voedsel en waren autoriteit

. Zoonoses and Zoonotic Agents in
Humans, Food, Animals and Feed in
the Netherlands 2003-2006

Voedsel en Waren Autoriteit RIVM

Prinses Beatrixlaan 2 Rijksinstituut

Postbus 19506 voor Volksgezondheid en Milieu
2500 CM Den Haag Postbus 1

Telefoon: (070) 448 48 48 3720 BA Bilthoven

Fax: (070) 448 47 47 Telefoon: (030) 274 91 11

VWA Servicelijn: 0800-0488 Fax:(030) 274 29 71

www.vwa.nl www.rivm.nl




Zoonoses and Zoonotic Agents in
Humans, Food, Animals and Feed in
the Netherlands 2003-2006



Zoonoses and Zoonotic Agents in
Humans, Food, Animals and Feed in
the Netherlands 2003-2006

Editors:

S. Valkenburgh, R. van Oosterom, O. Stenvers, M. Aalten,
M. Braks, B. Schimmer, A. van de Giessen, W. van Pelt,
M. Langelaar

Centrum Infectieziektebestrijding
RIVM, Postbus 1, 3720 BA Bilthoven, telefoon: 030 - 274 91 11; fax: 030 - 274 29 71



Collaborating institutes:

Rijksinstituut voor Volksgezondheid en Milieu
Postbus 1

3720 BA Bilthoven

Voedsel en Waren Autoriteit
Postbus 19506
2500 CM Den Haag

Auteursrecht voorbehouden
© 2007, Rijksinstituut voor Volksgezondheid en Milieu, Bilthoven

Aan de totstandkoming van deze uitgave is de uiterste zorg besteed. Voor informatie die noch-
tans onvolledig of onjuist is opgenomen, aanvaarden redactie, auteurs en uitgever geen aanspra-
kelijkheid. Voor eventuele verbeteringen van de opgenomen gegevens houden zij zich gaarne
aanbevolen. Alle rechten voorbehouden. Niets uit deze uitgave mag worden verveelvoudigd,
opgeslagen in een geautomatiseerd gegevensbestand of openbaar gemaakt in enige vorm of
op enige wijze, hetzij elektronisch, mechanisch, door fotokopieén, opnamen of enige andere
manier, zonder voorafgaande schriftelijke toestemming van het RIVM en de uitgever. Voorzover
het maken van kopieén uit deze uitgave is toegestaan op grond van artikel 16b Au-teurswet 1912
juncto het Besluit van 20 juni 1974, Stb. 351, zoals gewijzigd bij het Besluit van 23 augustus 1985,
Stb. 471, en artikel 17 Auteurswet 1912, dient men de daarvoor wettelijk verschuldigde vergoed-
ingen te voldoen aan de Stichting Reprorecht, Postbus 882, 1180 AW Amstelveen. Voor het over-
nemen van gedeelten uit deze uitgave in bloemlezingen, readers en andere compilatiewerken

(artikel 16 Auteurswet 1912) dient men zich tot de uitgever te wenden.

RIVM-rapportnummer: 330152001
ISBN-13: 978-90-6960-184-7



PREFACE

PREFACE

It has been since 2002 that the last extended report on the occurrence of zoonoses
in the Netherlands has been published. In many aspects this period has been a very
turbulent one. In 2003 the world was shook by the advent of SARS, monkey pox made
its way from West African forests into the suburbs of the USA and from 2004 on world-
wide fears of pandemic flu due to H5N1 hit the global newspaper headlines. The
Netherlands had its fair share of zoonotic misery as well. In 2003 the H7N7 avian flu
virus struck and proved to be able to infect hundreds with the greatest ease and sadly
claimed one fatal victim. Seemingly out of the blue, methicillin-resistant Staphylococ-
cus aureus (MRSA) suddenly popped up in the livestock industry and put a heavy strain
on the very strict Dutch MRSA policy. These cases clearly show that there is no room for
complacency and calls for vigilance and preparedness. If there is one thing to expect
it is the unexpected. On the bright side, these wake-up calls did have their positive
impact. The fact that successful zoonoses control can only be achieved by close col-
laboration of all involved disciplines is now widely accepted.

Nationally, the Centre for Infectious Disease Control (CIb) officially commenced and
the formation of the Food and Consumer Product Safety Authority (VWA) was finally
completed. Both organisations underscore the need for effective zoonosis control and
intend to collaborate closely to achieve this. Consequently, this report has been com-
piled under the auspices of CIb and VWA with substantial contributions by major play-
ers in the field of zoonoses.

This report is based on data that is reported annually to the European Commission, in
accordance with the Directive 2003/99/EC on the monitoring of zoonoses and zoonotic
agents. They are supplemented with data from Dutch surveillance, monitoring and
control programmes and relevant research projects concerning zoonoses and zoonotic
agents by the different institutions that have contributed to the preparation of this
report. The report also includes information on recent research on the antibiotic resist-
ance of micro-organisms derived from human and animal material. Specific documen-
tation and reports regarding the described programmes and research projects are
available from the authors mentioned in the editorial list. The extended dataset on
antimicrobial resistance and trends in the Netherlands has been published recently as
a report: Maran 2003, 2004 and 2005.

drs. André Kleinmeulman Prof. dr. Roel Coutinho
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INTRODUCTION 1

1 INTRODUCTION

1.1 Authorities

Zoonoses are diseases that are transmittable between vertebrate animals and humans.
Both the Ministry of Public Health, Welfare and Sport (VWS) and the Ministry of Agri-
culture, Nature and Food Quality (LNV) in the Netherlands are responsible for the mon-
itoring and the control of zoonotic diseases in the food production chain. The Dutch
Food and Consumer Product Safety Authority (VWA) of the Ministry of LNV is respon-
sible for inspection and supervision of the food production chain, including food, feed
and animals. The VWA has a public health responsibility with regard to food-borne
infections and zoonoses and is involved in meat inspections and in the registration and
control of diseases, including zoonoses, in animals. Other institutions are also involved
in the protection of animal health. By the request of the Ministry of LNV, the Animal
Health Service (GD) is responsible for sampling in some animal disease surveillance
programmes. In addition, the Product Boards for Livestock, Meat and Eggs (PVE) con-
duct the Salmonella and Campylobacter monitoring and control programme prescribed
by European legislation under the responsibility of the Ministry of LNV.

The National Institute for Public Health and the Environment (RIVM) conducts
research into public health and environmental issues in the Netherlands. RIVM con-
ducts research commissioned by the ministries of Health, Welfare and Sport (VWS),
Housing, Spatial Planning and the Environment (VROM) and Policymakers use RIVM
research findings to develop, implement and enforce policy. RIVM not only conducts
research itself, but gathers data from all over the world, which it then interprets and
applies. To increase collaboration between local and national experts and policy offic-
ers that work in the area of communicable diseases, a new Centre for Infectious Disease
Control (CIb) was established in 2005. The CIb is part of the RIVM and has the following
tasks: strengthening infectious disease control; communication on behalf of the gov-
ernment, with both professionals (national and international) and the general public;
support professionals; and the coordination of outbreak management. The CIb has
expertise in the fields of epidemiology, microbiology as well as public health interven-
tions. It assembles and disseminates national and international data and provides early
warnings in case of a threat to public health. In addition, the CIb advises the Minister
of Health and can instruct professionals and municipalities. Finally, the CIb promotes
the quality of preparedness for, and in response to, infectious diseases in both normal
and crisis situations.

In the Netherlands, notifiable human zoonotic diseases must be reported to the Munic
ipal Health Services (GGD), whereas the registration of these diseases is the responsibil-
ity of the Inspectorate for Health Care (IGZ) of the Ministry of VWS. When a zoonotic
disease is reported, the local GGD is responsible for the control of the disease. If more
than one GGD is involved, the National Co-ordinating centre for Infectious Diseases
(LCI) is responsible for the co-ordination of the control activities. IGZ can, often in
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close collaboration with VWA, initiate monitoring and surveillance programmes for
zoonotic agents and zoonotic diseases in humans. In the Netherlands, various labo-
ratories are involved in the investigation of zoonoses in determining the presence of
zoonotic agents in humans, food, animals and feed. VWA has several laboratories in
which investigations are conducted on food and feed samples and animal waste prod-
ucts. Materials of human origin are examined for pathogens by the regional public
health laboratories.

On behalf of VWA and IGZ, the RIVM conducts several monitoring and surveillance
programmes regarding zoonoses and zoonotic agents (bacteria, viruses and parasites)
in humans and animals or animal material. RIVM also houses the National and Com-
munity Reference Laboratory for Salmonella. Relevant research is also conducted at the
Central Institute for Animal Disease Control (CIDC). The investigation of animals for
the presence of rabies is a major activity of that institute. In collaboration with RIVM,
this institute is also involved in a study on the risk factors concerning the development
of campylobacteriosis in humans. The department of virology of the Erasmus Medi-
cal Centre (EMC) in Rotterdam plays an important role in studies on viral zoonoses,
such as influenza. The National Influenza Centre, consisting of both EMC and RIVM,
co-ordinates investigations on influenza in the Netherlands. Zoonotic agents can be
transmitted from animals to humans in various ways. Foodstuffs of animal origin are
the most important source of zoonoses. Salmonella and Campylobacter are the primary
bacterial agents of food-borne zoonose. This report on zoonoses and zoonotic agents
includes recent findings on antibiotic resistance from both humans and farm animals.
An important development of that research is the detection of potential public health
risks related to the use of antibiotics in animal husbandry.

Abbreviations of institutes and organisations involved:

AID General Inspectorate PDV Product Board Animal Feed
ASG Animal Science Group PVE Product Boards for Livestock, Meat
CBS Central Statistical Office and Eggs
CIDC Central Institute for Animal Disease RIVM National Institute for Public Health and
Control the Environment
EMC Erasmus Medical Centre uu University of Utrecht
GD Animal Health Service VMDC Veterinary Microbiological Diagnostic
GGD Municipal Health Service Centre
1GZ Inspectorate for Health Care VWA Food and Consumer Product Safety
LCI National Coordination Structure for Authority
Infectious Disease Control VWS Ministry of Public health, Welfare and
LNV Ministry of Agriculture, Nature and Food Sport
Quality WURC Wageningen University and Research
NRL National Reference Laboratory Centre

10
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Organization Charts of Food and Consumer Product Safety Authority of the Netherlands (a)
And the National Institute for Public Health and Environment (b).

a.
Food and Consumer Product Safety Authority of the Netherlands (VWA)

Directorate Directorate Directorate of Office for Risk
Implementation, Inspection Strategy Operations Assessment
Enforcement and and Communication

Surveillance

— Region North

— Region East

—— Region South

—— Region South West

— Region North West

National Institute for Public Health and the Environment (RIVM)

Centre for Infectious Public Health Nutrition, Environment
[ Disease Control and Health Medicines and and Safety
Netherlands (Clb) Division Consumer Safety Division

— Laboratory for Infectious Diseases and Perinatal Screening (LIS)

—— Laboratory for Zoonoses and Environmental Microbiology (LZO)

—— Epidemiology and Surveillance Unit (EPI)

— Policy, Management and Advice Unit (BBA)

— Preparedness and Response Unit (LCI)

Notifiable diseases

Zoonosis 1ZW GWWD
Anthrax X X
Avian influenza = X

Botulism
Brucellosis X
TSE’s/(v)C]D X
Glanders - X
X
X

Moo X

Campylobacteriosis

Echinococcosis =
EHEC/STEC X -
Leptospirosis X X
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Zoonosis IZW GWWD

Listeriosis

Monkey pox
Psittacosis
Q-fever

Mo X

Rabies
Salmonellosis
SIV
Toxoplasmosis

Trichinellosis

><oX

Tuberculosis
Tularemia

Viral haemorrhagic fever

il

Yellow Fever
Yersiniosis -

RKooX X X X ) ) X

IZW: Infectious Diseases Act (human)
GWWD: Animal Health and Welfare Act

1.2 Population data
Humans

Dutch population at 1 January 2006 (source: CBS)

Age distribution in years Total

0-19 33,975,626
20-39 4,389,840
40-64 5,638,285
65-79 1,743,443
80 and older 587,016
Total 16,334,210

Sex distribution Total

Male 8,077,407
Female 8,256,803

Dutch population over the last six years (source: CBS)

Year 2006 2005 2004

2003

2002

2001

Male 8,077,407 8,065,979 8,045,914
Female 8,256,803 8,239,547 8,212,118

8,015,471
8,177,101

7,971,967
8,133,318

7,909,855
8,077,220

Total 16,334,210 16,305,526 16,258,032

16,192,572

16,105,285

15,987,075

Growth +/- + 28,684 + 47,494 + 65,460

+ 87,287

+ 118,210

+ 123,125

12
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Food/animals

Number of holding, related to animal species, and the number of animals per species as

registered in 2006 (source: VIWA)

Animal species

Number of holdings

Number of animals

Bovine animals 51,716 3,673,000
Dairy cows and heifers 27,089 2,546,428
Calves (< 1 year) 3,292 8,437,125

Sheep total 29,135 1,384,360
Milk ewes 651,485

Goats total 10,285 326,162

Pigs total 14,117 -
Fattening pigs 7,963 =

Chickens 2,662 91,782,254
Laying hens 1,612 41,641,960
Broilers 674 41,913,979

Turkeys 79 1,139,840

Ducks 95 1,043,349

Horses/ponies 16,945 128,473

Number of holdings, related to animal species, over the last eight years.

Animal species 2006 2005 2004 2003

Bovine animals 51,716 57,361 38,358 39,191
including

Dairy cows 27,089 23,527 24,332 25,004

Veal calves 3,292 3,329 - 3,253

Pigs 14,117 6,083 10,038 10,730
including

Fattening pigs 7,963 - 8,925 9,959

Breeding pigs - - 4,273 4,553

Sheep 29,135 28,997 14,396 14,731

Goats 10,282 10,104 4,532 4,709

Horses and Ponies 16,945 17,691 - 17,820

Poultry 2,662 2,697 2,769 2,446

including
Broilers 674 740 771 777
Layers 1,612 1,245 1,540 1,223
Ducks and Turkeys 174 127 - 245

13
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Number of animals (x 1000) over the last eight years (source: CBS)
Animal species 2006 2005 2004 2003
Bovine animals 3,673 3,798 - 3,759
including
Dairy cows
Veal calves 2,546 1,433 1,478
523 533 732
Pigs 11,311 - 11,169
Sheep 1,384 1,362 - 1,185
Goats 326 292 = 274
Horses and Ponies 128 133 = 126
Poultry 91,782 91,850 - 79,235
including
Broilers 41,913 42,679 - 42,289
Layers 41,641 29,932 - 30,498
Ducks and Turkeys 2,183,189 1,622 - 1,997

Number of slaughtered animals (x 1000), examined by the meat-inspection. (source: VWA)

Animal species 2006 2005 2004 2003
Bovine animals 1,824 1,969 1,960 1,851
(incl. veal calves)
Pigs 13,846 14,376 14,340 13,893
Horses an Ponies 2 2 2
Sheep 240 633 620 450
Goat = = 20 22
Ducks and Turkeys - - 8,336 6,756"*
Poultry 740,041 741,007 409,295 368,748
including
Broilers 397,046 359,100**
Hens 12,149 9,649**

** Due to the outbreak of Avian Influenza in 2003 the number of slaughtered poultry including

ducks and turkeys was strongly reduced.

14
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2 SURVEILLANCE AND CONTROL OF ZOONOSES IN
HUMANS: GENERAL FEATURES

2.1 Risk analysis based monitoring and control

During the past ten years, significant progress has been made with the development
of a risk-based and science-based framework for the management of food safety
risks. The Codex Alimentarius Commission, and specifically the Codex Committee on
Food Hygiene (CCFH), has played a pivotal role in this development, supported by
the World Health Organization, the Food and Agricultural Organization of the United
Nations, individual countries and experts. CCFH is now discussing a generic document
to describe this risk management framework. In this framework, microbiological risk
assessment (MRA) provides an essential input into the decision making process by link-
ing measures in the food chain to control hazards with the health status of consumers.
The application of MRA can be considered as a next step in the evolution of food safety
management systems. This system is still based upon the application of hygienic prac
tices (Good Manufacturing Practices, Good Hygienic Practices). Upon these, the Hazard
Analysis Critical Control Points (HACCP) approach has been imposed that allows plant
operators to target controls to risk factors that are specific to particular operations.
HACCP has been widely accepted and is generally considered a major advance in food
safety. HACCP does not, however, link the level of hazard control to public health
objectives and consequently, the level of stringency of the food safety system is not
based on objective criteria. This link is gaining more importance because food safety
regulations are increasingly outcome based rather than rigidly describing the technol-
ogy to be applied. This offers industry a greater degree of flexibility but requires from
governments that they are more explicit about the public health targets to be met. Risk
assessment has developed into a powerful tool to provide this link. The broader context
of risk analysis (including also risk management and risk communication) is emerging
as the new paradigm for decision making in food safety, allowing the gathering, evalu-
ation and incorporation of a broad range of information (scientific, social, economic)
into a decision making process that involves all relevant stakeholders.

The CCFH Risk Management Framework provides a systematic process, consisting of a
series of steps to be taken consecutively or iteratively. These include:

- Preliminary microbiological risk management (MRM) activities;

- Identification and selection of MRM options;

- Implementation of MRM options;

- Monitoring and review of MRM options.

The preliminary MRM activities are a key element in this process, and include the
identification of a food safety issue, the establishment of a risk profile, the formulation
of a risk assessment policy and, if necessary, the commissioning of a risk assessment.
Many food safety problems will be handled based on existing legislation or guidelines,
or can be addressed on the basis of the risk profile that provides a concise, systematic
evaluation of all available information. If a risk assessment is deemed necessary, the

15
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risk profile will provide the necessary background to define the statement of purpose
and to guide the commissioning process. Here, “options” is a broad term describing all
possible actions that risk managers may take. They include traditional measures such
as microbiological criteria, inspection or auditing procedures, import certificates etc.
but also new, risk based approaches. A recent FAO/WHO Expert Meeting has provided
further guidance on these approaches. They include the direct application of MRA
results or the formulation of intermediate targets.

Direct application of MRA results can now be considered an established approach that
is increasingly being used at the national and international level. In this approach, the
public health benefits of proposed measures are evaluated by comparing the results
of the baseline risk assessment model with those simulating (several) intervention(s).
The relative risk in these two scenarios is an indication of the public health gains to
be expected. Such information can then be combined with additional information,
e.g. economic evaluations or acceptance by stakeholders, to inform the decision mak-
ing process. Direct application of MRA results may be problematic if there are many
different food operations producing the same kind of food. This may necessitate the
development of a series of MRAs to include the diversity between such operations. In
import situations it may be difficult to obtain the necessary information for a MRA in
the country of origin. Also, the direct application of MRA results offers a limited flex-
ibility to industry. For these reasons, it is considered desirable to define intermediate
targets such as performance objectives (PO) and food safety objectives (FSO). CCFH has
provided definitions of these new concepts but there is currently no consensus on how
these concepts are to be applied in practice. A key problem is that the current defini-
tions are not appropriate for use in combination with probabilistic risk assessment, i.e.
risk assessments that incorporate the variability in the food chain and the uncertainty
about the available information. This is a major drawback that needs to be resolved
before the new concepts of intermediate targets can be applied. Note that PO and FSO
are not criteria that are directly controllable by food industry. They are design criteria
that need to be translated into practical criteria such as performance criteria (PC) and
process criteria (PrC) that can be implemented in practice.

Priority setting of food borne pathogens

Human health is threatened by a wide variety

of pathogens transmitted by food. Effective and
efficient policy-making on control, prevention

and surveillance of these food borne pathogens
must focus on the most relevant ones. Therefore a
need was expressed by Dutch decision makers to
develop methods for priority setting of existing and
emerging food borne and zoonotic pathogens to
provide an objective basis for decisions on future
projects.

The relevance of the pathogens is assessed by
various criteria. The project will focus on disease
burden (in Disability Adjusted Life Years - DALYs)
and cost of illness as key decision variables. As

a first step, estimates were produced in 2005 for

16

(thermophilic) Campylobacter spp., Shiga-toxin
producing Escherichia coli0157 (STEC 0157), Lis-
teria monocytogenes, Salmonella spp., norovirus,
rotavirus, (non-typhoidal) Salmonella spp. and
Toxoplasma gondii. Estimates refer to all cases of
illness, irrespective of transmission route. Later, for
every pathogen the fraction attributable to food and
the most important food products will be indicated.
Among the pathogens that were evaluated,
noroviruses and rotaviruses are the agents that
cause most cases of gastro-enteritis in the general
population. Yet, the disease burden is somewhat
lower than that of Salmonella spp. and less than
half of that of Campylobacter spp. This is related

to the fact that most cases of viral gastroenteritis
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are mild, of relatively short duration, and have a
low case-fatality ratio. Also, in contrast to viral
infections, bacterial gastroenteritis can resultin
more serious sequelae that are long-lasting and/or
chronic, resulting in a considerable disease burden.
For STEC 0157, the disease burden in the popula-
tion is relatively low, but per case it is the highest
of all evaluated pathogens. This is mainly related to
the relatively high mortality of young children. The
disease burden per case of listeriosis and toxoplas-
mosis is even higher because of high case-fatality
ratios. Even though the incidence of toxoplasmosis
in the Dutch population is very uncertain, it has
been shown that on a population basis T. gondii
causes the highest disease burden of the seven
evaluated pathogens.

Using cost of illness as the indicator, the impact

of viral gastroenteritis is somewhat larger than
that of Campylobacter spp.. Salmonella spp. has
the lowest COI of the four pathogens considered.
In all cases, the indirect health care costs (mainly
temporary absence from work) were much higher
than the direct health care costs. For chronic and
long-lasting diseases, such as those associated
with bacterial infections, the direct health care
costs do contribute significantly to the total cost.
Direct non-health care costs were very low for

all four pathogens. These results show that costs
associated with food borne pathogens may have
an impact on very different sectors of the society,
namely the public health sector, ill citizens and
employers. The effects of discounting are limited
because most costs relate to acute effects.

Thus, the relative societal impact of food borne

2.2 Laboratory surveillance

National networks

pathogens differs according to the criteria chosen.
For example, should all cases be considered or only
cases searching medical services; what is the indi-
cator chosen (e.g. incidence of illness, incidence of
fatal cases, COl or DALYs); what is the perspective
taken (for example the society (all costs) or the
public health sector only); is the impact considered
on the total population or on an individual basis?
The project also pays attention to other factors
including expected effectiveness and efficiency

of control measures and public perception. In
October 2005, two groups of respondents (citizens
and experts) were asked to evaluate the risk of four
pathogens (T. gondii, Salmonella spp., norovirus and
the BSE agent) using an Internet-based enquiry. In
general, citizens expressed the opinion that chemi-
cal contaminants were the main food safety prob-
lem, but the difference with pathogens was small.
Experts clearly indicated pathogens to be of most
concern. Almost all respondents were familiar with
BSE and Salmonella spp., approximately half of the
citizens knew of T. gondii (clearly more women than
men) whereas norovirus was known to only one out
of six respondents. The risk of all four pathogens
was considered similar by both groups of respond-
ents, and there were no significant differences
between citizens and experts. There was, however,
strong inter-individual variability in the answers.
Respondents also indicated which dimensions of
risk they found most important. Experts indicated
the three aspects of the classical risk paradigm:
severity of the effect, probability and number af-
fected. For citizens, the number affected was less
important than the level of personal control.

A sentinel-based surveillance programme on bacterial pathogens called Laboratory
Surveillance Infectious diseases (LSI) has been operative since 1989. Sixteen regional
public health laboratories (PHLSs) participate in this programme. All primary isolates of
Salmonella of patients are sent to the National Reference Laboratory (NRL) at the RIVM
for serotyping and phagetyping. A representative selection is tested for antibiotic sus-
ceptibility by CIDC. The coverage of the Salmonella surveillance is estimated to be 64%.
Basic information from the patient is collected, such as age, gender, residence, country
of infection and the possible source of infection. From 1995 onwards, on a weekly basis,
the same laboratories also report the total number of detected Campylobacter spp. and
the total number of stool samples examined. The coverage of the Campylobacter sur-
veillance is estimated at 52%. From 2002 onwards, basic information from the patient is
collected and species and antibiotic resistance of the pathogen is determined.

17
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In 1996, Escherichia coli serotype 0157 (sorbitol-negative isolates that agglutinate
with E. coli 0157 antiserum) that may produce shiga toxin, was added to the LSI pro-
gramme. Primary isolates of E. coli 0157 are now sent to the NRL for confirmation and
further typing. Besides O and H typing, isolates are typed for the presence of shiga
toxin genes (stx1 and stx2), the E. coli attaching and effacing gene (eae gene), and the
enterohemolysin gene. They are also characterised by pulsed-field gel electrophoresis.
From April of 1999, all Dutch medical microbiological laboratories have contributed to
the surveillance of shiga toxin producing E. coli (STEC). In this enhanced STEC-surveil-
lance programme, the municipal health services interview all diagnosed cases in order
to obtain detailed information on risk factors and clinical aspects, using a standardized
questionnaire. In 2005 and 2006 RIVM, in collaboration with eight medical microbio-
logical laboratories, assessed the relative importance of non-0157 serogroups STEC in
the Netherlands using a real-time PCR specifically developed for this purpose.

The surveillance of Listeria spp. is part of the LSI programme since 1989. It includes
isolates sent to the RIVM for typing by the Netherlands Reference Laboratory for Bacte-
rial Meningitis (NRLBM) and it is considered to have coverage of almost 100% for the
severe cases of listeriosis. In 2005, the existing surveillance was enhanced. Since then,
all laboratories are requested to report positive cases to the public health services and
submit Listeria isolates of patients with meningitis or septicaemia to the NRLBM. The
NRLBM sends these strains to the RIVM for serotyping and PFGE. Isolates of cases with
other clinical manifestations of listeriosis are sent directly to the RIVM for typing. The
public health services collect clinical and risk factor information of patients, using a
standardised questionnaire.

International networks

The results of the Dutch human laboratory surveillance for Salmonella, Campylobacter
and STEC are reported on a monthly basis to the EU-network ENTERNET. Outbreaks of
these pathogens that are of international importance are communicated within this
network and may lead to collaboration with respect to (molecular) typing, trace back
of food products and epidemiological analysis. On behalf of the WHO surveillance
programme for the control of food borne infections and intoxications in Europe data
on food borne infections are reported to WHO on a yearly basis. RIVM, for example, is
involved in a number of international projects, including EVENT (Enteric Virus Emer-
gence New Tools), DIVINE (Prevention of emerging (food-borne) enteric viral infec
tions), ENIVD (European Network of imported Viral Disease) Echinorisk (risk assess-
ment echinococcosis), Trichiporse (trichinella in pork and horse), COST 920 (foodborne
zoonoses) and most work packages of the Med-Vet-Net network (medical-veterinary
Network of excellence).

Epidemiological studies (NIVEL, SENSOR, CASA and CASAVE)

Gastrointestinal diseases, including zoonotic diseases caused by Salmonella, Campylo-
bacter and STEC, have been he focus of several Dutch based epidemiological studies.
These studies were performed on different levels of the surveillance pyramid (Figure
2.2.1.). They estimated the number of symptomatic cases in the general population,
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Figure 2.2.1. The Surveillance Pyramid

those presented to a physician, and how these numbers relate to real and reported
numbers derived from laboratory testing. The NIVEL study (1996-1999) focused on
general practices, and the SENSOR-study (1999) focused on the general population.
Both studies revealed the relative importance of a large panel of pathogens (bacteria
[and toxins], viruses and parasites). The studies also revealed the existence of a diag-
nostic deficit concerning the amount of acute gastroenteric disease occurring in the
general population and the proportion that visited a doctor because of the disease.
With respect to Campylobacter and Salmonella, a large-scale laboratory driven case-
control study was performed from April-2002 to May-2003 (CASA-study). The study was
designed to establish the risk factors involved in acute gastroenteritic disease caused
by these pathogens (see 4.3 and 4.19). Over ten thousand frequency matched controls
(10,250) were approached, as well as 3169 patients with a laboratory confirmed Campy-
lobacter and 1171 with a Salmonella infection. In a selection of cases and controls,
a follow-up study has been performed (CASAVE-study: 2005-2006) into the chronic
sequelae of the infections and into host factors characterised by DNA polymorphisms
detected in collected mouth swabs. To reconstruct the whole pyramid (hospital uptake,
chronic sequelae, and mortality), it was necessary to take into account additional avail-
able national data. The understanding of the Dutch surveillance pyramid allowed for
the multipliers between the different layers of the pyramid to be assessed, and enabled
the estimation of the true burden of disease and the cost of illness involved. These are
mentioned in the introductions of the sections on Salmonella (4.19) and Campylobacter
(4.3). In collaboration with other EU countries, studies are in progress that compare
estimates of infection between countries based on serology and these studies extend
the surveillance pyramid by yet another layer, a bottom one that assesses human expo-
sure for the most important sources.

2.3 Early warning and outbreak response
Threats to public health caused by infectious diseases usually appear unexpected, but

can have major consequences in a very short period of time. Recognition of these
threats is essential. In the Netherlands, the “early warning committee” (EWC) has been
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operating since 1999 under the authority of the Health Inspectorate. Its main task is to
assess information from various sources, foreign as well as domestic, in order to timely
recognise threats to public health caused by infectious diseases. If necessary, the EWC
can initiate any further outbreak investigations, and can take measures to control any
occuring outbreak. The weekly meeting of the early warning committee takes place at
the National Institute of Public Health and the Environment (RIVM). Participants are
microbiologists and epidemiologists from various departments of the RIVM, including
the National Coordination Centre for Outbreak Management (LCI), as well as represent-
atives from the Food Safety Authority (VWA). Prior to the meeting, each participant
selects information items from various sources which, in his opinion, are important to
discuss at the meeting (“signals”). There can be several reasons for selecting a signal.
These are outlined in a protocol, and are based on experience. A sudden change in
the incidence or prevalence of an infectious disease, the appearance of an infectious
disease among certain groups of people or in certain places, or the emergence of a
totally new or unknown disease are some of the reasons mentioned. During the meet-
ing, the various signals are discussed and interpreted by the participants in order to
estimate the threat to public health in the Netherlands. On the same day, the RIVM
sends a report of the meeting to about 500 people engaged in the control of infectious
diseases in the Netherlands: physicians and nurses of the municipal health services,
microbiologists, specialists in infectious diseases, infection control practitioners, the
Ministry of Health and the Inspectorate of Health. The report is formulated in such a
way that signals are not deducible to persons, institutions or locations. Evaluation in
2004 showed that the early warning committee recognised nearly all threats posed
by infectious diseases and outbreaks of infectious diseases and which were of national
importance, and/ or published in various sources of literature.

2.4 Zoonoses and occupational health and
safety regulations

In certain working situations employees may be subjected to various forms of contact
with zoonotic agents. The actual risk of transmission is dependent on several vari-
ables such as frequency, intensity and the nature of contact between employee and
the animals or vector organism involved. From the juridical point of view, the relation
between employer and employee is a special one. That is the employer is obliged to
take all necessary measures to protect the employee’s health and is fully liable to com-
pensate for any health damage in the case of negligence. Risks need to be combated at
the source as much as possible. The employer’s obligations are prescribed in the Dutch
Occupational Health and Safety (OHS) Act (Arbeidsomstandighedenwet). Enforcement
of the OHS Act is a matter of the labour inspectorate (Arbeidsinspectie), which resides
under the Ministry of Social Affairs and Employment.

Occupational Health and Safety Legislation

Dutch OHS legislation is derived from European legislation for the most part. Rules con-
cerning biological agents are prescribed in the OHS legislation as well as in the Envi-
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ronmental Protection act (Wet Milieubeheer). The OHS Act, the OHS Order (Arbobes-
luit) and the Environmental Protection Act are equally important in regard to working
conditions. The European Directive 2000/54/EC forms the legal basis for the risk group
classification of bacteria, viruses, moulds and parasites. The Directive governs the pro-
tection of workers from risks related to the exposure to biological agents. In the Neth-
erlands, the directive has been implemented in the OHS legislation. Dutch OHS legisla-
tion has a stratified structure. The framework consists of the OHS Act, the OHS Order
as well as the OHS Policy Regulation (Arboregeling), all of which comprise binding
requirements. Furthermore, OHS Policy Rules (Arbo beleidsregels), OHS information
leaflets (Arbo informatiebladen) and OHS standards (Arbo normen) set non-binding
requirements. The OHS Act deals with general obligations of employers and employees,
whereas the OHS Order describes more specific technical and organizational measures
that have to be complied with when working with dangerous substances or biological
agents. Section 9 of the Order specifically addresses biological agents. Parts of the OHS
Act and the OHS Order form the juridical basis to elaborate on certain OHS topics by
Ministerial Order. Finally, specific rules regarding the combat of risks related to the
exposure to biological agents may be formulated in the OHS Policy Rules.

Compulsory risk assessment is of great importance to the framework of OHS legisla-
tion. This implies that all possible risks need to be mapped, weighed and reduced to
acceptable levels by means of a scheme of approach. If there is a reasonable chance
that an employee may be exposed to biological agents, the nature, extent and duration
of the exposure have to be assessed within the frame work of risk inventory and evalu-
ation (RI&E) in order to determine the specific risk posed to the employee.

Division of risk groups

Micro-organisms are divided into risk groups on the basis of the following criteria:
- Ability to cause human disease

- Risk of spreading to the community

- Availability of effective prophylaxis or treatment

Table 2.4.1. Division of risk groups

Risk Group Pathogenicity Risk of spread to community Prophylaxis/Treatment
1 Negligible n.a. n.a.

2 Moderate Unlikely Available

3 High Possible Available

4 High Highly Possible Unavailable

This division mainly relates to infectious risks due to occupational exposure. Corre-
sponding physical containment levels have been defined for biological agents belong-
ing to group 2, 3 or 4. Examples for agents belonging to group 2 are Campylobacter
spp., MRSA and the Measles virus. Bacillus anthracis, Mycobacterium bovis and the Mon-
keypox virus represent group 3 organisms. Group 4 organisms are exclusively found
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among viruses, the Ebola-, Marburg and Lassaviruses being prominent examples for
this group. OHS legislation distinguishes between situations where micro organisms
may be used intentionally (e.g. biotechnology, diagnostics, research) and where micro
organisms may be present inadvertently (e.g. in patients or clinical specimens). Fur-
thermore, OHS legislation distinguishes between industrial processes and laboratories,
especially with regard to management measures.

Vaccination

If there is any possibility that an employee may contract an infectious disease during
his work the employer is obliged to offer vaccination free of charge. This may, however,
never be mandatory, while at the same time the employer can demand that only vac
cinated employees may commence certain activities. An employee’s refusal of vaccina-
tion is no valid reason for dismissal; suitable work has to be offered in stead. Nonethe-
less, upon appointment of new personnel compliance with vaccination schemes may
be stipulated as a condition.

High-Risk Groups

High-risk groups comprise employees who have an increased risk of contracting a zoo-
nosis. Transmission may either occur through

- direct contact with living animals (e.g. touch, bite, scratch)

— contact with contaminated animal products

- vectors (e.g. ticks, flies)

- contact with animal waste

Three groups of employees explicitly mentioned in the Arbowet are especially vulner-
able when working with infectious micro-organisms, they are

- youths

- Ppregnant women

— elderly persons

Persons with congenital or acquired immunodeficiency are equally at risk. Younger
persons (under the age of 18) are not allowed to work with class 3 or 4 agents. The
special vulnerability of pregnant women results from the damage that several infec
tions can cause in the unborn child. Thus, the OHS order prescribes that pregnant
women should not work with Toxoplasma or rubella virus unless their immunity has
been proven.

Zoonoses

Although the OHS act does not specifically address zoonoses, it is quite clear that the
entire framework of OHS legislation is applicable to this issue as well. The provisions
of the general OHS legislation, and the OHS Order in particular, cover all work-related
possibilities of contracting a zoonosis. Extensive obligations with regard to risk map-
ping (RI&E), health monitoring and taking all conceivable preventive measures are
listed. The labour inspectorate supervises compliance with these obligations. Company
medical doctors and/or OHS services must report work-related zoonoses to the Dutch
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Centre for Occupational Diseases (Nederlands Centrum voor Beroepsziekten). Gener-
ally, occupational diseases are underreported to a large extent and this is all the more
true for work related zoonoses. The reporting system has been active for 5 years.

Table 2.4.2. Number of work-related zoonoses 2002 — 2006 (1 6 months)

Z0oonosis Number of reports

Lyme disease 41
Malaria 27
Cutaneous leishmaniasis

—
N

Dengue

Psittacosis

Fungal skin infections (e.g. trichophytosis)
Weil’s disease

Myasis, larva migrans (incl 1 case of tumbu fly larvae)
Streptococcus suis infection

Avian flu related conjunctivitis

Pruritic rash due to rodent mites
Rickettsia conorii infection

Toxoplasmosis

Amoebiasis (incl Entamoeba histolytica)
Non human primate bite incident
Bilharziosis

Erysipelas

Histoplasmosis

Mycobacterium marinum

SARS

Phlegmona of the hand
Campylobacteriosis

G SN S O RS G RO N Y NN NGV BN |

Other, non-specified zoonoses

Table 2.4.3. Number of reported zoonoses per year

Year Number of reports
2002 21
2003 28
2004 35
2005 40
2006 (1% 6 months) 8
Total 132
Developments

The number of reports of zoonotic occupational diseases is low. However, it is a rea-
sonable assumption to ascribe this to professional inattention rather than implying a
truly low incidence. In order to improve the situation and heighten awareness among
professionals, several initiatives have started recently. The Ministries of Social Affairs
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and Public Health have agreed to work together more closely on the matter, protocols
specifically addressing zoonotic occupational diseases are formulated, a knowledge
information system for OHS professionals (Kennisinformatiesysteem Infectieziekten,
KIZA) has been aired and an OHS medical officer as well as an OHS hygienist have been
appointed at the National Coordinating Body for Infectious Diseases (LCI).
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3 MONITORING AND CONTROL OF ZOONOTIC
AGENTS IN FEED, ANIMALS AND FOOD PRODUCTS:
GENERAL FEATURES

3.1 Monitoring programme for Salmonella in feed

Within the framework of the EU Directive 2003/99/EG, samples of feed ingredients and
compound feed have been taken regularly for several years in the Netherlands. In line
with the directive, the feed sector has implemented a national monitoring programme
for Salmonella in compound feed and feed ingredients. This programme is disclosed in
the ‘Regulation PDV Zoonoses and zoonotic agents animal feed sector 2006’. Standards
and the necessary control measures are prescribed in detail in the GMP+-regulation of
the feed chain sector for the purpose of controlling Salmonella in (poultry) feed. The
aim of the programme is to minimise the introduction of salmonella into the poultry
chain through animal feed. The programme started seven years ago, but has intensi-
fied during the past five years, particularely, the monitoring of feed ingredients.

The GMP+ standards (maximum Salmonella incidence and process standards for entero-
bacteriaceae) for 2005 and 2006 are presented in table 3.1.1.

Table 3.1.1 Product standards Salmonella

Product norms 2002 Maximum salmonella Maximum % with
contamination % in S. Enteritidis | S. Typhimurium
batches to be delivered in batches to be delivered

Poultry compound feeds and
animal feed

for single delivery to poultry
companies, for:

Top breeding 0*% 0t %
Raising parent stock 0*% 0*%
Parent stock 0*% 0*%
Rearing hens laying sector 1% 0t %
Laying hens 1% 0*%
Consumption turkeys 0t % 0t %
Broilers 0* % 0*%
Process norms Maximum cfu enterobacteriaceae per gram
Target value Action limit
Poultry compound feeds for:
Top breeding 100
Raising parent stock 100
Parent stock 100
Other poultry compound feeds
if given
heat treatment, for: <100 1.000
Breeding hens laying sector <100 1.000
Laying hens <100 1.000
Meat turkeys <100 1.000
Broilers
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Control measures are mostly aimed at processing during the production of poultry
feed and at the supply of salmonella-critical feed ingredients, which are used in feed.
In addition, there are general control measures in the GMP+ standard for animal feed
(other than poultry) in order to minimise the introduction of salmonella by way of
feed. For these kinds of feed so far only standards for enterobacteriaceae after heat
treatment have been determined: the target value is ‘< 100 cfu’ enterobacteriaceae per
gram, the action threshold is 1,000 enterobacteriaceae per gram.

Monitoring is performed to verify the effectiveness of the control measures for both
Salmonella-critical feed ingredients and poultry feed. The following feed ingredi-
ents have been assessed as being salmonella-critical for 2005/2006: South-American
extracted soy beans and expeller, untreated fishmeal, extracted rapeseed and expeller,
toasted soy beans, European sunflower meal and expeller and eggshells. In addition,
the programme monitors feed for other animal species apart from poultry and of non-
Salmonella-critical feed materials, to avoid unexpected contamination from a formerly
unsuspected source. The monitoring is primarily done by the companies involved as
part of their GMP+ programmes. An extra national, independent verification is done
by the Product Board Animal Feed.

3.2 Farm animals

3.2.1. Monitoring and control programmes for Salmonella and
Campylobacter in poultry

In 1997, the poultry sector (PVE: Product Boards for Livestock, Meat and Eggs) started
an eradication programme for Salmonella and Campylobacter, called the “Plan of
Approach for Salmonella (and Campylobacter)”. The rules of this programme are based
on five principles: hygiene requirements, cleaning and disinfection, incoming and out-
going inspections, reporting results and measures to be taken after infection occurred.
The objectives of the plan of approach were to achieve a reduction, in the infection
level of the broiler flocks with Salmonella at the end of the slaughter process, to less
than 10% infected and a reduction in the infection level of flocks of layer hens to less
than 5% with Salmonella enteritidis and S. typhimurium. In 2000, the objectives were
not attained and additional measurements were considered necessary. These adjust-
ments resulted in the control programme Salmonella and Campylobacter in poultry
meat 2000" and the control programme in the egg sector 2001*. New objectives were
set along with these new programmes. The main objective for the poultry meat sector
was set at a maximum Salmonella contamination level of produced meat of 10%. The
objective in the egg sector was tightened to 0*% S. enteritidis/S. typhimurium infected
eggs in the consumption channel. For both sectors the end target in 2010 is a contami-
nation degree with Salmonella of 0*%.
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Table 3.2.1. Monitoring for Salmonella in poultry flocks. Campylobacter is monitored only at the
broiler farm and at slaughter.

Production chain

Incoming

Outgoing

Breeding flocks

Grand parent
rearing

Grand parent stock

Hatchery*

Parent rearing

Parent stock

Hatchery*

day of arrival: box paper (40 pieces)
4 weeks of age: cloacal samples
(2x30)

22 -24 weeks of age: faecal samples
(2x150) or 5 pair of boot swabs

(2 pools)

Every two weeks:* One composite
sample containing 5 hatcher basket
liners, or 10 g broken eggshells from
25 hatcher baskets. 25 g sample
must be tested.

day of arrival: box paper (40 pieces)
4 weeks of age: cloacal samples
(2x%30) or 5 pair of boot swabs

22-24 weeks of age: faecal samples
(2x150) or 5 pair of boot swabs

(2 pools)

As described in “Hatchery” below
“Grand parent rearing/stock”

max. 14 days before transfer:
faecal samples (6x25)

every 2 weeks (=age 24 weeks):
faecal samples (2x150) or 5
pair of boot swabs (2 pools)
every hatching entity is
sampled once: fluff (5x5 g)

max. 14 days before transfer:
faecal samples (6x25) or 5 pair
of boot swabs

from 24 weeks of age, every 2
weeks: faecal samples (2x150)
or 5 pair boot swabs (2 pools)

meat: every hatching entity is
sampled once: fluff (5x5 g).
laying: every 2 weeks one
hatching entity is sampled:
fluff (5x5 g)

Meat production

Broiler farm**

day of arrival: box paper (40 pieces)

from 21 days onwards: faecal
samples (2x15 samples or
2 pair of plastic shoes)

Slaughterhouse** faecal samples (small intestine) breastskin sample (25 g), every
(1x30) batch filet surface samples (25
g), 1 sample/day
Egg production

Layer at rearing
age

Layers

max. 21 days before transfer:
blood samples (0,5% of the ani-
mals in a flock with a min. of
24 and a max. of 60 samples)
Every 15 weeks (= age of 24

weeks + 2 weeks): samples of
faecal material and dust.

*Sampling at the hatchery is only compulsory when the operator managing the breeder flocks
prefers monitoring in that phase and is in agreement with the hatchery.
** Campylobacter is tested for in 1 out of 4 samples at the broiler farm and at slaughter.

Developments in the control programme Salmonella and Campylobacter poultry
meat 2000* and eggs 2001*

As the new control programme is focused on Salmonella contamination of the end
product, alterations were introduced in the monitoring system at slaughterhouses,
and a monitoring commitment was added for the cutting plants. In slaughterhouses
samples are taken from every batch of end product and these are then analysed for
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Table 3.2.2. Control measures in poultry flocks in case of Salmonella infection. Campylobacter is not

controlled for.

Production chain

Measures

Grand parent

In case of SE/ST: destruction of the flock; any other serotype*: tracing

rearing/stock (supervision of veterinarian), cleaning and desinfection and swab test
afterwards.
New flock can be placed when the swab test was negative.

Hatchery After verification at the poultry house, SE/ST infected eggs are

eradicated.
When necessary for reaching the specified target of the programme
PPE can prescribe that Salmonella infected eggs, including serotypes

SH, SV and SI*, are hatched logistically.
Parent rearing/stock  As described in “Grand parent rearing/stock”

Hatchery As described in hatchery below “Grand parent rearing/stock”

Meat production

Broiler farm** Tracing in case of Salmonella (supervision of veterinarian); cleaning

and disinfection and swab test afterwards.
Slaughterhouse**
Egg Production

Logistical slaughter of Salmonella infected flocks.

Layers rearing If SE/ST: eradication of the flock or the eggs to the processing industry;
tracing (supervision of veterinarian), cleaning and disinfection, and

swab test and hygiene check afterwards.

Layers If SE/ST: eggs to the processing industry; tracing (supervision of
veterinarian), cleaning and disinfection, and swab test afterwards.
Vaccination of the following flocks in the house.

* In the laying sector only in the case of the recently emerging serotypes Hadar, Virchow and
Infantis.

** There are no control measures related to positive Campylobacter findings

Salmonella (about 550 flocks per week) and occasionally for Campylobacter (about 150
flocks per week). Based on these monitoring results, contamination percentages can
be calculated. Slaughterhouses that deliver more than 10% Salmonella-contaminated
poultry meat, are obliged to formulate a plan of action to improve the situation. The
slaughterhouses receive certificates from the Commodity Board, which they can offer
for publication, on which the results of contamination percentages for a period of
three months (quarterly) are presented. An essential change in the control programme
concerns the start of tracing attempts in the poultry chain. In case of a Salmonella
infection in a flock, the Salmonella serotype that caused the infection must always be
identified. Furthermore, it is mandatory to carry out serotyping of Salmonella isolates
from Salmonella contaminated end products. In this way, the kind of Salmonella sero-
types circulating in the poultry meat chain can be known at any time. In addition, since
1 January 2002, the destruction of S.enteritidis/S.typhimurium positive breeding and
production flocks and hatching eggs has been made mandatory. Since 2007, in certain
situations but not all, it is obligatory to cull S. Virchow, S. Hadar or S. Infantis positive
breeding and production flocks. The monitoring and control activities for Salmonella
and Campylobacter are summarized in the Tables 3.2.1. and 3.2.2. Monitoring results
for Salmonella are described in section 4.19 and for Campylobacter in section 4.3.
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3.2.2 Surveillance of production animal health by the Animal
Health Service

Since 2003, the Animal Health Service (GD) has implemented a national system for

the surveillance of production animal health. This was done on request of the major

stakeholders of the Dutch agricultural industry, i.e. the Dutch Dairy Board, the Product

Boards for Livestock, Meat and Eggs and the Ministry of Agriculture, Nature and Food

Quality. These parties need information on animal health to help them safeguard con-

sumers and human health, give warrants to other countries, evaluate policies and to

enable them to act instantly in problem situations. The three objectives of this surveil-

lance programme are the following:

- Monitoring of well known exotic OIE list diseases;

- Detection of new or emerging diseases

- Description and analysis of trends and developments of various aspects of animal
health.

The animal health surveillance of the GD consists of a number of complementary com-
ponents with which information on the animal health situation is collected.

VeeKijker (Livestock-scope)

The purpose of the VeeKijker is to detect exotic and emerging diseases. It does so by
combining a second line consultancy desk with the task of collecting and evaluating
information. Private veterinarians are especially motivated to contact the “VeeKijker”
through a nationally advocated telephone number at the GD in cases of incidents or
herd health problems that are unfamiliar to them. Calls are handled by a consistent
group of veterinary specialists from the GD. When deemed necessary, these specialists
visit the farms to assess the problem. To further motivate farmers and veterinarians
to contact the “VeeKijker”, regular feedback of information is provided by means of
publications on GD websites and in magazines, presentations and newsletters. About
10.000 consultations are handled annually.

Diagnostic pathology

Information is also collected from diagnostic pathology records at the GD. Annually
farmers and veterinarians submit about 6000 cadavers for post-mortem investigation.
A team of six veterinary pathologists at the GD conducts over 95% of post-mortem
examinations on large animals in the Netherlands. Diagnostic pathology is a useful
instrument for detection of emerging diseases. In addition to establishing the cause of
death or disease, information is collected on resistance of pathogens against antimi-
crobial drugs.

Veterinary toxicology

In addition to the “VeeKijker” and the diagnostic pathology unit, the surveillance sys-
tem incorporates veterinary toxicology. The consequences of intoxications in produc
tion animals are not necessarily restricted to individual cases only, but can involve a
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cluster of farms in one neighbourhood or with a common supplier, and so, incidentally
a part of the food chain. For this surveillance component, all relevant fields of exper-
tise (clinical investigation of living animals, post mortem examinations, environmental
analyses and toxicological investigations) are present within the GD.

Prevalence studies

In various animal populations, prevalence studies are performed regularly. In the cattle
population for example, prevalence studies on a number of infectious diseases are con-
ducted. Farms are selected by means of random sampling, and examined serologically
either in a bulk milk sample (dairy herds) or a fixed number of animal sera. The choice
of diseases is made by the stakeholders and is mainly based on the zoonotic aspects
(Leptospira hardjo, Salmonella Dublin and Salmonella typhimurium) or economical
aspects of infectious pathogens (Bovine Viral Diarrhoea virus (BVDV), Infectious Bovine
Rhinotracheitis (BHV1), Neospora caninum). This surveillance component is pro-active
and serves to describe prevalence and trends of infectious diseases over time.

Data analysis on census data

In this surveillance component for cattle-health, key monitoring indicators (KMI) have

been developed based on census data from five different data sources. These KMI allow

monitoring and analysing trends and changes of aspects of cattle health over time. The

data sources are:

- Identification and Registration (I&R) with information on all cattle (date and place of
birth, previous and current place of residence, on-farm and off-farm movements),

- The national rendering plant “Rendac” with information on cadavers collected on-
farm

— Milk Control Station with information on bulk milk quality,

- Dutch Cattle Improvement Organization with information on milk production and
cow somatic cell counts,

— Animal Health Service with information on certified free status of BHV1, BVDV,
leptospiroses and salmonellosis.

By use of the unique farm identity number (UBN), data is aggregated by herd on a
quarterly basis. Within six main herd types, herds are characterised by herd size, open/
closed farm management system, certification of disease status, province and milk
production level.

Interpretation and aggregation of information

Information from all surveillance components is combined and interpreted regularly
in relation to the three goals that are set for monitoring. The collection of informa-
tion, and aggregation and interpretation of data is done by specialists in various fields
of expertise (veterinary medicine, pathology, laboratory, epidemiology and statistics).
They meet on a regular basis to discuss the results of the information collected from
different sources in mutual relationship. If, as a result of these discussions, certain
information indicates an unknown disease or a threat to human or general animal
health, further investigation is instigated. Initially, this is done by designing a small-
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scale research project (pilot study). Such a pilot study can involve farmer or veteri-
narian participation, questionnaires, sampling of selected animals and/or post mor-
tem investigation. Whenever useful, GD-specialists cooperate with specialists from
institutes in other fields of expertise to obtain a broader view on specific issues. With
regard to zoonotic diseases for example, cooperation is often entered into with RIVM.
Results and findings are reported to the stakeholders quarterly or, in case of emer-
gency, instantly. In addition, the GD advises stakeholders on possible actions.

3.2.3 Food chain information at slaughterhouses

With the implementation of the hygiene regulations EC 852/2004, EC 853/2004 and EC
854/2004, the possibility for the application of a differentiated inspection regime for
fattening pigs under certain conditions was created by which one or more incisions
can be omitted (henceforward to be referred to as “visual inspection”). The verbatim
text is as follows:

‘The competent authority may decide, on the basis of epidemiological or other data from
the holding, that fattening pigs, housed under controlled housing conditions in integrated
production systems since weaning, need, in some or all of the cases referred to in paragraph
1, only undergo visual inspection.’

The condition ‘epidemiological or other data’ mentioned above is supplementary to
food chain information, which has to be provided with animals destined for slaughter
and has become mandatory on January 1, 2006. Food chain information comprises
information on the health status of the animals, such as treatments, the occurrence of
diseases or results of analyses to diagnose diseases.

Based on this new legislation, VWA together with a major player in the meat industry
started a pilot in 2005 in which a regime for visual inspection was applied in one abat-
toir (Helmond). Under the legislation (EC directive 64/433) in force in 2005, incisions
were still mandatory. Therefore, the pilot was a combination of visual inspection and
traditional inspection. The objective of the pilot was to gain insight into a couple of
issues. It was not known whether the system of visual inspection could guarantee that
the correct food chain information would be provided in the right manner. Further-
more, it was not clear if visual inspection could warrant the same level of food safety
as the traditional inspection regime. In order to translate these issues into verifiable
working procedures, the following three procedures were developed by the abattoir
during the initial phase:

* Procedure Control of Mycobacterium avium in fattening pigs

* Procedure Food chain information

* Procedure Visual inspection
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Conclusion

The pilot showed that the level of compliance with the written procedures was high
to very high. It was found that meat inspection could be performed on an adequate
level during the pilot. Some operational issues, however, emerged which need to be
addressed. Also, the fine-tuning of the tasks of the VWA and official auxiliaries working
under the auspices of an independent foundation had not been elaborated. This item
has to be dealt with in a follow-up, which should involve auxiliaries as well. Finally,
the matter of enforcement has to be developed. Based on the data generated, it was
concluded that food chain information had been supplied reliably. In order to assess
the impact on food safety, several effects had to be assessed and weighed.

Detrimental effects on of food safety:

* The number of condemnations in visual inspection is reduced, 0.005% of the car-
casses are not condemned as compared to the regular regime. The relevance of this
for food safety is disputable. Therefore it was concluded that there is a very limited
loss of food safety.

* Two out of six endocartitis cases were detected with visual inspection. This is con-
cluded to be is a very limited loss of food safety as well.

Beneficial effects on food safety:

* Risk-based testing of antibiotic residues (risk defined on the basis of provided food
chain information) provided an improvement of food safety.

* Omitting of incision of the mandibular lymph nodes accomplished a substantial
reduction of Salmonella cross contamination in that region. It is concluded that this
provides a considerable improvement of food safety.

* A control system for Mycobacterium avium based on antibody testing and defining a
herd status has the potential to improve food safety. Exact quantification of the food
safety effect is, however, not yet possible. Therefore, further research is required.

Finally, the effects on food safety of two aspects remained equivocal:

* Incision of lymph nodes as a method for the detection of R. equi does not seem very
meaningful; cutting lymph nodes could even provoke the spread of the bacterium
through other parts of the carcass.

* Incision of lymph nodes as a method for the detection of M. avium does not seem
very meaningful either, also with respect to calculated prevalence within the popu-
lation of pigs.

With regard to the demonstrated spread of Salmonella as a result of the cutting of
mandibular lymph nodes, it has been concluded that the omission of incision of the
mandibular lymph nodes together with an alternative system to control M. avium,
results in an improvement of food safety. The outcome of the pilot has been relevant
for the further implementation of a pork supply chain inspection regime.
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Granulomatous lesions in lymph nodes of slaughter pigs bacteriologically negative for
Mycobacterium avium subsp. avium and positive for Rhodococcus equi

Mycobacterium avium subsp. avium (MAA) is a
potential zoonotic pathogen, which belongs to M.
avium complex bacteria (MAC). Genotyping of MAA
strains isolated from humans and pigs revealed that
these strains have a high homology. This could indi-
cate that pigs are a source of infection for humans
or that pigs and humans share common sources of
infection, e.g. the environment. In pigs, infections
with MAA are usually limited to the lymph nodes.
Especially the sub-maxillary and mesenteric lymph
nodes are affected. In accordance to European Un-
ion legislation (Regulation 2004/854/EC), infections
caused by Mycobacteria in pigs are diagnosed
presumptively in slaughterhouses by meat inspec-
tors. The sub-maxillary lymph nodes of slaughter
pigs are incised and examined at post-mortem
inspection for granulomatous lesions. Futhermore,
the mesenteric lymph nodes are inspected for
granulomatous lesions visually, by palpation and, if
necessary, by incision. The prevalence of granulo-
matous lesions in lymph nodes of pigs was studied
from January to August 2004 in two slaughterhous-
es in the Netherlands. In this period 2,116,536 pigs
were examined for the presence of granulomatous
lesions in the sub-maxillary nodes. In 15,900 (0.75%)
of these pigs, lesions could be detected.

Nine farms with the highest incidence of lesions at
post-mortem meat inspection, registrated at one

of the slaughterhouses for the period September
until December 2003, were selected for a more
detailed pathological and bacteriological examina-
tion. On these farms, the prevalence of lesions in
sub-maxillary lymph nodes ranged from 2.3 to 5.7%
with a mean of 3.0%. The results of the pathological
examination showed that 98 (7.7%) out of 1276 pigs

had granulomatous lesions in the sub-maxillary
nodes and one (0.1%) pig showed lesions in its me-
senteric lymph node. Mycobacterium avium subsp.
avium could not be isolated from the lymph nodes
of these 99 pigs with lesions and from a selec-

tion of lymph nodes (n=61) of pigs without lesions,
whereas, Rhodococcus equiwas isolated from 44
out of 98 (44.9 %) of the sub-maxillary lymph nodes
with granulomatous lesions.

In 1996, the prevalence of granulomatous lesions

in lymph nodes of slaughter pigs was 0.5% and in
54.2% of the cases MAA was isolated. The results
of this study showed that the prevalence of granu-
lomatous lesions in lymph nodes in 2004 was 0.75%,
anincrease in comparison to the results of 1996.
However, in contrast to the results of the study in
1996, in 2004 no MAA bacteria could be detected

in lymph nodes after bacterial examination. Rhodo-
coccus equiwas frequently isolated from granulo-
matous lesions in sub-maxillary lymph nodes. In this
survey R. equiwas the most important bacterium
causing lymphadenitis in pigs.

The results of this study show that detection of
granulomatous lesions in pig lymph nodes by eye is
not a reliable diagnostic test to determine an infec-
tion with MAA. Futhermore, additional examinations
by culture methods appear to be necessary to esti-
mate the true prevalence of MAA infections in pigs.
However, this approach is time-consuming and
laborious. Therefore, other more fast and reliable
tests for the detection of MAA infections in pigs are
strongly needed. Finally, the high occurrence of R.
equiin lymph nodes of pigs provokes the question
as to the risk of R. equitransmission from pigs to
the human population.

3.2.4 Salmonella-monitoring in fattening pigs and at
slaughterhouses in the Netherlands

The obligation to monitor Salmonella for farms with fattening pigs and slaughter-
houses is prescribed in a Regulation of the Product Board for Livestock and Meat (PVV).
This regulation has been enforced since 1 February 2005

Fattening pig farms

All farms with at least 30 fattening pigs must monitor for Salmonella. Within a period
of 4 months, 12 blood samples have to be collected, either on the farm itself or at the
slaughterhouse, and tested for antibodies against Salmonella. Antibody titres > 40% OD
are regarded as positive. The score (1-3) of a farm depends on the number of positive
results. Scores of the last three periods of four months (1 year) are added up to cat-
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egorize the pig farm. The results of more than one year of monitoring (4 periods of 4
months) are: Category 1: 69% of the farms, Category 2: 26% and Category 3: 5%.

Score criteria of a pig farm during a 4 months Pig farm Category: sum of score of 3
period consecutive 4 month periods score (1 year)
< 20% of the blood Score 1 (good) Score sum: 3 or 4 Category 1

samples positive

20% - 40% of the blood Score 2 (reasonable) Score sum: 5, 6 or 7 Category 2
samples positive

> 40% of the blood Score 3 (attention) Score sum: 8 or 9 Category 3
samples positive

The Product Board has advised category 3 farms to reduce their risk of Salmonella
infection. This is in anticipation of future obligations or even sanctions that might fol-
low when a farm has been shown to belong to an unfavourable category. Moreover
farmers are made aware that category and production have been shown to be related.
Taking suitable measures, especially on category 3 farms, can thereby have a positive
influence on the results of a pig farm. The Product Board advises the farmers about
such measures and advises them to contact their veterinarian.

Slaughterhouses

The number of pigs slaughtered annually determines the number of samples that have
to be taken at the slaughterhouse. Slaughterhouses slaughtering 10.000-150.000 pigs
a year have to sample 10 carcasses every 2 weeks. Sampled carcasses have to origi-
nate from different pig farms and every sample is tested individually. Slaughterhouses
slaughtering more than 150.000 pigs a year have to sample 5 carcasses every working
day. These samples are being tested as one pool sample. Sampling is done according
to the regulations of Decision 2001/471/EG. Instead of the sponge sampling method,
slaughterhouses can use the cork drill method. Most of the slaughterhouses use this
method. In 2005, the average Salmonella contamination of all participating slaughter-
houses, calculated for the sponge sampling method was, 0.8%.

3.2.5 Surveillance of zoonotic bacteria in farm animals
in the Netherlands

Adequate control of zoonotic bacteria and other zoonotic agents in the food produc
tion chain largely depends upon the availability of reliable data of the occurrence of
these agents both at farm animal level and at retail level. In view of this need, the
Zoonosis Directive (2003/99/EC) issued by the European Commission in 2003 to replace
Directive 92/117[EEC, obliges all Member States to report on the occurrence of zoon-
oses and zoonotic agents annually. In this context, since 1997, the Food and Consumer
Product Safety Authority (VWA) in collaboration with the National Institute for Public
Health and the Environment (RIVM) and the Animal Health Service (GD) has run a sur-
veillance programme in farm animals in the Netherlands with the main objective of
monitoring trends in the occurrence of zoonotic bacteria. In the period 1997-2002, the

34



MONITORING AND CONTROL OF ZOONOTIC AGENTS IN FEED, ANIMALS AND FOOD PRODUCTS 3

programme focussed on Salmonella spp., Campylobacter spp. and E. coli 0157 in laying
hens, broilers, finishing pigs, dairy cattle and veal calves. In 2003, no samples were
collected due to the epidemic of avian influenza in the Netherlands. In 2004 and 2005
the programme focussed on Salmonella spp. in finishing pigs and E. coli 0157 in dairy
cattle and veal calves. In 2006, fewer samples were taken due to blue tongue, which
was found for the first time in the Netherlands.

A two-stage sampling scheme is used to accurately estimate the annual prevalences
of the target bacteria at flock/herd level. Each year, the number of flocks/herds to be
sampled is calculated in concordance with the estimated prevalences of an accuracy
of 5% at a 90% confidence level. On each farm, one flock/herd is randomly selected for
sampling. From the selected flock, 60 fresh faecal samples are taken, enabling detec
tion of at least 5% shedding animals at a 95% confidence level. For microbiological
examination the samples are aggregated into five pooled samples. Yearly, approxi-
mately 100 to 200 flocks/herds of each animal category are sampled. In addition to
monitoring trends, the occurrence of certain types of bacteria prevailing in animals is
related to those causing disease in humans. Also, essential data on farm and flock/herd
characteristics are gathered to perform risk factor analyses (RFAs). Results are used to
develop intervention strategies.

Salmonella spp. in fattening pigs

In 2003, no samples were collected due to the epidemic of avian influenza in the Netherlands.

Table 1 shows the prevalence of Salmonellain fattening pigs in the first half year and the second half year
of 2005. The lower prevalence figure found in the second half of 2005 may be due to changes that have
been applied since July 2005 with respect to the execution of the programma and the detection method
used (only MSRV was used in stead of MSRV and RV). Salmonella Typhimurium DT104 was found in 20% of
the salmonella-positive flocks.

Table 1. Percentage of salmonella positive herds of fattening pigs

Year Quarter 1&2 (%) Quarter 3&4 (%)
2000 30.2 39.8
2001 385 26.3
2002 33.6 21.8
2004 257 328
2005 25.8 13.6

In 2006, 22% of a total 100 sampled herds were salmonella positive. Salmonella Typhimurium was found in
41 % of the salmonella-positive flocks.

Table 2. Frequency distribution of salmonella serotypes in fattening pigs
N = no. of positive herds; n = no. of isolates.

2004 (N=65) 2005 (N=34)
Serotype n % Serotype n %
Typhimurium Typhimurium

34 52 20 49
Derby 1 17 Derby 6 15
Brandenburg 4 6 Brandenburg 4 10
Panama 4 6 Others 1 27
Others 12 19
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3.2.6 Hygiene and zoonotic agents on petting farmes,
care farms and farmyard campsites

In three successive years, the Food and Consumer Product Safety Authority (VWA) vis-
ited petting farms, care farms and farmyard campsites. Their objectives were to deter-
mine the hygiene status of these farms and to describe hygienic measures that were
implemented to reduce the risk of transmission of zoonotic agents from animals to
humans. For this purpose, a questionnaire was completed for every farm. Additionally,
samples of freshly voided faeces were collected to determine the prevalence of Shiga
toxin-producing Escherichia coli (STEC) 0157, Salmonella spp. and Campylobacter spp.

Results and hygiene measures

For at least 85% of the farms visited, the overall impression of the hygiene was recorded
to be good, and at only one petting farm and two care farms was the status judged as
poor. The VWA distributes information signs to petting farms for free (see below). Pet-
ting farms can collect these information signs at the regional VWA offices. Information
signs were present at 90 of the 132 visited petting farms (68%). The code of hygienic
practices was present at 84% of the petting farms. The target of the VWA, regarding
the presence of the information sign and the hygienic code is 100%. So, this result is
tolerable but still not good enough. The code of hygienic practices at petting farms
being present on almost half of the care farms and farmyard campsites was a pleasant
surprise, because it had only been distributed among petting farms. The code must
have been downloaded from the VWA website on the farm managers’ own initiative.
The VWA deems the presence of a well-equipped hand-washing facility important.
Ninety-two percent of the visited petting farms had a hand-washing facility of which
92% were equipped with a soap dispenser and only 54% with paper towels. Ninety-five
percent of the visited care farms contained a hand-washing facility. Of these, 85% were
equipped with a soap dispenser and just 24% with paper towels. For farmyard camp-
sites, these percentages were respectively 95, 35 and 10%. A well-equipped hand-wash-
ing facility is of great importance for good hygienic management. In the future, the
number of hand-washing facilities present and their equipment has to be improved.
Although the overall impression of hygiene at the petting farms visited in 2002 was
good, a number of points for improvement stood out, e.g. informing visitors on hygiene
and hand-washing, the equipment of the hand-washing facility, a facility to clean foot-
wear, a specifically designated area where visitors can eat that is strictly separated from
the animals, and a quarantine ward with distinct clothing and boots. The inspections
carried out in 2004, three years after the code of hygienic practices had been issued,
showed a slight improvement in respect to these points of interest, with the exception
of the equipment of the quarantine ward.

The importance of the creation of a safe farm environment for both visitors and
employees is being underlined by the results of the bacteriological examination: at
almost two-third (64.9%) of the petting farms, and around half of the care farms (56%)
and farmyard campsites (45.2%), STEC 0157 and/or Salmonella spp. and/or Campylo-
bacter spp. were detected. As could be expected, the highest isolation rates for STEC
0157 were found in cattle and small ruminants. Salmonella spp. and Campylobacter
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The VWA information sign for petting farms

The sign says: Wash Hands with Water and Soap

— after having petted animals
— before eating
— before touching your face or mouth

Please note: eating is allowed only in the designated areas
and not in the meadows

Please contact the manager for further inquiries.

Just like humans, animals may harbour pathogenic micro-
organisms. In the same way that one may contract an
infection from another person this can happen via contact
with animals. An infection can be transmitted via petting,
cuddling or contact with manure. Although the actual risk
of infection is low, young children and elderly persons are
especially susceptible to certain infections.

spp. were found in fecal samples of several animal species, with the highest prevalence
of Salmonella spp. in poultry and pigs and of Campylobacter spp. in pigs, poultry, cattle
and small ruminants.

It is known that animals can carry micro-organisms and can excrete these with milk,
urine and faeces, without being ill themselves. In this way, the environment of the
animal can become contaminated. Visitors and employees who proceed among, touch,
pet, and cuddle the animals, and walk in paddocks where contaminated animals are
present, are at real risk to become infected with these micro-organisms.
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Finally, there is a responsibility for visitors and employees themselves. It is important
that they are aware of the risk associated with animal contact and know how to act
to reduce the risk. If the farm manager makes every effort to minimize the spread of
pathogens possibly present by maintaining good hygienic farm management proce-
dures and good hygienic facilities, it is then up to visitors and employees to utilize
proper hygienic practices.

The data provided by this study highlights the need for control measures at public
and private farms to reduce human exposure to livestock faeces and thus the risk of
the transmission of zoonotic diseases. Although the overall impression of hygiene at
the farms enrolled in this study was good, there is still a need for improvement. Public
awareness of the risk associated with handling animals or fecal material should be
increased.

3.3 Food products

Poultry meat

A monitoring programme on the prevalence of Salmonella and Campylobacter in poul-
try meat has been operational during the last decennium. In this programme chicken
carcasses and chicken parts, including legs, wings, breasts and fillets were randomly
sampled at retail by VWA inspectors. Samples were taken only from refrigerated prod-
ucts without added ingredients. The sample size was 750 gram of meat per product
group per shop and was based on the quantity of chicken bought by the average con-
sumer at a time. The samples were taken depending on the market share at supermar-
kets, poultry seller (shops and markets) and butchers. In 2005 a total of 1506 samples
of chicken meat were taken and analyzed for the presence of Salmonella en Campylo-
bacter. The results of this monitoring programme are presented in sections 4.3 (Campy-
Iobacter) and 4.19 (Salmonella).

A total of 276 samples, caeca of broilers collected in slaughterhouses, were tested for
the presence of Salmonella and Campylobacter following the “technical specifications
for an EU monitoring scheme for Campylobacter in broiler chickens”. The main objec
tive of this monitoring scheme is to provide data on the prevalence of thermophilic
campylobacters in broiler chickens in the member states. The results of the testing in
2005 are presented in section 4.3 (Campylobacter).

Surveillance programmes, on the prevalence of Salmonella and Campylobacter in turkey
meat, meat of other poultry and meat from chickens originating from organic produc
tion farms, were conducted in 2005. A total of 958 samples of turkey meat, 159 samples
of other poultry meat and 211 samples of “organic” chicken meat were extracted from
retail outlets. The results of these surveillance programmes are presented in sections
4.3 (Campylobacter) and 4.19 (Salmonella).

In order to get a picture of contamination levels of broiler meat in the EU member
states and to enable the consideration of Community measures to combat Salmonella
and Campylobacter in these foodstuffs, a coordinated monitoring programme for Sal-
monella and Campylobacter in broiler meat in the EU will start in 2007. The prevalence
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of these pathogens will be measured in broiler meat carcasses produced in EU slaugh-
terhouses and in fresh broiler meat and meat preparations on sale in retail outlets in
the member states.

Red meats

In a surveillance programme for raw red meat, samples of beef, pork, lamb and veal
were taken from the retail trade and analyzed for the presence of Salmonella, Campy-
lobacter, E. coli 0157 (STEC) and Listeria monocytogenes. The results of this surveillance
programme are presented in sections 4.3 (Campylobacter), 4.14 (Listeria monocytogenes),
4.19 (Salmonella), and 4.8 (STEC).

Eggs and egg products

Although, there were no specific studies in 2005, a surveillance programme on the
prevalence of Salmonella in table eggs, which includes the analysis of 45.000 eggs for
the presence of Salmonella, was conducted from January 2006 to April 2007. This is a
repeat of a survey carried out in 1999, in which 14 (0,03%) of 46.200 eggs were found
positive for Salmonella and a survey carried out in 2003 in which 10160 eggs, from
chickens originating from organic farms and/or receiving special feed, proved to be
negative for Salmonella.

Dairy products

As part of a EU coordinated programme for the official control of foodstuffs, the bac
teriological safety of cheeses made from pasteurised milk was assessed. A total of 789
samples were taken at both production and retail levels and tested for the presence
and/or numbers of some pathogenic bacteria. Salmonella and Listeria monocytogenes
were not detected in the tested samples. The results for one sample of ripened soft
cheese tested for Staphylococcus aureus were unsatisfactory and this was the case for
two samples of ripened soft cheese regarding the numbers of Escherichia coli.

3.4 Water

The most important sources for contamination of surface water with zoonotic patho-
gens are direct faecal waste from humans and animals, (un)treated wastewaters and
run-off of animal manure. Animal faeces originating from wild life, livestock and pets
may contaminate surface waters directly or by run-off. Animals both symptomatically
and asymptomatically infected with pathogenic micro-organisms will excrete these
in high levels specifically in faeces. Animals infected with zoonotic pathogens often
experience infections without any specific symptoms that hinder their daily routine.
The levels of zoonotic pathogens excreted by infected animals amount to 10° per gram
of faeces. These concentrations of pathogens originating from faeces will decrease in
surface waters by dilution in waters with lower levels of pathogens, inactivation and
removal by attachment to other particles or by aggregation to other pathogens and
subsequent sedimentation of aggregates. The UV component of sunlight and high
temperature are important factors in the inactivation of pathogens in surface waters.
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On the other hand, a range of zoonotic agents such as Campylobacter, Cryptosporid-
ium, Clostridium perfringens and hepatitis E viruses can survive surface waters without
loss of infectivity and pathogenicity. Animals that are exposed to these contaminated
waters by for instance drinking may contract zoonotic infections with zoonotic patho-
ges and in turn sustain the infectious cycle. Of importance is the possibility of patho-
gen transmission to species that do not live in close proximity. Susceptible humans
may become infected with zoonotic pathogens through the ingestion of contaminated
surface water. This can occur during bathing or other activities in recreational waters
such as diving. Insufficient or failing treatment of surface waters used for drinking
water production may lead to concentrations of infectious zoonotic pathogens in
drinking water which, in turn may lead to infections and subsequently to diseases
in the exposed population. Unconfined groundwaters in rural areas may also lead to
contaminated drinking water.

Drinking water

One of the most important objectives of the European Drinking Water Directive is
to protect the health of the consumers in the European Union and to make sure the
water is wholesome and clean. The Directive is translated into Dutch legislation with
quality requirements such as absence of E. coli and enterococci in 100 ml of drinking
water. Also, tap water provided by the owner to third parties should not contain micro-
organisms, parasites or substances to such numbers per volume or concentrations that
these may comprise detrimental public health effects. In addition, a risk assessment
for Cryptosporidium, Giardia and (entero)viruses is required by Dutch legislation to
derive an acceptable level of less than one infection in 10,000 persons per year. Since
these levels can not be measured in tap water, the safety of drinking water should be
demonstrated based on data regarding source water quality and treatment efficiency.
Since other zoonotic agents should also be considered as possible health hazards via
drinking water several studies have been done in the Netherlands. Surface and ground
waters for drinking water production are monitored for the zoonotic pathogens Crypt-
osporidium and Giardia. These protozoan parasites were detected in for instance Meuse
river water. In another study monitoring small ground water supplies were studied
for the presence of E. coli 0157:H7 which were isolated from some ground waters that
otherwise met the drinking water standards.

Recreational water

The European Bathing Water Directive is based on the detection of faecal indicator
bacteria and is designed to ensure the protection of people exposed to recreational
waters from pathogens and therefore also from zoonotic infections. Though enteric
infections may be largely prevented, skin complaints, for example from the zoonotic
parasite Trichobilharzia, may still occur. Recreational waters are occasionally moni-
tored for zoonotic agents such as Cryptosporidium and Giardia, Campylobacter and Sal-
monella. A small survey revealed the presence of hepatitis E viruses in the river Meuse,
which is used for both recreation and drinking water production. Two outbreaks of
cercarial dermatitis (one with 10 and another with 30 cases of skin complaints) were
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associated with recreational lakes in the Netherlands, which was tested positive for
Trichobilharzia cercariae by microscopy and by a novel PCR method

3.5 Wildlife

Zoonoses that are transmitted by direct contact with wildlife are present, endemic
or can emerge in future. There is no formal wildlife monitoring or surveillance pro-
gramme except for the serosurveillance of wild boar for Classical swine fever, Swine
vesicular disease and Trichinellosis and wild birds for avian influenza. Furthermore,
some wildlife populations are periodically investigated for specific purposes such as the
identification of new pathogens. Examples are: the seals for phocine distemper, foxes
for Echinococcus multilocularis, rodents for Hantavirus infection and Leptospira, and
bats for rabies and other viral pathogens (see specific sections). Since several reports
indicate that wildlife can pose a risk for human health because of the introduction
and spread of new pathogens and the lack of coordinated monitoring and surveillance
systems, there is a specific need to invest more in wildlife surveillance for infectious
disease and for the collaboration of wildlife ecologists, biologists and other experts in
the field of wildlife research.

3.6 Arthropods

Infections that are transmitted to humans from vertebrate animals by blood-sucking
arthropods such as mosquitoes, sandflies, ticks and fleas are called arthropod-borne
zoonoses. Arthropod-borne pathogens, including arboviruses, rickettsiae, bacteria,
protozoa and filarial parasites, spend part of their life-cycle in cold-blooded arthropod
vectors. Arthropod-borne zoonses already present or endemic in Europa and with a
potential to emerge include West Nile virus, Crimean Congo Haemorrhaggic Fever,
tick-borne encephaltitis, ehrlichiosis, bartonellosis, rickettiosis, Lyme borreliosis, babe-
siosis and leishmaniosis.

Since 2000, tick densities in different habitats and the presence of different pathogenic
Borrelia, Anaplasma and Ehrlichia species found in these ticks are being studied by PCR
and subsequent reverse line blot (RLB) analysis by collaboration between RIVM and
WURC (ASG/Alterra). Since 2006, seasonal variations of tick populations at 25 locations
in the Netherlands and the Borrelia spp. infection rate of the most important tick,
Ixodes ricinus, have been monitored by the WURC and Association for Environmental
Education (IVN).

Since 2006, the presence and/or establishment of the Asian tiger mosquito in the Neth-
erlands have been monitored by Dutch Plant Protection Service (PD), WURC and RIVM.
This surveillance was initiated after the discovery of specimen in a Dutch greenhouse
that imports ornamental plants from Southeast China in 2005. Although this mosquito
species is a known vector for several zoonotic pathogens, the main reason for concern
is the introduction of dengue virus, a human pathogen with no animal reservoir. Fur-
ther, following an outbreak of blue tongue, a viral disease of ruminants transmitted
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by Culicoides species, in the Netherlands in 2006, surveillance for this genus of biting
midges by the PD was initiated. Despite the importance of the latter two surveillances
for veterinary and public health, they will not be discussed in this report as they do not
concern zoonotic pathogens.

3.7 Antibiotic resistance

Antibiotic consumption in farm animals

Since 1990, the therapeutic use of antibiotics in animal husbandry has been moni-
tored, based on total sales provided by the manufacturers and importers of veterinary
medicines in the Netherlands (FIDIN).

The total sales of antibiotics increased in 2005 by 55.000 kg to 508.000 kg (+12%)

(Table 3.6.1). Expressed in percentages, the sales of penicillines/cephalosporines (+24%),
aminoglycosides (+22%) and macrolides (+21%) increased most rapidly.

Table 3.6.1. Total sales of antimicrobials in 2005 in the Netherlands.

Therapeutic group kg of active substance in Difference with

2005 (x1000) 2004
Penicillins/cephalosporins 54 24 %
Tetracyclines 307 14 %
Macrolides 29 21%
Aminoglycosides 11 22%
Quinolones and fluoroquinolones 8 14 %
Trimethoprim/sulphonamides 93 0%
Other 6 0%
Total 508 12%

Source: FIDIN.

Since 1997, the total sale of antibiotics for therapeutic use increased from 332.000 kg
to 508.000 kg in 2005 (+53 %) (Figure 3.6.1.) an average increase of 6 % per year. In
1998, the live weight produced in veal calves, pigs and poultry amounted to about
3.500 million kilogram. From 1998-2005, the total live weight production of pigs, veal
calves and broilers decreased by 10,8% (Figure 3.6.2.). Antibiotic usage per 100.000 kg
live weight production in 1998 was 9,4 mg, this gradually increased to 16,4 mg in 2005
(Figure 3.6.2.).

Factors influencing live weight production:

- February 1997: outbreak of swine fever

- February 2001: outbreak of feet and mouth disease
- February 2003: outbreak of avian influenza

Particurlary in recent years and in general over the last decade, sales of antibiot-
ics for therapeutic use have increased much more than the total weight of produc
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Figure 3.6.1. Usage of antibiotics for therapeutic use (active ingredient x 1000 kg) in the
Netherlands from 1997-2005.
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Figure 3.6.2. Live weight production in the Netherlands and antibiotic usage (mg) per kg live
weight production (all farm animals) 1997-2005.
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tion from livestock, whereas sales of antimicrobial growth promoters have gradually
decreased. As the relative contribution for each therapeutic group remained practi-
cally unchanged, potency differences of molecules can only account for a small part
of the growth in antibiotic consumption. This occurs, for example, when doxycycline
is replaced by tetracycline. The result would be that more kilograms of active ingredi-
ents would be necessary to medicate the same number of animals. Sales of quinolones
and macrolides (two classes of antibiotics of which the usage in food animals is under
debate because of potential public health risks) rose substantially in 2005.

An explanation used to justify the growth of the antibiotic sales was the emerging of
new infectious diseases in pigs (PIA and circo-virus). However, the presence of these
diseases does not fully explain the 2005 rise in antibiotic sales. Other causes have to be
considered as well. As in other countries, in the Netherlands there are few economic
incentives for restricted antibiotic usage. On the contrary, high usage of antibiotics
may be rewarded with sales (industry, wholesaler and veterinarian) or with better eco-
nomic results (farmer). Being that antibiotics are cheap, investments in housing and
preventive measures may be discouraged. Furthermore, there is no obligation to justify
the use of antibiotics to the authorities and the general public.

The Dutch professional association for veterinarians (KNMvD) has an active antibiotic
policy to promote restrictive and selective use of antibiotics. The continuous rise in
sales of antibiotics demonstrates that this goal is not achieved. Obviously, self-regula-
tion in this competitive market is failing. At the moment Directive 2004/28/EU, on the
community code relating to veterinary medicinal products, is implemented in Dutch
law. This process could be used to implement measures that stimulate more selective
and restrictive use of antibiotics.

Breakpoints

In 2005, for the first year, epidemiological cut-off values for the wild-type distributions
were used for the MIC-data analysis for food-borne pathogens and indicator organisms,
instead of the previously used clinical breakpoints (e.g. CLSI). The effect of using the
new cut-off values will result in a more sensitive detection of acquired resistance in
these organisms.

3.8 Zoo animals | exotics

Like many other animals zoo animals may potentially harbour zoonotic agents. How-
ever, special attention is required because zoo animals may be host to agents not
commonly seen in Europe or may carry pathogens that are closely related to human
pathogens, as is the case with primates. At present, zoonotic disease in zoo animals is
mostly recognized on an anecdotal base rather than through targeted surveillance.
Recent incidents with tuberculosis in bonobo primates and other species, however,
clearly demonstrate the need of the implementation of a more targeted approach.
An approved zoo scheme, introduced by the European legislation, explicitly addresses
the zoonoses issue and is likely to bring about change. Approved zoos are obliged to
implement an annual disease surveillance plan that must include appropriate control
zoonoses in the animals. Also, records pertaining to the results of diagnostic proce-
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dures, among other things, have to be kept and made available to the appropriate
authority.

Diseases, once related to specific geographical areas, now have the possibility to be
introduced to the Netherlands/EU through international trade. Therefore, trade in live
exotic animals is allowed only between officially recognised establishments such as
institutes and zoological gardens. Only exotic animals with a proper and valid official
health certificate with all required vaccinations and diagnostic tests are permitted for
entry into the Netherlands. A separate certificate has to be provided for each consign-
ment and the original must accompany the animals to the Border Inspection Post at
the point of entrance into The European Community. The criteria in health certifi-
cate related to animal and public health are prescribed in European legislation Deci-
sion 91/496/EC, Directive 92/65/EC and Decision 79/542/EC. These are implemented in

national legislation.

Present Controls of wild/exotic animals entering the European Community (EC)

from third countries (outside the EC)

According to the health requirements all exotic live
animals are divided into the following groups:
Exotic animals belonging to the species from taxa Pro-
boscidea and Artiodactyla (elephant, hippopotamus,
camel, llama, gazelle, giraffe, deer etc.) must originate
from farms free from brucellosis for at least 42 days
(certain ungulates 12 months), free from anthrax for at
least 30 days, free from rabies for six months and free
from Tuberculosis. They must also have not had con-
tact with other animals lacking the same health status.
Animals from certain countries may require some
extra treatment against ecto- and endoparasites and
Leptospira spp. Birds from the order Struthioniformes
(the families nandoes, ostrich, emu, cassowaries and
kiwis) can be imported from countries/regions free
from avian influenza. Bird flu must be absent during a
30-day period prior to shipment to EU. Animals from
these two groups may be imported only from the
countries/regions having EU export permission and
being on the list from which import is allowed.

All other exotic animals can be imported from all
third countries with a proper health certificate. Live
monkeys (Simiae and Prosimiae) must be kept iso-
lated for a period of 30 days before exportation and
during this time they must be tested for tuberculo-
sis, Ebola and Monkey pox with negative results.
The animals must not have had contact with
animals from a holding in which rabies is present or
is suspected or have been established during the
last six months. For other animals including mam-
malians such as marsupials, rodents, lagomorphs,
different wild carnivores the following rules apply.
The importation of prairie dogs (Cynomis spp.) from
USA is prohibited. The importation of rodents of
non-domesticated species and squirrels originat-
ing from third countries from Sub-Saharan Africa

is also not allowed. The animals must not come
from or have been in contact with animals from a
holding, in which rabies is present or is suspected
or have been present within the last six months. In
the case of fruit bats of the genus Pteropus from
Malaysia and Australia the animals must comply
with the following conditions: originate from captive
colonies, be isolated in quarantined premises for
at least 60 days, and test negative to Hendra and
Nipah virus in an approved laboratory. Reptiles
and amphibian are also in this group, but they do
not need specific requirements regarding health
certificate.

In one part of the Health Certificate, an official vet-
erinarian declares/certifies that the consignment
of animals meets these certain “general require-
ments”, which are important in the prevention of
zoonotic diseases:

—The animals were examined within 24 hours
before loading on the holding of origin and during
that examination no clinical symptoms of disease
were determined,

—The animals have remained for 30 days prior to
shipment on premises where they have not been
in contact with animals of the same species,
which do not meet the same health requirements,

—The animals have been sent in containers that are
easy to clean and disinfect. The containers have
been cleaned and disinfected with a registered
disinfectant immediately before loading and
dispatch.

— Birds from the family Psittacidae must be nega-
tive for psittacosis 60 days prior to shipment.

The health certificate is in general valid for 10 days
from the date of shipment.
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4 ZOONOTIC PATHOGENS

In the following, the most important zoonotic pathogens are discussed in alphabetical
order.

4.1 Bartonella henselae

Although the clinical profile of cat-scratch disease (CSD) was described in 1950, the pri-
mary pathogen was not identified until 1993, 43 years later. That pathogen, formerly
assigned to the genus Rochalimaea, is now designated as Bartonella henselae. Bartonella
is a genus of aerobic gram-negative bacilli. The domestic cat is the only known reser-
voir of the B. henselae with a confirmed link to disease in humans. Despite the name,
not all patients with CSD have been scratched or bitten by a cat. About 30% of the
patients do not recall traumatic cat contact. The majority (60%) of patients with CSD are
under the age of 20. Infection results in clinical symptoms 3 to 6 days post exposure,
when a small papule (2-3mm) develops near the site of the scratch. Two to three weeks
later proximal lymphadenopathy develops, often accompanied by myalgias, malaise
and fatigue. About one third of the patients have low grade fever (<39°C). The major-
ity of the patients with CSD have localized disease with mild systemic symptoms that
resolve spontaneously within several months (on average 6 weeks). Symptoms in the
late stages of the disease probably reflect an immune response to the infection as
opposed to ongoing infection. The infection does not respond to antibiotics. In a small
proportion (1 to 3%) of usually immunocompromised patients the infection can spread
to many different sites in the body including the central nervous system (CNS), eyes,
liver, spleen and bone. These aspecific forms of infection usually respond well to anti-
biotics (tetracycline, erythromycin, rifampin, ciprofloxacin are effective).

Animals

Bartonella henselae appears to have a perfect host-parasite relationship in the cat:
infected animals are known to be able to carry high numbers of living bacteria in
their blood (1x10°/ml). Cats can be infected for months or even years with B. henselae
without apparent clinical symptoms. Bacteraemia is most often detected in kittens and
young animals (<24 months). There is clear evidence that the cat flea is a vector for
B. henselae transmission from cat to cat. Polymerase chain reaction (PCR) testing of
fleas has confirmed the presence of the organism. Worldwide, 4 to 89% of the cat popu-
lation seem to carry B. henselae in their blood. These differences reflect geographic and
climate differences that influence the breeding patterns of the cat flea. The bacterium
has been detected in the blood of 22% of the Dutch cats.

Humans

Because of the non-specific nature of the presentation of CSD (lymphadenopathy) a
wide differential diagnosis is required. Reports of a cat scratch or contact especially
with flea infested kittens must be considered a risk factor. Most cases are transmitted
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from young cats less than one year old. Culture of B. henselae directly from patient
material or blood is very difficult because only 2% reported positive from blood cul-
tures and the bacteria are only visible microscopically in the early stages of disease.
PCR is more useful with reported sensitivity between 58 and 96%, but is not often
used because this method requires a biopsy specimen. Laboratory confirmation of the
diagnosis can also be provided by serology. The currently used serological assays have
a high specificity (95-100%), but suboptimal sensitivity (40-100% for IgG and 60-74% for
IgM), indicating that the number of diagnosed cases is likely to be an underestimate.
The exact prevalence of CSD in the Netherlands is unknown but is estimated to be
between 300 and 1000 new cases per year. In 2005, a total of 320 patients were identi-
fied at the RIVM based on a positive IgM response.

4.2 Brucella spp.

Bovine brucellosis used to be endemic in the Netherlands. Since the Dutch national Bru-
cella abortus control programme for cattle started in 1959 its prevalence has dropped
from about 30% to 1% in 1964. Sporadic cases occurred annually until 1995. The last
infected herd was eradicated in 1996. In August 1999 by Decision 99/466/EC amended
by Decision 00/69/EC the Netherlands was declared officially free of bovine brucellosis
by the European Commission. B. melitensis has never been reported in animals in the
Netherlands. By order 93/52/EC the Netherlands were also declared officially free of
B. melitensis. The Netherlands is also free of B. suis. Only two cases were reported in the
late sixties and two in 1973. Three of these cases were imported infected pigs and one
was caused by feeding infected offal from imported hares.

Farm animals

Brucella abortus

From October 1999 the VWA has been responsible for controlling outbreaks of brucel-
losis. Monitoring is still undertaken by the Animal Health Service (GD), under respon-
sibility of the Ministry of LNV. According to Directive 98/46 all animals older than 24
months in 20% of the present cattle herds were examined once a year from 1999 until
2005. In those years all herds examined proved to be negative. After five years of moni-
toring with negative results this monitoring has stopped in 2005, according Directive
64/432[EU. As prescribed in Directive 64/432/EU the official Brucella free status of the
Netherlands is maintained by examining blood samples of all abortions in cows. Blood
of cows that have aborted is first examined with a microagglutination test. Positive
samples are re-examined by ELISA and Complement Fixation test. During several years
now, no cases of bovine brucellosis have been diagnosed

Bulls are serologically examined for brucellosis according to Directive 88/407/EC before
entering cattle sperm centres and later on a yearly base. In addition for export to some
non-member states cattle is serologically checked for Brucellosis.
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Table 4.2.1. Results of blood sampling of cows with an abortion 2005 -2006.

Number of 2005 2006
animals tested with serological blood test 4,176 2,336
suspended herds 74 79
animals retested positive serological 27 16
animals examined microbiologically 27 16
animals positive microbiologically 0 0

Brucella melitensis

To maintain the official free status an annual screening programme under Directive
94/953/EEC has been set up to prove with a confidence of 95% that less than 0.2% of
sheep and goat herds are infected with B. melitensis. In 2005 and 2006 ovine and
caprine samples were taken from about 10 % of all herds (1902 of 18562 and 1529 of
19932 herds, respectively). All samples gathered in this screening programme since
1994 have proved to be negative.

Brucella suis

The free status is maintained by the notification system. According to Directive 90/429/
EEC all boars are examined before entering and leaving the semen centre. Sometimes
breeding animals exported to non-member states have to be tested for brucellosis. In
the case of certain fertility problems, breeding herds are tested for B. suis as well. All
samples have been tested negative for B. suis thus far.

Humans

As cattle, sheep, goats and pigs in the Netherlands are free of brucellosis, the relevance
of brucellosis as a zoonosis is virtually zero. In all reported human cases in the Neth-
erlands, brucellosis was acquired by travelling abroad or through the consumption of
contaminated imported products.

4.3 Campylobacter spp.

Thermophilic Campylobacter spp. (predominantly Campylobacter jejuni and C. coli) are
the most frequently identified bacterial causal agents of gastroenteritis in the Nether-
lands and they pose a serious public health problem. Combining data of recent epi-
demiological studies performed in the Netherlands, in the general population and
in general practices with data from laboratory surveillance, results in an estimate of
approximately 59,000 cases of campylobacteriosis occurring in the general population
in 2004, of whom about 14,000 consulted a general practitioner. In addition, there are
about 60 cases of Guillain-Barre syndrome annually, more than a thousand cases of
reactive arthritis, a few dozen other complications and about 25 deaths related to this
disease. The disease burden for 2004 is estimated at 1200 (range 800-1600) Disability
Adjusted Life Years (DALYs) per year, and an estimated cost-of-illness of € 20 million
(14-35) per year.
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Farm animals

PVE monitoring in the poultry meat production chain

Within the PVE control programme of the poultry meat production chain, additional
screening has been performed since the end of 1997. Targets were set for reduction
of Salmonella (not Campylobacter) contamination in the “end product” for 2000, again
for 2002 and an end target of 0"% contaminations in 2010. This was thought to be
achieved through additional hygiene measures at different levels in the poultry meat
production chain as well as through measures. The monitoring results show that the
Salmonella control programme in poultry has hardly been successful with regard to
the reduction of Campylobacter contamination (Table 4.3.1). In fact the contamination
levels have increased since 2003. However, the monitoring of poultry products by the
VWA at retail (Table 4.3.2.), does indicate an improvement in 2005 and especially in
2006.

Table 4.3.1. Percentage of Campylobacter-positive broiler flock/batches from different links in the

chain. At slaughter about 150 flocks are tested each week (Monitoring programme PVE)
Matrix Link 1998 1999 2000 2001 2002 2003 2004 2005 2006
Faeces broiler farm 168 133 11.0 128 180 143 100 140 133
Caecum slaughterhouse  48.3 413 355 343 325 288 290 348 30.5
Neck skin  slaughterhouse 41.5 415 25.8 n.i. n.i. n.i. n.i. n.i. n.i.
Breast skin slaughterhouse n.i. n.i. 25 113 153 115 303 385 415
n.i. no investigation

In the 2000+ programme, breast skins are tested as a more realistic proxy for the “end
product”. However, compared to the results of the monitoring of poultry at retail the
contamination levels were much lower in breast skins until 2003 and much higher
between 2005 and 2006. Except for 2005 and 2006, the retail contamination levels
are closer to that found in caeca at slaughter; for Salmonella breast skin seems to be a
better proxy for the findings at retail. (section 3.2.1). Figure 4.3.1 shows the quarterly
change of contamination at the farm and at the slaughterhouse; both trends show a
strong seasonality.

Food

During the years of 1996 - 2006, approximately 15.000 poultry meat samples were
taken at retail by the VWA. The numbers examined varied yearly from 859 in 1999
to 1.600 in 2002. The isolation rates for Campylobacter show a decrease from 36.2% in
1996 to 23.5% in 1999, subsequently the rate went up again to a level above 30% and
then down again to 22.1% in 2005 and further decreased considerably to 14.2% in 2006
(Table 4.3.2). Levels of contamination are still much higher in organically reared broil-
ers than in regularly reared ones; although improvement have been seen in the past
three years in organically reared broilers as well. The improvement at retail level in
recent years is however not paralleled by the results of the PVE control programme at
the slaughterhouse (Table 4.3.1. and Figure 4.3.1). The reason for this is not clear.
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Figure 4.3.1. Percentage of Campylobacter-positive flocks from hatchery to the end of the
slaughter line

Table 4.3.2. Campylobacter spp. in poultry meat (+/- 12% organic), fresh and chilled
(Monitoring programme VWA)

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Poultry meat
sample at retail

% Campylobacter 25,9 293 221 142
spp. (organic) 36.2 31.8 269 235 305 325 313 (36.3) (43.9) (333) (29.8)

1325 1314 1077 859 1454 1581 1604 1431 1477 1404 1473

Contamination levels of raw beef and pork are considerably lower than in poultry.
Nonetheless Campylobacter has been shown to be present in beef intended to be eaten
raw. Campylobacter is more prevalent in oysters and mutton.

Table 4.3.3. Campylobacter in 25g of raw meat at retail (Monitoring programme VWA)

2003 2004 2005 2006

N %+ N % + N %+ N %+
Beef and veal 678 0.1 847 0,8 463 1 936 0.4
Consumed raw 924 03
Pork 227 0 287 1 389 0 397 3
Mutton 106 5 53 11
Oysters 57 11
Vegetables 233 1

Humans
In 2006, 3,401 cases of campylobacteriosis were found (Table 4.3.3). The recorded cases
correspond to primary bacterial isolates from 15 regional public health laboratories
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(coverage: 52% of the Dutch population) from relevant patient material. This corre-
sponds to an incidence of 40.0 per 100,000 inhabitants in 2006. Dutch epidemiological
studies show that in order to arrive at the true incidence of patients with campylobac
teriosis visiting a GP or in the general population the number of laboratory confirmed
cases should be multiplied by about 2.2 and 9.2, i.e. 14,500 and 60,000 cases in 2006
respectively.

Table 4.3.4. Confirmed human cases of Campylobacter spp. and faeces tested for various reasons
(Laboratory surveillance RIVM)

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Laboratory 3741 3641 3427 3175 3474 3682 3421 2805 3383 3716 3401
confirmed cases*

Campylobacter spp. 46.4 45.0 41.7 38.7 421 443 408 33.3 40.0 43.8 40.0
cases/ 100,000

Faeces tested | 1285 1278 1236 1222 1169 1113 1070 1088 1050 1028 1128
100,000

Explosions(#cases), 9(48) 15(98) 10(70) 8(30) 10(63) 5(13)
1GZ

* Primary isolates from the 15 PHLs with an estimated coverage of +/-50% of the Dutch population for
Campy lobacter

The number of human cases of campylobacteriosis decreased between 1996 and 1999
and then increased again until 2001, decreased by 25% up to 2003, increased again up
to 2005 and decreased in 2006 to the level of 2004 (Table 4.3.4). Since 2001 this trend
more or less follows that of poultry caeca at slaughter (Table 4.3.1); the recent reduc
tion at retail (Table 4.3.2), however, is not reflected by the trend in human infections.
In the Netherlands, routine surveillance of Campylobacter has been restricted to labora-
tory-specific weekly frequencies only until 2002. From 2002 on, information about age,
gender, residence, travel, species and antibiotic resistance has been registered as well.
Between 2002 and 2006, 92,8% of the laboratory confirmed Campylobacter infections
were due to C. jejuni, 5.9% were due to C. coli, 0.9% due to C. lari and 0.4% due to other
species. Between 2002 and 2006, hospital admission or consultation of a medical spe-
cialist was involved in 17-24% of the Campylobacter infected patients. Cases involving
travel varied between 7-11%, however this is underreported by the laboratories and is
twice as high if individual patients are questioned about recent travel.

Seasonal evolution and year trend of campylobacteriosis

Similar to the data of the occurrence of salmonellosis (section 4.19), the incidence
of campylobacteriosis in humans shows a seasonal variation. The number of human
Campylobacter isolates strongly increases in May, has a 1% summer peak at the begin-
ning of June and a 2™ larger summer peak from the end of August to early Septem-
ber (Figure 4.3.2). In contrast to Salmonella (Figure 4.19.6), the number of Campylo-
bacter-positive poultry flocks at slaughter (caeca) shows an explicit seasonal fluctuation
as well, paralleling the situation in humans, but lacking the 2" summer peak. The
upward trend in humans until 2001 is different from the gradually decreasing secular
trend in poultry meat, however the dip in 2003 and upward trend afterwards up to
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Figure 4.3.2. Seasonal and secular trends of the weekly occurrence of human cases of campylo-
bacteriosis and the percentage of (caeca) positive flocks in the slaughterhouses (RIVM - PVE). The
change in fluoroquinolone resistance concerned isolates derived from humans.

2005 is seen in both human surveillance and poultry monitoring. Resistance to fluoro-
quinolones increased from 25% in 1998 to 45% in 2006. Each year during the spring rise
of Campylobacter in humans and poultry, fluoroquinolone resistance decreases 15%,
gradually increasing again after the 1% summmer peak.

The dip in 2003 is probably related to the avian influenza outbreak in poultry (Figure
4.3.3), when sales of poultry meat were significantly lower than in the years before and
after 2003. Figure 4.3.3 shows that during the avian influenza outbreak the incidence
of human cases were lower than experienced in former years and then returned to
expected levels again in 2004.
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Figure 4.3.3. Seasonal course of human cases showing a dip in 2003 during the avian influenza
outbreak below expected (left figure: based on trends in time series five years before); sales and
prices of poultry meat were significantly lower in that period as well (right figure).

Antibiotic resistance

The resistance levels of isolates from humans and food producing animals showed a
general tendency to increase, except for erythromycin resistance in C. coli from pigs
which decreased after the ban of the growth promoter tylosine in 1999.
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Farm animals

In 2005, for the first time Campylobacter spp. from dairy cows and veal calves were
included in the surveillance. Isolates from veal calves showed the highest levels of
resistance and multi drug resistance, whereas isolates from dairy cows were mostly sus-
ceptible. Also for the first time, isolates from raw poultry meat products imported from
South America and from organically reared poultry and pigs were included. Resistance
to erythromycin, representing the first choice drug for therapy of human campylobac
teriosis, occurred more frequently in isolates from imported products, than in isolates
from Dutch food animals. Surprisingly, in isolates from organically reared poultry and
pigs resistance levels were similar to those of conventionally reared animals. Colonisa-
tion of biological animals with resistant campylobacters from the environment may be
an explanation.

Humans

Between 2002 and 2006 resistance against fluoroquinolones (mainly ciprofloxacine)
increased (Table 4.3.5) to about 45% in 2006 (cf. Figure 4.3.2), against tetracycline to
about 22% and resistence to macrolides (erythromycine) doubled to more than 2%.
Resistance to fluoroquinolons is clearly higher in travel-related infections (53-55%) than
in endemic ones (36-45%). As fluoroquinolones are the medication of first choice in
severe (traveller’s) diarrhoea, this is of concern. The doubling of resistance to erythro-
mycin within four years, antibiotic of first choice in case of a Campylobacter infection,
requires close monitoring as well.

Table 4.3.5. Antibiotic resistance in isolates of endemic acquired and travel-related infections with
C. jejuni and C. coli, 2002-2006.

Endemic (2002-2006) Travel-related (2002-2006) C. spp., total
C. jejuni C. coli C. jejuni C. coli 2006 2005 2004 20023

N R% N R% N R% N R% R% R% R% R%
Fluoroquinolone 9138 35.5 555 38.2 746 552 74 527 451 369 35.1 33.2

Tetracyclin 6654 19.1 489 22.1 518 274 65 154 21.7 222 196 18.5
Erythromycin 7555 14 522 33 625 1.8 69 2.9 2.2 2.1 1.3 1.2

Conclusions

Data from the public health laboratories indicate that the incidence of campylobacte-
riosis fluctuated considerably between 1996 and 2006. This is in contrast to trends seen
in other industrialised countries in which the incidence steadily increased up to 2001
and decreased afterwards. A dip in the incidence in 2003 was probably related to the
avian influenza outbreak in poultry when sales of poultry meat were significantly lower
than in the years before and after 2003. The reasons for the variability in incidence
are not understood, neither is its rather loose relationship with the contamination of
poultry meat. As shown, food and probably the environment, including the domestic
environment undergo continuous contamination from the reservoirs of Campylobacter.
These, including farm animals, wild animals and pets, create many pathways by which
humans (and poultry) can come into contact with Campylobacter. Between April 2002
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CASA-study. Risk factors for endemic Campylobacter jejuni and Campylobacter coliinfections in

the Netherlands

Control of campylobacteriosis as the most common
cause of bacterial gastroenteritis in the Nether-
lands, is hampered because the epidemiology is
incompletely understood. Therefore, a case-control
study of risk factors for campylobacteriosis was
conducted during 2002-2003. Cases were labora-
tory-confirmed patients with campylobacteriosis.
Controls were selected from the population reg-
istries of 256 municipalities by frequency matching
according to the expected number of cases by
age, sex, degree of urbanization and season. 1292
(46%) of the 2833 Campylobacter jejuni cases, 121
(47%) of the 256 Campylobacter coli cases and 3409
controls completed a questionnaire on risk factors.
In multiple logistic regression, the consumption of
chicken, undercooked meat, meat prepared at a
barbecue and undercooked seafood, eatingin a
restaurant, ownership of cats and dogs, especially

puppies, occupational exposure to raw meat as

a cook or butcher, contact with persons with
gastroenteritis symptoms outside the household
and the recent use of gastric anti-secretory drugs
were associated with endemic C. jejuniinfection.
For endemic C. coliinfections, consumption of
undercooked meat, meat prepared at a barbecue,
tripe and foods brought at a stall, recent use of
proton-pump inhibitors and swimming were identi-
fied as risk factors.

This study illustrates that important differences ex-
istin sources of exposure and the impact of expo-
sure for different Campylobacter species. Because
the incidence of C. jejuniinfections is higher than
C. coliinfections the level of exposure to C. jejuni
is assumed to be higher as well and may lead to a
better development of partial immunity explaining
some of the differences.

Table Risk factors for endemic infections with Campylobacter jejuni and C. coliin their final multivariate mod-

els. (ns. not significant)

Controls C. jejuni cases C. colicases
Total N (response %) 3106 (33) 1013 (46) 79 (47)
Risk factors for endemic infections ~ N(%) N(%) PAR(%) N(%) PAR(%)
(95%Cl) (95%Cl)
Chicken 2196 (70) 773 (77) 23(10-33) ns
Undercooked meat 316 (10) 188 (19) 10(8-12) 26 (32) 49
(2.3-10.5)
Game 94 (3) ns 7(8) 5(0-7)
Tripe or organ meat 42(1) ns 4(5) 4(1-5)
Meat BBQ/grill/microwave 626 (20) 292 (29) 12 (8-15) 27 (35) 23
(1.3-4.1)
Undercooked seafood 202 (6) 83(8) 4(2-5) - ns
Eating in a restaurant 1257 (40) 459 (46) 11 (4-16) - ns
Food bought at a stall 350 (11) ns 14 (18) 10 (3-14)
Ownership of dogs 674 (22) 277 (27) 6(0-11) - ns
Ownership of cats 698 (22) 268 (27) 7(3-10) - ns
Occupational expos. raw meat 60 (2) 41 (4) 2(0-2) - ns
Swimming 632 (20) ns 23(29) 17(7-22)
Contact symptomatic persons 328 (11) 120 (12) 4(1-6) - ns
outside the household
Use of proton pump inhibitors 69 (2) 101 (10) 8(7-9) 16 (20) 9.7
(4.6-20.6)
Use of H2-antagonists 23 (1) 16 (2) 1(0.4-1) - ns
Total risk factors 51 66

ns: not significant
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and April 2003, the laboratory-driven case-control study (CaSa project), was conducted
to indicate the relative importance of the transmission routes involved and to quantify
the role of possible risk factors. The results show that only slightly more than 50% of
the cases can be attributed to known risk factors, with a significant portion attrib-
uted to poultry meat, pets and ant-acid drugs. The low number of cases explained
some puzzling differences in the relative importance of foods and risk factors between
C. jejuni and C. coli and are suggestive of a significant role of the development of par-

tial immunity in persons regularly exposed to Campylobacter.

The CARMA-project: Integrating epidemiology, risk assessment and economics

When evaluating an intervention or policy,
decision-makers need to determine its ability to
positively impact public health (effectiveness), at a
reasonable cost (efficiency) in a fair manner for all
affected parties (equity). Risk assessment, epidemi-
ology and economic analysis are all tools that can
be used to aid risk management in such decisions.
In the Netherlands this interdisciplinary approach
involving different scientific institutes was applied
to the control of Campylobacter on broiler meat.
The CARMA project is a collaboration between

the RIVM, the ASG, the Agricultural Economics
Research Institute (LEI), the VWA and RIKILT - Insti-
tute of Food Safety, all in the Netherlands.
Estimates were made of the potential benefits
(Figure 1) and costs (Figure 2) of a large number of
possible interventions to decrease human exposure
to Campylobacter by consumption of chicken meat.
Chicken meat consumption accounts for 20-40%

of all cases of illness in the Netherlands. For this
purpose, a farm to fork risk assessment model was
combined with economic analysis and epidemio-
logical data. Reduction of contamination at broiler
farms could be efficient in theory. However, it is
unclear which hygienic measures need to be taken

4.4 Chlamydophila spp.

Chlamydophila psittaci

and the costs can be very high. The experimental
treatment of colonized broiler flocks with bacteri-
ophages has proven to be effective and could also
be cost-efficient, if confirmed in practice. Since a
major decrease of infections at the broiler farm is
not expected in the short term, additional measures
in the processing plant were also considered.

At this moment, guaranteed Campylobacter-free
chicken meat at the retail level is not realistic. The
most promising interventions in the processing
plant are: limiting fecal leakage during process-
ing, and the separation of contaminated and
non-contaminated flocks (scheduling), followed by
decontamination of the contaminated flock. New
(faster and more sensitive) test methods to detect
Campylobacter colonization in broiler flocks are a
prerequisite for successful scheduling scenarios.
Other methods to decrease the contamination of
meat of colonized flocks such as freezing and heat
treatment are more expensive and/or less effective
than chemical decontamination. Based on the risk
models developed for the project, quantitative crite-
ria for Campylobacter on broiler meat are being
developed and related to the Appropriate Level of
Protection, as defined by Codex Alimentarius.

Chlamydophila psittaci, an intracellular bacterium, is the causal agent of avian and
human psittacosis, the latter also known as parrot fever or ornithosis. Notably birds of
the psittacine family have been known to transmit the disease to humans, hence the
designation psittacosis or parrot fever.

The term ornithosis relates to the possibility that members of almost any bird family
may transmit the disease as well. The organism is usually transmitted by the inhalation
of aerosolized dried faeces or respiratory discharge of infected birds. In the human host,
psittacosis usually presents itself with influenza-like symptoms that, if left untreated,
can result in serious health problems.
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Risk reduction by interventions
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Figure 2. Cost-utility ratio of different interventions to reduce contamination of broiler
meat with Campylobacter. Data are presented when effect on Dutch consumers only are con-
sidered and when effects on all consumers (including export from the Netherlands) are consid-
ered. Only(products from) flocks that are tested positive (PCR-test) are treated

Animals

Avian psittacosis is a notifiable animal disease. Registration of cases of avian psittaco-
sis, however, has been fragmentary. With the formation of VWA in 2003, consistency
of registration gradually increased and by 2006, the year of the fusion of RVV and KvW
becoming effective, has become conclusive, although it is not known to what exact
extent veterinary practitioners actually do notify avian cases. From 2003 to 2005, 15,
19 and 43 suspicions of avian psittacosis were reported to VWA of which 9, 6 and 12,
respectively, were confirmed. The figures do not necessarily reflect an actual increase
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of incidence, as they may well be the result of heightened awareness and more consist-
ent case registration. A study in 2005 in Amsterdam revealed a prevalence of C. psittaci
in feral pigeons of 5 to 10 %.

Several serotypes of C. psittaci are known, all of which have a certain preference for
specific avian families and exhibit varying degrees of pathogenicity. C. psittaci is known
to be widespread in pet birds, poultry and wild birds with psittacine birds and pigeons
having the highest infection rates. Persistent infections appear to be common. Clini-
cal features in birds, if any, are indicative of a systemic infection and are comprised of
respiratory signs, diarrhoea and dullness. The organism is excreted in droppings and
nasal discharge, often intermittently. Bacterial excretion may be triggered by various
stress factors. It seems that C. psittaci is capable of true latency in which multiplication
does not occur and sensitivity to antibiotic treatment ceases. Contrary to expectation,
prophylactic sub-therapeutic antibiotic medication, as seen frequently in the psittacine
bird trade, may actually induce latency, thus rendering the practice futile and hamper-
ing diagnostic procedures that require the agent to be shed. The organism remains
viable in the environment for extended periods of time, giving rise to the possibility
of indirect transmission without obvious bird contact. Today, official avian psittacosis
testing entirely relies on PCR.

Humans

Like its avian counterpart, human psittacosis is a notifiable infectious disease. In con-
trast to the vet