strategy was
developed. To scrutinize success of the strategy and
progress against the public health goals, a monitoring
system using surveillance data was developed.* The
statistics used are the annual (calendar year) number
(per 100 000 mid-year population estimate) of notified
cases with the baseline year being the average of
2004-2007. The measurements are adjusted for the
proportion of cases reported as having travelled overseas
during likely incubation period and for the proportion of
disease estimated to be due to foodborne transmission
based on expert elicitation. In 2010, the rate of
foodborne camplylobacteriosis had decreased to 90.6
per 100 000 (most likely estimates 58.5-109.7)*
(Figure 1).

When using human surveillance data, uncertainties
arise due to underreporting of the true incidence of
disease. Notified cases of illness and reported outbreaks
represent a subset of all cases and outbreaks that occur.
By using these data as indicators, it is assumed that they
are representative of all the cases and outbreaks that
occur in New Zealand. However, many cases do not visit
a general medical practitioner or otherwise come to the
attention of the medical system. It has been estimated
that for every one notified case of gastrointestinal
disease of infectious etilogy, there are 222 (5" and 95"
percentiles 199-247) occuring in the community.!?

Figure 1. Annual trend in estimated foodborne campylobacteriosis against five-year (2008-2012) goal,
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Note: The blue arrowed line represents the trend line from the baseline year (average of 2004-2007) to the five-year target (blue dot).
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In recent United States of America and United Kingdom
studies the under-ascertainment for campylobacteriosis
is estimated to be by factors of 30.3 and 9.5.1213 |n
addition, the estimates of the proportion of a disease
that is foodborne have variable, wide confidence limits.?
These issues are not surprising as human disease
surveillance systems are, in the main, control rather than
strategy focused.

MAF has been fortunate to be able to integrate
disease surveillance data with the poultry primary
processing microbiological findings recorded in NMD. An
association has been demonstrated between the decrease
in Campylobacter carcass counts and the decline in
human campylobacteriosis. This allowed the validation
by statistical risk modelling of its Campylobacter-
reduction initiatives. It is rare to be able to substantiate
such approaches in the real food safety world.

Surveillance of diseases that could be acquired
from food has a pivotal role in informing all parts of
MAF activities, from the development of its strategic
priorities through to measurement of its agreed outputs
and outcomes. The campylobacteriosis decline has
been maintained, with there now being an estimated
70 000 fewer cases each year overall in the
community.*!! There is good evidence that the
Campylobacter  Strategy has been responsible
for a reduction in the annual number of cases of
campylobacteriosis between 2006 and 2009 of some
53%, with a saving of the order of US$ 40 million
annually.

New Zealand is on course to meet its five-year
campylobacteriosis reduction goal. However, the notified
disease rate remains unacceptably high. Further work,
such as a re-evaluation of the present Campylobacter
poultry performance target, is ongoing, but initiatives
to reduce the burden from non-foodborne sources are
required also.
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