» Cholinesterases (ChEs) are specialized carboxylic ester hydrolases
that catalyse the hydrolysis of choline esters. Two types of ChE activity
have been identified in mammalian tissues; these are distinguished
according to their substrate specificity and sensitivity to the selective
inhibitors. The first is acetylcholinesterase (AChE, EC 3.1.1.7). The
second is butyrylcholinesterase (BChE, EC 3.1.1.8).

» Organophosphorus (OP) compounds are esters of phosphoric acid
containing alkoxy, alkyl, amino or thioalkyl groups. These pesticides
are widely used today in veterinary medicine to control parasites [1].

» The toxic effects of OP [dichlorvos (DDVP)] compounds are almost
entirely due to covalent modification and hence inhibition of
acetylcholinesterase (AChE) in the nervous system.

» An outline of the mechanism of inhibition of AChE by
organophosphorus compounds is shown below.
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» To investigate the optimum pH for AChE and BChE from liver and
muscle of sheep, cattle, and pig.

» A further aim was to study the most sensitive pH effect to the rate of
constants (k;) of DDVP-inhibited AChE and BChE from liver of food
animals.

> Meat from food animals (5 sheep, 5 cattle and 5 pigs) was obtained
from local abattoirs and transported in a cool box to the laboratory.

> To extract ChEs, samples of liver and muscle were cut into small
pieces (3-5 mm3), and homogenized using a mechanically-driven
homogenizer (Model X520-D, T6 probe, Bennett and Company, Weston-
super-Mare, UK) with phosphate buffer, pH 8.0 (ratio 1:9), and
centrifuged at 9000 g for 5 min.

» AChE activity was determined using the Ellman (1961) method,
adapted for a plate reader.

» For detection of optimum pHs, ChEs was measured for different pHs
(6-9) at 20 °C. The increase and decrease in ChE activity over different
pHs was then monitored (e.g. Figure 1A).

» For measurement of rate constants for inhibition (k), ChE was
inhibited with 4, 6, and 8 yM DDVP in pHs 6.5, 7.5, and 8.5, respectively.
The decrease in ChE activity over different times (0-60 min) was then
plotted (e.g. Figure 1B).
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Figure 1: The figures above illustrate the data analysis used to obtain for
optimum pH (A) and for rate constant for inhibition (B). The data are for
sheep liver. Optimum pH data were fitted with a Gaussian peak using
SigmaPlot 11 (Systat software, Inc.). For the rate constants (k;) data the
inhibition time courses at different times after inhibition were fitted with a
single exponential decay.
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Table 1: Optimum pH values for AChE and BChE from liver and muscle of
food animals.

Tissues Animals AChE BChE
Sheep 8.0 8.5
Liver Cattle 8.1 8.3
Pig 7.9 8.5
Sheep 8.1 7.8
Muscle Cattle 8.2 7.8
Pig 8.1 7.7
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Figure 2: Comparison between liver and muscle ChEs activities (percent
of value at peak) from food animals within a range of pHs (6-9).
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Figure 3: Residues of the DDVP (plotted on the y-axis) vs. the percent
liver ChEs activities (x-axis) for food animal at different pHs. Vertical
dashed lines are drawn at the mean percent control of ChEs activities.
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Figure 4: Comparison between AChE and BChE activities (percent
control) in liver from sheep, cattle, and pigs inhibited with DDVP within
three different pHs (6.5, 7.5, and 8.5).

> This is the first study that provided original data concerning an
enzymological characterization of this inhibitor in food animals.

> In liver, the Optimum pH values in BChE was higher than AChE,
while in muscle optimum pH values in AChE higher than BChE.

> In both AChE and BChE, k; values for inhibition by DDVP
compounds was higher in pH 6.5 than other pHs.

> In all animals residual ChEs activity after inhibition by DDVP
compounds was lower in AChE than in BChE.




Essential Requirements for Surveillance Systems
for Emerging Diseases
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Background

Surveillance systems should support the ongoing systematic collection and analysis of data, resulting in
relevant intelligence at an appropriate geographical and temporal scale to support risk managers in taking
decisions to prevent and control an emerging disease. Two recent emerging disease events, reported colony
losses in bees and the Q fever outbreak in the Netherlands, have highlighted important requirements for
existing surveillance systems to ensure preparedness for emerging diseases at EU level.

Method

For each disease event existing surveillance data for the European Economic Area countries was collated
and reviewed. In addition questionnaires were completed by reporting organisations in these countries
describing the existing surveillance systems.

Results-Colony losses in bees

For the 24 countries completing the surveillance network
analysis tool (SNAT) a general weakness in most of the sur-
veillance systems was identified (Figure 1). Key system
components missing included, technical committee to
develop procedures, integration with laboratory services,
protocols suitable to collect representative figures,
relational data management tools and performance
indicators.

The review of the existing surveillance data indicated a lack
of representative data at country level and comparable
data at EU level for colony losses (Figure 2). The major
problems were inconsistent definitions of “colony losses”
and the variability and validity of the epidemiological
indicators reported.

Figure 2.Countries with rep veillance data

in Europe

Results-Q Fever in ruminants

The responses from 26 countries completing the questionnaire indicated that the disease is notifiable in 14
countries but no harmonised case definition was available. In addition only a few countries operate official
surveillance programmes and 5 countries do not have a national reference laboratory established.

The review of available surveillance data highlighted the considerable differences in testing protocols and
programme design (Table 1). Consequently interpretation of the data was hampered by missing data, and the
inability to discriminate between active and passive systems and prevalence and incidence epidemiological
indicators.

Number
Countries | Animals Tested | Herds Tested
Reporting

Programme Sampling stage

100%

Relevant and detailed surveillance objectives

Expectations of partners and ir defined and relevant

Diseases, syndromes and contamination relevant to situation in country
Control strategy implemented for bee diseases

Appropriate and sufficient budget devoted to MDW surveillance

Operating central unit with sufficient operational means

Steering committee established to define orientations of surveillance
Technical committee supporting the development of all technical documents
Provincial units lized on the whole territory

Active role of the provincial units in the system

Surveillance field agents with exhaustive field coverage

Sufficient material and financial means of provincial units and field agents
Formalization and efficient i of the diagnostic laboratory >
Skilled human resources for the diagnostic needs

Sufficient diagnostic equipment or d link to a reference lak y
Standardized and recognized diagnostic techniques

Surveillance system organization and of i i in the
Surveillance objectives clearly formalized and relevant

Formalized surveillance protocol

Complete surveillance protocols and standardization of data collected
Existence of a centralized database and data management

Objectives

Central

Field

orin a charter
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Routine use of a geographic information system for data analysis s
Trained personnel for data entry, management and analysis a
Multi-disciplinary analysis of data (interpretation of data)
Existence of coordination meetings at the central provincial level 5
Coordination meetings of pi ined frequency and a report produced E
Central unit active for field agents supervision :.';
Provincial unit active for field agents supervision S
Satisfactory epidemiology training level at the central unit
Initial training implemented for all field staff .g
Objectives and content of the training ad for og jonal needs E
Regular refresher course of all field staff
Easy access for all actors to communication means E;E‘
OIE notifications and reports realized at 100% 5E
Solid policy of external communication stakeholders g E
Broad diffusionof an bgical bulletin and of laboratory analysis results £¢
Performance indicators developed and validated by the central unit c
Performance indicators regularly calculated, interpreted and di: d ',%
External evaluation of the surveillance system TE
i

Correcting measures implemented based on performance indicators /external evaluation

Clinical investigations Not reported CF 1 1 1 Figurel. Percentage of surveillance systems for colony losses in bees complying with the 40 SNAT evaluation criteria

Clinical investigations at autopsy blood ELISA 1 3 1

Clinical investigations at farm-blood CF 2 150 0 .

Clinical investigations at farm-blood ELISA 1 5 1 conCIUSIons

Clinical i tigati it farm-blood IFA 1 131 4 y . . . N

!nfca f"ves !ga fons LU L 3 > Clear and specific case definitions should be specified for all disease events monitored by a system

Clinical investigations at farm-organ/tissue  CF 1 19 15

Clinical investigations atfarm-organ/tissue PCR 1 37 0 > Integration with laboratory services and use of appropriate testing methods is essential, for emerging

Clinical investigations at farm-organ/tissue  IHC 1 2 0 diseases negative results represent valuable information

Surveillance survey Not reported CF 1 774 51 > Consistent and robust epidemiological indicators calculated according to standard protocols for

Surveillance survey at farm-blood ELISA 1 31 1 comparable populations should be defined

Suivellancelsuivey atifammabulkimils EFSR L v =5 > Development of generic data models to facilitate data transfer and analysis at country and EU level is

Surveillance-selective sampling at farm-milk PCR 1 0 2 recommended

Survey at farm-blood ELISA 1 513 0 o ) .

IR > Development of common performance indicators for surveillance systems would result in a robust

% blood ELISA 1 402 10 i i ing di

non ap-parent Q fever o standardised surveillance at EU level for emerging diseases.

random survey, N

non ap-parent Q fever VEIE S 173 L D i Q fever scientific opinion 2010 (http://www.efsa.europa.eu/en/scdocs/doc/1595.pdf)

Development of harmonised schemes for the monitoring and reporting of Q-fever in animals in the European Uniol
Table 1. Available data for Q fever testing in Goats for 2009 (ht‘t/ '//\F/\’/r:/;efsa eurr: r:eu/e;/scr;ocs/scdoc/nz-.tszIhtn!\r)‘g nd reporting of Q-fever in animals in uropean tnion
(CF=complementfixation,PCR=pol, hai ~tion, ELISA linkedi rt IFA=i enceassay, P U pa .
IHC = immuno histo chemical) Bee Mortality and Bee Surveillance in Europe (http://www.efsa.europa.eu/en/scdocs/scdoc/27e.htm)
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Rotavirus in Human and Domestic
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INTRODUCTION

In humans, rotavirus has been documented to cause about 111 million cases of gastroenteritis requiring home care annually, 25 million clinic visits, 2 million
hospitalizations and a median of 440,000 deaths in children under 5 years of age world wide (Parashar et al., 2003). Rotavirus was the major detected pathogen
associated with diarrhea in Melit District in South Sudan (Sixl et al., 1987).

In Sudan, Mohamed et al. (1998) detected rotavirus in 8 out of 200 camel calves; and by us in 13.9% of 332 camel calves with diarrhea (Ali et al., 2005).

In Sudan, rotavirus was detected in 77 out of 116 calf samples (EI Nour, 1994).

Berrios and colleagues (1988a) described the association of rotavirus infection with diarrhea in young goats.

Nature Renews | Macrobeology

MATERIALS and METHODS

Sample collection: A total of 198 stool samples were collected during 2005-2006 from 85 infants, 50 camel calves, 40 cattle calves, and 23 goat kids.
Group A rotavirus antigen detection: All fecal samples were examined by Rotavirus IDEIA ( DAKO Diagnostics, U. K.).
Polyacrylamide gel electrophoresis (PAGE): 20 samples, were tested by PAGE according to published methods (Steele and Alexander, 1987).

RESULTS

Polyacrylamide gel electrophoresis (PAGE):
Of 20 samples examined by PAGE, 10 were positive for group A rotavirus
Electropherotype with different profiles (Fig.1)

Rotavirus antigen detection:
A total of 33 (12 infants, 13 cattle, 5 goat and 3 camel) samples tested for
group A rotavirus were found positive (Fig. 1).

Figure 1 : Detection of group A rotavirus in fecal samples of Figure 2: Characteristic group A rotavirus long profile detected by
infants and domestic animals in Sudan using ELISA. PAGE, lane 1.2.3.4.10 human, lane 5 camel, lane 6,7,8,9 cattle
samples

DISCUSSION and CONCLUSION

In this study rotavirus antigen was detected in 14.1 % of 85 tested infants. In the present study, rotavirus antigen was detected in 6 % of 50 tested camel calves: this
confirms the association of rotavirus with camel calf diarrhea.

The results obtained in this small study reveal the detection of rotavirus antigen in 32.5 % of 40 tested calves, this was the highest incidence noticed in this work and is
higher than most of the previous reports. This study has shown the significant role of rotavirus n diarrhea in kids (21.7 %).

Characteristic group A rotavirus long profile was seen in 10 samples, most of them were human samples.

Group A rotavirus is existing in human and domesticated animals in Sudan.

The highest rotavirus incidence was in cattle then in goats.
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The effect of neutering on the
risk of mammary masses:

Royal Veterinary College

a systematic review

The primary aims of this project were:

» To evaluate the strength of evidence for an
association between neutering, or age of
neutering, and mammary masses of

any histological type in bitches

»To estimate the magnitude of the
association.

A systematic review was conducted according to a pre-defined protocol based on
Cochrane guidelines. PubMed?, Cab Direct® and ISI Web of Knowledge® were
searched according to terms shown in Box 1. Articles from peer-reviewed journals
published in English were eligible, as shown in Box 2.

Eligible articles were reviewed independently by two epidemiologists, using a pre-
defined data extraction form based on suggestions from the Cochrane Handbookd.
Risk of bias was assessed using the Cochrane? (trials), Newcastle Ottawa® (case
control; cohort) and Downs and Black' (cross-sectional) systems and classified

according to SIGNY recommendations.

Box 1. Search Terms

1. Dog OR dogs OR bitch* OR canis* OR canine* OR
canid* OR "Dogs"[MAJR]"

2. Spay* OR neuter* OR ovariohysterectom* OR
ovariectom* OR gonadect* OR gonad OR gonads
OR spey* OR "Ovariectomy/veterinary"[MAJR]

3, mammar* OR breast* OR "Mammary Glands,
Animal"'[MAJR]

4. tumour* OR tumor* OR cancer* OR neoplas* OR
mass OR masses OR lump* OR "Neoplasms/
veterinary"[MAJR]

(#1 AND #2) OR (#1 AND #3 AND #4)

Box 2. Eligibility Criteria

1.  Either the frequency of mammary masses was
measured in both neutered and entire female dogs
(or animals neutered at different ages);
or the frequency of neutering (or neutering at
different ages) was recorded in both female dogs
with and without a history of mammary masses.

2. The results of Criterion 1 were reported.

3.  The “neutered” dogs were neutered by ovariectomy
or ovariohysterectomy.

4.  The report was an original research article.!

5.  The report was published in a peer-reviewed journal
(according to the journal’s current guidelines).!

6.  The full text of the report was available in English.|

11,147 records

identified through
database searching

3! "4

7,557 records after =
duplicates removed.

A4

340 full-text articles —
assessed for eligibility
A 4

13 studies potentially
eligible before
assessment of risk of
bias

4 studies included in
qualitative synthesis

0 studies included in
quantitative synthesis
(meta-analysis)

ILFORD HPS PLUS

Of 11,149 records initially identified by the search strategy,
13 articles satisfied the eligibility criteria, as shown in the
flow-diagram. Nine of these were judged to have a high
risk of bias; the remaining four’234 were classified as
having a moderate risk of bias. The table below
summarises potential bias in included studies.

One study’ of histopathology results (n=174 found a strong protective effect of
neutering before 2.5 years of age (Relative Risk 0.06), particularly neutering before 15t
oestrous (Relative Risk 0.005) on the risk of mammary malignancy, as opposed to other
diagnoses. However, these results are not directly applicable to the general dog
population because the study population consisted only of dogs from whom biopsies were
submitted. Also, no confidence interval or p value was presented and there were other:
potential biases, summarized in the table below.

Two studies found no evidence of an association between neutering and the risk of

developing any mammary mass? (n=144) or the risk of neoplasia amongst dogs with
3

mammary n . . .
(n=2270). One study* (n=65) Bias in Included Studies
reported “some protective s - =)
effect” of neutering on the ) Sle |55 S 5|3
risk of developing mammary S S8 (‘/J;é 9 % o
tumours, but no measures of 3|2 a—,@ 0T
association were presented. Source of Biasi 5 % 8 §§ % 2 g
2 records identified OO = 2 0=
through references Schneider 1969
cited |n. included Case Perez Alenza 1998
articles Control
Richards 2001
7,217 records excluded
Cohort |Bruenger 1995
j. The studies were at low risk of bias
) in the following categories:- case
32 text articles Legend control: case definition,

miscellaneous; cohort: length of
follow up, classification of mammary
tumour status and ensuring cohorts
were disease-free at start of study.
k. Two different control groups used.

9 studies at high risk of
bias or confounding Conclusions
Owners should be advised that the overall strength of evidence that neutering reduces

the risk of mammary tumours—and that early neutering is more strongly protective—is
weak.

excluded

High Risk of Bias
Low Risk of Bias
Unclear Risk of Bias

One commonly-cited study of biopsy results found that bitches neutered before the age
of 2.5 years were less likely to be diagnosed with malignant mammary tumours, as
opposed to having other diagnoses (reduction approximately 20-fold). However the
results are not directly applicable to the risk of developing tumours in the general
population, and were judged to be at moderate risk of bias and confounding. Two
studies, also at moderate risk of bias, found no evidence that neutering either reduces
the risk that a dog will have a mammary mass, or reduces the risk of malignancy
amongst dogs with mammary masses.

This information should be balanced with other available information on the risks and
benefits of neutering in general, and in particular early versus late neutering.

Further research into the association between mammary masses and neutering should

focus on recording:
» age, breed and exposure to synthetic Progesterones, as potential confounders.

» age at neutering and length of subsequent follow-up period.
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Caseload of final year veterinary
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+*Final year veterinary students at The University of Nottingham undertake a series of rotations through various
veterinary disciplines and species-specific practices prior to graduating and entering the profession

+*In a community-based education model where students undertake rotations through Clinical Associate practices,
it is difficult to assess the caseload seen by students during rotations. It is important to ensure they have had the
opportunity to participate in many facets of veterinary practice during their final year of training

“*There is very little published information outlining the types of cases commonly presented to veterinary surgeons
in the UK, which makes determining whether final year students are seeing the appropriate caseload difficult

<*Documentation of the cases seen by students is a way of assessing rotation content, and additionally adds to the
evidence-base in veterinary medicine on the common conditions seen in practice

Methods:
Final year veterinary students at the School of Veterinary Medicine and Science at The University of Nottingham were asked to voluntarily
record information on cases they were involved in during rotations.

This was done using a basic clinical coding booklet, and an electronic database located within an online site already used by students for general
communication, feedback and assessment whilst on rotations.

$eventy .e|ght of 87, final y.ear students recorded case Of the total number of entries for body system (n=6642), the
information electronically, with a total of 5432 cases L .
ded bet Mav 2010 and Feb 2011 majority of recorded cases involved the musculoskeletal
recorded between Viay and rebruary ’ (20%), gastrointestinal (15%) and cardiorespiratory (13%)
The data were not normally distributed, with a median of 57 systems.
cases recorded per student (IQR 23-93).
P la ) Of the cases recorded 1322
400 detailing diagnoses 1200
(n=2568/5432; 48%), 1000
3w - most did not state that a 600
i definitive diagnosis had 400
§ been reached (n=1892; Z°§’,
£ z g e 5 3 3 g E 55- 2 3
2 L A A s &
Of the total entries for species (n=5432), the majority of cases involved Of the recorded cases selecting one of the outcome options (n=2998/5432;
canines (34%), followed by equines (25%) and bovines (14%). 55%), the majority of cases resulted in some form of treatment

(n=1388/2998; 46%), followed most commonly by no treatment
(n=870/2998; 29%).

1 10 100 1000 10000
H Canine ‘

HEquine Treatment
® Bovine
M Feline No action
M Avian
= Not recorded Management advice
Other
Lagomorph Euthanasia
Rodent
Ovine Other

Surgery

Refer

Conclusion:
These results show that a broad range of cases involving a variety of body systems and species were recorded by most final year veterinary
students during their rotations.

The information here adds to the limited knowledge base on what vets are commonly presented with in veterinary practice and how these cases
are managed.

More detailed information is being collected as part of the research conducted by the Centre for Evidence-based Veterinary Medicine on cases
seen in veterinary practice and conditions seen commonly by veterinary surgeons in the UK.
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A survey of current farming practices in England
and Wales relating to the use of antimicrobials

in dairy cattle and feeding of waste milk
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Introduction Methods & Response Rate

In recent years bacteria, particularly E. coli, have emerged with resistance to 3 and 4t A sampling frame of dairy farms in England and Wales stratified by herd
generation cephalosporin antibiotics. These antibiotics are widely used as front line treatments size was constructed from the Cattle Tracing System database and 4000
in human medicine and the development and dissemination of bacteria resistant to these farms randomly selected from this. Each farm was sent a postal
medicines is a serious medical problem. This resistance is mainly conferred by the production questionnaire and covering letter explaining the purpose and
of enzymes such as Extended Spectrum Beta Lactamases (ESBLs). Ongoing surveillance background to the study. A sample size calculation showed us that at
studies at the Veterinary Laboratories Agency have observed farms where ESBL E. coli are  least 385 responses were required to allow us to estimate with 95%
present and detected more frequently in young calves than older cattle. Calves are sometimes confidence what proportion of farms were carrying out these practices.
fed waste milk, which is milk that cannot be sold for human consumption. Waste milk might
include colostrum, mastitic milk and milk from cows treated with antibiotic or non-antibiotic
medicines that may lead to a residue in the milk. The purpose of this survey was to assess
current practices for the antibiotic treatment of dairy cows and feeding of waste milk to dairy-
bred calves on dairy farms in England and Wales.

In total 569 farms responded to the survey, of which 527 (93%) kept dairy
cows and reared calves to weaning and so could complete the
questionnaire in full (Fig. 1). A summary of the key findings from the
survey are presented below.

General Farm Characteristics

Of the 527 farms that completed the questionnaire, 81% did feed waste milk to | = | e
calves. We had responses from 48 different counties across England and Wales
with the highest proportion of results from Devon (11%) and Cumbria (8%) -
counties known to have some of the highest cattle populations in Great Britain.
The herd size of respondents (adult milking cows) ranged from 1 to 1000 with a
mean herd size of 154 (Fig. 2).

O Notanswered
ONo
527 OYes

a2

The majority of respondents (74%) calved all year round. Of those that calved
seasonally, autumn was the most common season for calving (13%) followed by o
spring (8%).

Keep dairy cows and rear calves to weaning Feed waste milk to calves W

Figure 1 A summary of responses to the survey Figure 2 Distribution of ltheksizelj _oflrrr:ilking cow herds on farms which
ook part in the survey

Antibiotic Treatments

The number of cases of mastitis treated during lactation in the last The most commonly used injectable antibiotics were
year ranged from 0 to 500 with a mean of 47 (Fig. 3). Around 90% Tylosin (27% of farms) Dihydrosteptomycin &
of respondents used antibiotic tubes to treat mastitis. Cefquinome, Procaine penicillin (20% of farms) and Ceftiofur, a 3r
a 4th generation cephalosporin, was the second most frequently © generation cephalosporin (13% of farms) (Fig. 6). On
used (Fig.4). 96% of respondents used dry cow antibiotic tubes at average, respondents used their most commonly
drying off. Cefalonium, a 1st generation cephalosporin, was most used injectable antibiotic in 18% of their herd.

frequently used by 43% of farms (Fig. 5).

Number of Farms

250

Figure 4 Frequency of milking cow tubes used to treat mastitis in lactating
Mopn s o sies @ AT cows, grouped by active ingredients. Red bars indicate ir
bar = inin ination with other

200

Cefalonium
Cefquinome
i

Bismuth subnitrate
loxacillin benzathine

i

Figure 3 Distribution of the number of mastitis cases in dairy herds

Figure 5 Frequency of dry cow tubes used at drying off, grouped

Figure 6 Frequency of injectable antibiotics used in dairy cows. Red
by active ingredients. Red bars indicate cephalosporins.

bars indicate cephalosporins.

Waste Milk Further Work

This survey revealed that the majority of farms leave calves to suckle for up to 24 hours after birth. The least
common practice was to remove calves straight away although this did occur on around 15% of farms.
As shown in Fig. 1, 81% of respondents did feed waste milk to calves. The survey also revealed that 356/410
respondents fed milk to calves from cows with mastitis (87%). Fig. 7 illustrates that the majority of waste milk i
. . E . o obtained has been presented here and shows that
contained milk or colostrum from cows in receipt of antibiotics.
the feeding of waste milk from cows in receipt of
The most common factor antibiotics is common in England and Wales.

This survey has provided a great deal of data on
current farm practices in England and Wales
which has not been available before. The key data

- ! affecting respondent’s  Further work is underway to assess the levels of
| decision to feed waste milk antibiotic residues in waste milk, and to determine
5 to calves was to save \ypether these can select for ESBL E. coli. That
' B mon losely follow . L . . .
] ONEVACOSE 3": © : (:)dhby information, in combination with the data obtained
- convenience (Fig. 8). Other . . .
100 { - (Fig- 8) . by this survey will be used to develop a risk model
- factors that were specified i e )
- . to assess the risk of the acquisition or selection of
] generally consisted of e - | I
——— ——— ; . . coli from feeding calves waste milk and to
s SRS o improvements  in  calf 9
: P recommend practical control measures.
Figure 7 Description of the contents of waste milk on farms which took Figure 8 Reasons given by farms for feeding waste milk. Multiple gl'OWth and immunity.
part in the survey. Multiple answers could be given so individual farms answers could be given so individual farms may be represented more
may be represented more than once. than once.

Centre for Epidemiology and Risk Analysis

Veterinary Laboratories Agency An Executive Agency of the
Addlestone

Surrey KT15 3NB, UK Department for Environment, Food & Rural Affairs
Tel +44 (0)1932 341111 www.defra.gov.uk/corporate/via
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Trade contact network in the pork supply chain

Characterisation of the network topology

Data basis

+ 176 premises from a producer community in Northern Germany

+ 6,892 animal movements in an observation period from 2006 — 2009
- 770 different trade connections

Static network analysis

In-degree
+ Number of trade partners which
deliver animals to a specific premise

Multiplier

Farrowing farm
Farrow-to-

Out-degree finishing farm

+ Number of trade partners which
receive animals from a specific premise

Scale-free networks
+ Power-law degree distribution = p, ~ Ck™¢
+ High amount of low-degree premises, small number of high-degree premises

Finishing farm

Abattoir

Results
In- and out-degree per premise type In-degree distribution Out-degree distribution
— 100 < 100
In-degree | Out-degree § PS §
Premise type N | e | st | 750 | 2" | st | 757 P y = 0.1629x0-936] P y = 0.3928x 1317
Petl | Petl | Pctl | Petl | Pctl | Petl K] ° R2 = 0.7541 Q [ R2=0.7891
Multiplier 60 0 1|35 10 2 - 2 ee 4
- g 10 ° g 10 ® ® o
Farrowing farm 20|12 3|13 8 g o °
Finishing farm 81 1.2/ 8|2 3 5 f_" ° E‘
Farrow-to-finishing farm 4 (1 1 2|2 5 7 g 1 () g 1 L)
Abattoir 15 |6 2056/ 0 00 S we® (Radid 2 -h\'
© o
Total 176 |1 |1 3 |1 4 6 « o
w 01 w01
1 10 100 1 10 100
Conclusion In-degree Out-degree

+ Network analysis provides a substantial tool for characterising contact patterns

+ Different types of premises reveal various degrees reflecting their position in the pork supply chain
+ The described network shows scale-free characteristics

+ Scale-free networks are highly resistant concerning the random removal of premises

selective vaccination
transmission or culling no transmission

F N e
o 0@ ) e-0-0® ) o X e
kL kL 2 @
- By strategic removal of highest-degree premises the network structure changes and can decompose into fragments.

- The chain of infections can be interrupted and further disease spread can be prevented.

Dipl.-Agr. Biol. Kathrin Buttner
Prof. Dr. Joachim Krieter
Dr. Imke Traulsen

Institute of Animal Breeding and Husbandry
itraulsen@tierzucht.uni-kiel.de
www.tierzucht.uni-kiel.de
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A case-control study of risk factors for
bovine cysticercosis in Danish cattle herdso

ﬂ ~ Francisco Fernando Calvo Artavia*!, Liza Rosenbaum Nielsen', Dorte Murmann Clausen" Lis Alban?
= Department of Large Animal Science, Faculty of Life Sciences, University of Copenhagen, Denmark, 2Danish Agriculture & Food Council
*francisco@life.ku.dk

Objective c
To quantify associations between potential risk factors and bovine cysticercosis in dairy and beef cattle at herd level A
for potential use to select animals from high-risk herds for future risk-based meat inspection in Denmark - o

Materials and Methods e GgE/ T
0 308 herds included in the study s

= 202 dairy and veal producers. 49 case herds, 153 control herds ;
= 106 beef producers. 28 case herds, 78 control herds i SRR T :

O Case herd definition . L
= herds hosting at least one animal diagnosed with bovine cysticercosis ' "
at meat inspection for >100 days in period January 2006 to March 2010 (n=77) n
Q Control herd definition NP R ke
= herds not hosting any animals diagnosed with bovine cysticercosis at meat inspection G L s B T :
in the period January 2004 to March 2010 4 of LK
= three control herds were selected per case herd by random sampling, stratified on dairy and beef herds (n=231) e

U Farm managers interviewed by telephone regarding cattle production, management practices, farm location, 4
staff and visitors Fig. 1 Distribution of bovine cysticercosis case herds, potential
case herds, selected control herds and other active cattle herds

U Univariable analyses and multivariable logistic regression analysis performed with forward inclusion of variables
in Denmark from 2006 to 2010. No obvious clustering.

Significant interactions only kept in model if meaningful. Significance level was set to 5% in regression analysis

Results
Animals grazing and farming type P = 0.037 Herd size P <0.0001 Persons with daily access to farm area >50 yrs old P = 0.013
OR=1.5,95%Cl: 1.2-1.8 OR=2.4,95%Cl: 1.2-4.8
i per 100 animals increase compared to herds where
in herd size . persons with daily access
y were below 50 years old
Levels OR 95%CI Higher risk of having infected
All animals grazing, organic 25 1.1-6.0 g ferm?
' ' g Or behavioural difference?.
All animals grazing, conventional 20 1.0-41 RISK FACTO RS F ROM

Non or some animals grazing, conventional 1.0

MULTIVARIABLE MODEL

Access to risky water source (stream, river or surface water)
and
Sewage treatment plant in proximity P =0.002

B OR=25,95%Cl: 1.1-5.6
) compared to herds §"Jf' ol Y,
W inwhichthereare | %m
* no sewage treatment .QCf 1‘

— -v&., .

© plants in the proximity S5

Conclusions and Perspectives

U This study supports previous studies where cattle drinking from risky water source (usually surface water) in combination
with having a sewage treatment plant in the proximity of the farm were major risk factors

O Grazing was significantly associated with finding carcasses with bovine cystercosis at meat-inspection, regardless of
farming type indicating that using organic farming for selection of high-risk herds is most likely insufficient

Food chain information might be useful to record cattle that have been grazing.

U There is no clear reason why persons >50 yrs old are more risky on farm, but it might be related to higher risk of being
infected with Taenia saginata or it is an indicator of certain unknown farming practices
Q Large herds are more likely to have at least one test-positive animal identified at meat inspection probably due to increased herd level
sensitivity when testlng more animals. Analysis of animal level data might add more information for risk-based systems.
A Farmers for participating in the project, Danish Agriculture & Food Council for providing data and The Danish Meat Board for

funding the interviews.

Share machinery or hire contractors P =0.028

OR=5.7,95% CI: 0.9 - 36.5
compared to herds not using
shared machinery

Note that very few herds did
not use shared machinery
Not feasible factor in a risk-
| based surveillance system

SVEPM 2011 Leipzig, DE



The relationship between herd size and milk ]CBF-
somatic cell counts of Irish dairy cows: A )
retrospective cohort study
Canty, M.J., Higgins, |.M. & More, S.J.

CVERA, Veterinary Sciences Centre, School of Agriculture, Food Science and Veterinary Medicine,
University College Dublin, Belfield, Dublin 4, Ireland

Introduction

Within the EU25, Ireland was the 8™ largest producer of
cows milk, producing 5.2 million tonnes of milk. Ireland is
one of the worlds leading producers of infant nutrition
products, producing 15% of the worlds powdered infant
formula (IBEC, 2007), which requires low somatic cell
count (SCC) milk.

Somatic cell counts are the single most important indicator
of milk quality, elevated milk SCC above 200,000 cells/ml
are usually indicative of infection.

Within the EU, commission regulations state that food
operators must initiate procedures if raw bulk tank milk
SCC exceed 400,000 cells/ml (EC, 2006; rolling geometric
mean over 3 months).

Objectives

The objectives of this study were to determine the
relationship between herd size and;

= Geometric mean individual cow milk SCC
= above 200,000 cells/ml (MSCC200) over an entire lactation
= above 400,000 cells/ml (MSCC400) over an entire lactation.

= First test day milk SCC (cows < 50 days in milk)
= above 200,000 cells/ml (60SCC200)
= above 400,000 cells/ml (60SCC400)

Materials and Methods

Individual cow monthly milk records for all cows in Ireland that were
milk recorded in 2009 were obtained from the Irish Cattle Breeding
Federation (ICBF) and data on herd size was obtained from the
Department of Agriculture, Fisheries and Food, Animal Identification
and Movement system (AIM).

Data was restricted to cows with =7 monthly records in order to
calculate geometric mean SCC.

Data was managed using Microsoft Excel® and analysed using
STATA®. Maps were generated using ArcGIS®.

Descriptive analyses were performed and individual herds were
mapped to visually identify their location relative to the national dairy
cattle population density (Figure 1).

Data were analysed using multivariable logistic regression models,

with random effects to account for clustering of cows within herds.

References:

Results

» 208-794
Dairy Population Density *
0-30748

30.748 - 61.495
[ 61.495 - 92.243
M 92243 - 122.99
B 12290153738
I 153.738 - 184.486

* Kl density using 10km ridius. Viskies: dairy animas per squane kiometre

o 50 100 Kilometers
e e

Figure 1: Locations of herds used in this study relative to the dairy cattle population density in
Ireland.

* 26% and 11% of cows had MSCC200 and MSCC400, respectively.
|22% and 13% of cows had 50SCC200 and 50SCC400, respectively.
I MSCC200 was associated with cows from larger herds

= 152 to = 207 V’s < 110 cows; OR 1.24, 95% CI 1.09-1.14, P=0.001
= 2208 cows V’s = 110 cows; OR 1.36, 95% CI 1.18-1.58, P<0.001

= MSCC400 was associated with cows from larger herds
= 152 t0 <207 V’s <110 cows; OR 1.29, 95% CI 1.12-1.48, P<0.001
= > 208 cows V’s <110 cows; OR 1.42, 95% CI 1.21-1.66, P<0.001

= 50SCC200 was associated with cows from larger herds
= 148 to <200 V’s <107 cows; OR 1.15, 95% CI 1.04-1.28, P=0.01
= > 201 cows V’s <107 cows; OR 1.30, 95% CI: 1.16-1.46, P<0.001

I 50SCC400 was associated with cows from larger herds
= 148 to <200 V’s <107 cows; OR 1.20, 95% CI 1.07-1.34,P<0.001
= > 201 cows V’s <107 cows; OR 1.34, 95% CI 1.18-1.52, P<0.001

Conclusions and future work

There is an association between herd size and milk SCC,
with implications for both animal health and the
marketability of Irish milk.

These results are important given Ireland’s desire to
increase milk supplies by 50% by the year 2020 (DAFF,
2010).

Further work is needed to examine the impact of herd
expansion, not just herd size, on SCC.

European Commission, 2006, Commission Regulation (EC) No 1662/2006 of 6!" November 2006, amending Regulation (EC) No. 853/2004 of the European Parliament and the Council laying down specific hygiene rules for food of animal origin.
IBEC (2007) Business perspectives on future dairy policy: a discussion document compiled by the Irish Dairy Industries Association. Irish Business and Employers Confederation, Dublin. [Internet]. Available from: <http://www.fdii.ie/> [Accessed

19/07/2010}.

DAFF, 2010, Food harvest, a vision for Irish agri-food and fisheries 2020, Department of Agriculture, Fisheries and Food, Dublin, Ireland.



ASSESSMENT OF BIOAEROSOLS IN SWINE BARNS
meorro IN PORTUGAL

Correia-Gomes, C.% 3, Niza-Ribeiro, J.1:23
1ICBAS -Instituto de Ciéncias Biomédicas Abel Salazar — Universidade do Porto, Largo Prof. Abel Salazar, 2, 4099-003 Porto, PORTUGAL
UP 2 Segalab — Laboratério de Sanidade Animal e Seguranga Alimentar, Rua de Recarei, Gondivai, 4465-734 Lega do Balio, PORTUGAL

3 |SPUP — Instituto de Saude Publica da Universidade Porto, Rua das Taipas, 4099-003 Porto, PORTUGAL

Poor air quality in livestock buildings adversely affects animal health through a variety of mechanisms, and also enables the transmission of
diseases, like Salmonelosis. In bioaerosols we have bacteria and fungi. The Gram negative bacteria (G-) are some of the most important
pathogens for swine, and included fecal bacteria, like Escherichia coli, Salmonella sp., Neisseria sp., Pseudomonas sp., among others. Some
studies have reported G- bacterial exposures in swine barns between 7x102 and 65x105 CFU/m3 (1), while others (2) reported significantly lower
concentrations of 0.42 to 4.52x102 CFU/m?3. Salmonella airborne transmission was proved possible by experimental studies (3,5). The infection
dose found were higher than 106 CFU and depends of serotype.

AIM: To assess the bioaerosol contamination in swine barns and with this to obtain field information providing an insight into the possible risk of
airborne transmission of Salmonella in swine herds. For this purpose Gram negative bacteria (G-) were used as an indicator of possible

e ~ MATERIALS&METHODS

I?ATA: . . : o MICROBIOLOGICAL ANALYSIS:
% One herd with post-weaning barns (active ventilation) and two types of < The air was aspirated by “air IDEAL microbiological air sampler”

fattening barns (passive versus active ventilation). (bioMérieux®) to 90mm diameter Petri dishes.
% Samples taken at the passages in the middle of the barn at a height near 2 Three types of culture media were used: Agar MacConkey for G-, Agar

the nostril of the pigs. , : _ Gelose Tripcase Soja for total bacterial and Agar Sabouraud glucose
% An air volume of 5 liters was aspirated to total bacteria counts and fungi cloranfenicol for fungi.

and 30liters to G- counts. : , _ < The plates were incubated at 30°C/72h to total bacteria, at 37°C/48h
% Samples taken once a month in January, February and April 2009 (winter to G- and at 25°C/5days (120h) for fungi.

to spring days). » . % CFUs counts were corrected to most probable number of bacteria
% Temperature and humidity at the barn and outside the barn was recorded (MPN) and divided by the volume of air sampled and are presented as
using a hygrometer. CFU/ms.
% Potential differences between barns and months were tested.

= Mean stocking densities were 20 pigs/pen in fattening pens (pens with 4x4m) and 25 pigs/pen in post-weaning pens (pens with 2x2m).

= Figure 1 and 2 shows the distribution of CFU/m? fungi, total bacteria and G- for naturally and mechanically ventilated fattening barn and post-weaning
barn.

= There were no statistical difference between barns for fungi, total bacteria and G- counts .

= Comparing the values of CFU/m? of fungi along the months tested showed statistical differences (p<0.04) between January and the rest of the months

(Figure 3).
- g
% a0 -
é 4 £
. - i ! i —
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Figure 1: Distribution of CFU/m3 of total bacteria and Figure 1: Distribution of CFU/m3 of G- bacteria Figure 1: Distribution of CFU/m3 of fungi between
fungi between barns between barns months

v High levels of total bacteria and fungi concentration in all barns, similar to the ones found in others studies (4).

¥'This indicate a highly contaminated air with could favor the transmission of microbiological agents within the farms. The piglets are especially at risk
because they have a poor immunity system and the results in the post-weaning barn were worst than in the others barns.

v The contamination with G- was lower than expected. It is lower than the one found in other studies (1) but agrees to with Chang’s data (2).

v'Using the G- bacteria counts as indicator of fecal contamination and of the possible presence of Salmonella, the concentration of Salmonella (if
present) will be in lower than G- counts and under the infective dose of Salmonella trough the air, therefore the risk of airborne infection with Salmonella
seemed negligible.

v Although the number of samples from the study was low we decided not to continue with this study because we felt that the results would not become
different then the ones obtained.

REFERENCES

(1) Attwood P, Brouwer R, Ruigewaard P, Versloot P, de Wit R, Heederik D, Boleij JS. 1987. A study of the relationship between airborne contaminants and environmental factors in Dutch swine
confinement buildings. Am Ind Hyg Assoc J 48: 745-751.

(2) Chang CW, Chung H, Huang CF, Su HJ. 2001. Exposure of workers to airborne microorganisms in open-air swine houses. Appl Environ Microbiol 67: 155-161.
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MODELLING TRANSMISSION PARAMETERS FOR
SALMONELLA TYPHIMURIUM IN SWINE USING A
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BACKGROUND & OBJECTIVE

Salmonella Typhimurium is a current major food-borne pathogen in humans and mainly associated with pork and pork products. At herd level
testing is a part of the control programs for this agent. Modeling the transmission of this agent in the herd is one way of understanding the factors
that influence the dynamic of transmission and may contribute to improve the efficiency of S. Typhimurium control programs.

AIM: to estimate transmission parameters (a, d and B) for S. Typhimurium in swine herds using field data from a cohort study of infection using a
three state (SIR) transition model.

MODELLING APPROACH
DATA: EPIDEMIC MODEL:
= 6 cohorts of 30 pigs (2 cohort per herd) followed since 4 weeks old
until the slaughter age. _ i B :
= The herds were known to be infected with S. Typhimurium. | | — ' S — susceptible
. i ith i S —(-- l R | — infected sheddi
The pigs were tested with intervals of 3 to 4 weeks for presence of J—r Intected sheading

Salmonella in feces and sera. ' S a 5 ' R —infected not shedding
= Pigs were classified as infected (I), susceptible (S) or resistant (R)
according to the results of the tests (interpretation as parallel testing).

BAYESIAN FRAMEWORK:

ASSUMPTIONS: Poisson distribution for states.

A) An infected pig would shed at least 4 weeks; Modelling temporal dynamic of observed status of pigs in cohorts.
B) Intermittent shedding (R->1); Real health state of | depends of parallel Sensitivity of the tests.
C) No transition of R to S; Inference on transition parameters between states.

D) Markovian transitions; .

E) Specificity for both tests of 100%; oL ol EE

Minimally informative priors for transmission parameters.

)l gelnens hene intosizel Emimels [ i Informative priors for sensitivity of both tests.

beginning.;
G) Time interval of 2 weeks.

RESULTS & DISCUSSION

40
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»Transmission rate parameter alpha differs between cohorts, cohort 1 reach the highest values. Two groups (cohort 2 and 3) and (cohort 4,5,6
and 1) seem to be present.

»Transition between R to | (intermittent shedding) seems to be low and is quite similar for all cohorts except for cohort 1.
»Transition between | to R (stop shedding) is high and very similar between cohorts with the mode values around 0.3 for each 2 weeks.

CONCLUSIONS

This study provides valuable information for future simulation studies such as:

+ As the tests are not perfect for detection of Salmonella the sensitivity information should be incorporated in the models which use field data
to assess better the real number of animals infected;

“ As expected the dynamic of infection of this agent differs between cohorts of the same herds, so when simulating this aspect should be
incorporated in the model;

+» This information could be used for assessment of effectiveness of different control measures.

Acknowlegments:
SVEPM contribution to the delegate conference attendance Danish Agriculture and Food Council for the data
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Putting research into practice

Background
® Every day veterinary surgeons in first opinion small animal practice are presented with many animals that have naturally occurring disease

® Data is routinely collected, processed and archived by practices about their patients.

® This source of data is large and limitless, yet its value is only just starting to be realised. To date only small amounts of these data have been
accessed for the purposes of veterinary research.

® A successful working relationship with first opinion veterinary practices is the key to:

1. Undertaking research that is relevant to clinical practice

2. Effectively accessing practice data

3. Performing large scale observational studies and clinical trials

4. Developing methods for delivering results of the research back to the consulting room

5. ‘Putting research into practice’

Sentinel practices
A network of eight first opinion small animal practices has been established by the Centre for Evidence-based Veterinary Medicine (CEVM).

These practices will be used to gather data for the first studies undertaken by the CEVM.

During the development of the CEVM, these practices have been consulted regularly about various aspects of the research.

Important factors that may help or hinder the research have been discussed, as well as what added benefits the practices could gain from being
one of our sentinels.

What do vets want?
How can you ‘put research into practice’ in a practical, feasible fashion?

To maintain The whole
client practice to To do something
confidentiality be involved different

Researchers to ‘get in
their way’ during a
working day

To be slowed down

To do practice relevant
To be research they can use
everyday

involved with
feasibility What
aspects of practices To clearly inform
the studies want? clients of the
purpose and nature
of the research

To release Wh_at
commercially practices
sensitive DONT
information want?
released e.g.
billing information

To do lots of
‘pointless

Food, pens, To improve the care of )
paperwork

and the animals in their
freebies! care

What would practices like in return?

CEVM updates on practice-based projects

Veterinary

Nurses Focus for clinical

meetings/marketing /practice
protocols etc

Facilitate effective clinical audit/effectiveness

/
Veterinary Support staff

Surgeons

Critical appraisal skills
How to run urnal club?
Help with writing papers
Conclusion

Continued effective communication between sentinel practices and researchers within the CEVM is the key to the success of this working partnership.
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Introduction

Effective surveillance of endemic disease prevalence and monitoring for exotic
disease incursion can be extremely resource intensive. The financial support to
such systems is also often limited, so it is crucial that the resources available be
allocated in the most efficient manner possible. Modelling of animal disease
surveillance systems allows the effectiveness of different surveillance systems
to be quantified, and therefore facilitates the optimisation of resource
allocation. While heterogeneity between farms, for example in terms of animal
numbers, is known to affect prevalence estimates and therefore is frequently
incorporated into these models, it is much more difficult to incorporate
behavioural effects which modulate the responses of individual farms to the
perceived state of other farms around them. One solution is to utilize an agent-
based approach, where the agents are further subdivided into actors
representing farms of various types, and regulators such as media, government
and veterinary interventions which have a feedback effect onto these actors.
Each agent class is associated with a set of rules based on behavioural
phenomena such as the perceived threat of disease incursion, and impacting on
the probability that actors will look for disease. A major advantage of this
approach is the ability to encapsulate different aspects of the system (for
example an on-farm disease model, a between-farm movements model, and a
behavioural feedback model) with only a few well defined interactions between
actors and regulators. The internal functionality of each class can therefore be
extensively re-written without the requirement to modify any other classes, or
the code used to run the model.

Model Framework

We present an object-oriented programming framework for an agent-based,
stochastic model written in the C++ programming language. At the core of this
model are objects representing a population of actors, and one or more objects
representing regulators with feedback effects onto their behaviour. At each time
step, actors pass information about their observed state to regulators
(incorporating the sensitivity and specificity of the diagnostic tests), and
receive information about the wider population in return. The generic actor and
regulator classes derive to more specific classes, which add functionality
relevant to specific actor or regulator sub-types (Figure 1).

Incorporating behavioural feedback

effects into animal disease surveillance:
a proposed framework

Denwood MJ', Rich KM??, Innocent GT*, Jewell CP%, Reid SWJ', Gunn GJ°, & Mellor DJ'

'Boyd Orr Centre for Population and Ecosystem Health, College of Medical, Veterinary and Life Sciences , University of Glasgow, UK.
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Figure 1. Diagram showing inheritance relationships, and interactions between actors and
regulators, within a proposed object oriented animal disease surveillance modelling framework.

Exemplar Methods and Results

The model described was used to assess the effect of farm heterogeneity and
behavioural feedback effects on the observed prevalence of infected premises
following a sudden disease incursion event. A population of 1000 farms was
set up each with 100 animals, a 10% probability of testing for disease at each
time step, a 10% proportion of animals tested conditional on this, and test
sensitivity and specificity of 50% and 99.9%. Initially, 10 of these actors were
infected (1% infected farms), with a 20% on-farm prevalence of disease, and
part-way through the simulation an additional 90 farms were infected at a
single time step (total 100 = 10% infected farms). This simulation was
repeated 1000 times, recording the observed proportion of infected farms at
each time step. The exercise was repeated using heterogeneity between farms
in the parameter values for number of animals and propensity to test for
disease, again using feedback effects on the propensity to test for disease based
on the observed proportion of infected farms, and finally using both farm
heterogeneity and feedback mechanisms.

The results obtained are shown in Figure 2. Incorporating behavioural feedback
effects into the model greatly increased the time between disease incursion
(time 100) and the observed increase in disease prevalence. Including
heterogeneity in the model reduced the mean observed prevalence.

LEGEND

— True prevalence

Heterogenous, with feedback

- = Median observed
e | prevalence

95% simulation

Homogenous, with feedback interval

50% simulation
interval

e e e

Single iteration
(randomly chosen
for illustration)

Observed proportion of farms infected

Single iteration
(randomly chosen
for illustration)

0% Homogenous, no feedback

Incursion event 200 300 400 500 600 700 800

Figure 2. The effect of incorporating farm heterogeneity or behavioural feedback mechanisms on the observed prevalence of infected farms after a disease incursion. Obtained from 1000 simulation iterations
based on a population of 1000 farms, with an increase in prevalence from 1% to 10% of infected farms at time point 100. Median, 50% and 95% simulation interval shown alongside two individual iterations.

The framework presented has a variety of potential uses in disease surveillance
scenarios, as well as other applications in which behavioural influences may be
important. In the hope that the model might be used and developed in the wider
community, we have set up a shared development environment for the model
framework, using freely available and open source revision control software.
Any researchers interested in collaborating on this project are invited to contact
the corresponding author.

Conclusions

* Behavioural feedback mechanisms can have a dramatic effect on the

Discussion

The generic model results presented are focussed on the effects of behavioural
feedback mechanisms, and as such are deliberately presented without reference
to a specific disease, and with no disease transmission model. Further work is
clearly required to adapt the model to any given disease and surveillance
system before more focussed recommendations can be made. Nevertheless, it
can be seen that incorporating behavioural feedback mechanisms has a
profound impact on the observed disease prevalence, especially when also
modelling heterogeneity between farms. These effects appear to be non-
random, and unpredictable in that this bias changes with heterogeneity and true

prevalence. Sequential prevalence estimates are also highly autocorrelated,
which introduces a random-walk-like effect in the observed prevalence, when
the true prevalence is in fact static. This potential for observed disease
prevalence estimates to be inconsistently and unpredictably biased clearly has
the potential to effect the performance of disease surveillance strategies. Any
possible behavioural feedback mechanisms should consequently be considered
and evaluated for future disease surveillance programmes.

Acknowledgments: MJD is funded by the Centre of Excellence in Epidemiology, Population Health and Di

observed disease prevalence, and compound the difficulties caused by
heterogeneity between farms.

*Our agent-based approach is able to account explicitly for feedback
mechanisms, as well as farm heterogeneity and imperfect diagnostic tests.

* Application of this method to specific population and disease parameters will
provide more accurate evaluation of disease surveillance strategies.
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Background:

A systematic review aims to provide an exhaustive summary of literature (published and grey) relevant to a research question. The first step is a thorough
search of the databases and citation indexes that are relevant to the topic area. Most databases currently use aids for indexing and retrieving publications.
Subject headings (SH) are controlled terms or descriptors that are manually assigned to publications by the database indexers or librarians. They consist of a
set of terms or descriptors used in a hierarchical structure which allows searching at various levels of specificity. The databases used in this review each have
their own thesaurus of terms: Cab Abstracts™ uses the CAB Thesaurus, EMBASE™ uses a thesaurus known as Emtree® and both PubMed® and Medline® use
the MeSH® (Medical Subject Headings) terms thesaurus formulated by the National Library of Medicine's (NLM) library. While these databases are used
extensively in systematic reviews, little has been done to demonstrate the difference between subject heading and keyword searching. Currently a systematic
review is been undertaken to determine the best methods of determine the demographics and population size of the dog and cat population in the United
Kingdom; we use this as a case study for this poster. The aim of the poster is to compare searching with keywords and subject headings using various
publication databases.

Methods:

Medline, CAB and EMBASE were accessed through the Ovid SP interface, whereas PubMed was accessed through the online interface
provided by The National Center for Biotechnology Information. Search terms were entered into the respective databases for keyword
searches and were as follows: population, population density, population dynamics, demography and census. The subject headings
that were suggested by the database search engines were used as comparators for each of the keywords. The results were then
tabulated in MS Excel™ and VennGenerator© was used to create Venn diagrams that were proportionally representative of the results,
showing overlapping representation between some of the different search terms.

Table 1. The number of publications found and the proportional differences between keywords and subject headings (SH), when using databases to search for publications for a systematic review.

MEDLINE PubMed CAB EMBASE
Keyword Subject | Proportion Proportion |Keyword | Subject Proportion | Proportion  Keyword  Subject | Proportion | Proportion = Keyword | Subject | Proportion Proportion
headings of SH not in of keywords headings of SH not in of keywords headings 'of SH not in of keywords headings | of SH not in of keywords
Keyword = notin SH Keyword | notin SH Keyword | notin SH Keyword | notin SH

Population 750292 = 83458 0 0.89 921883 238855 0 0.74 367100 8196° 0.33 0.99 908272 86129 0 0.91
Population 15989 | 13201 0 0.17 41614 @ 13187 0 0.68 32230 23185 0 0.28 14692 15861 0.23 0.16
Density
Population 38071 @ 56269 0.37 0.06 75637 = 56302 0 0.26 36798 40221 0.22 0.15 40695 41079 0.06 0.05
Dynamics
Demography 49034 | 773116 0.94 0.03 791645 | 772905 0 0.02 7084 4859 0 0.31 114224 | 112669 0 0.02
Census 12971 | 2146* 0.34 0.88 15591 2141 0 0.86 8644 2346* 0.31 0.79 13627 51799~ 14.02 0.75
All Together 772369 1637247 0.82 0.62 1462966 910909 0 0.38 376161 73644 0.07 0.82 978801 = 253407 0.01 0.74
Animal 1970 833720 0 0.99 836539 83299 0 0.01
Population
Groups

*Censuses was the subject heading used
°Populations was the subject heading used

APopulation research was the subject heading used

Figure 1. Venn diagrams showing a proportional estimation of the overlap Discussion:
between the different search terms and subject headings The results show that Pubmed has the largest database of]
g information. Both PubMed and the CAB abstracts indexing
PubMed y- - MEDLINE systems seem to be more accurate with both of them having the

lower proportions of publications indexed outside of the
keyword searches, with PubMed having all the SH publications
checked in this study included in the keyword searches. Some of
the databases have large discrepancies between which
publications are indexed to a SH when compared with the
keyword searches. What is of concern is that both PubMed and
Medline are products of NLM and between them there seems
) N to be substantial differences in the way that publications are
CAB / EMBASE in(?lexed. This study shows that great carg i.s required when

/ \ using SH searches as there can be huge variations between the

: " e SH and the keyword searches and publications are open to

different librarian interpretations when been mapped to a SH. It
also shows that if you want a more sensitive search strategy it is
better to use both methods of searching whereas SH searches
tend to be more specific.
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Scaling from challenge experiments to the field:
predicted impact of vaccination on the
transmission of bluetongue virus serotype 8
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Introduction

< Bluetongue (BT) is an economically important disease of ruminants caused by
bluetongue virus (BTV) and transmitted by Cuicoides biting midges.

< The most practical and effective way to protect susceptible animals against BTV
infection is vaccination.

< We investigated the effects of vaccination on transmission of BTV serotype 8
(BTV-8) within and between farms, based on data from challenge experiments
generated by Intervet/Schering Plough Animal Health:

e the basic reproduction number (R,) was used to assess the impact of
vaccination within a farm; and

¢ a stochastic spatial model for the spread of BTV in Great Britain (GB) was used
to assess the impact of vaccination on transmission between farms.

+“ Both analyses allow for uncertainty in the parameters related to BTV transmission.

Vaccine parameters
< Estimates (95% credible limits) for the vaccine parameters are:

I parameter cattle sheep
vaccine efficacy (%) 75 (60-85) 98 (89-100)
reduction in duration of viraemia (%) 53 (31-66) not estimated

Basic reproduction number

< A temperature dependent model was used to compute the basic
reproduction number (R;) for BTV [1,2].

“ Replicated Latin hypercube sampling was used to allow for uncertainty in
model parameters [1]. Plausible ranges for each parameter were obtained
from the literature [1], while vaccine parameters were derived from the
challenge experiments.

% Comparison of R, in unvaccinated and vaccinated populations shows that the
reduction in R, due to vaccination depends only on vaccine parameters.

< Based on the estimates obtained from the challenge studies, this reduction
in cattle is 83% (95% CI:71-90%); in sheep it is 99.8% (95% CI: 98.9-
100%).

% Allowing for uncertainty in the model parameters, R, exceeds one in an
unvaccinated population at all but the lowest vector-to-host ratios and
coolest and warmest temperatures.

%+ Vaccination reduces R, below one at all but the highest vector-to-host ratios
and optimal temperatures; this is robust to uncertainty in the parameters.

Median R, unvaccinated farm Prop of Ryt tarm

temperature (C)
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Challenge experiments

« Cattle:35 Holstein dairy calves allotted to four groups of eight or nine
animals. Three groups of calves were vaccinated twice (at day 0 and 21) with
Bovilis BTV8 ® using a full, half or quarter dose. A fourth group served as
saline injected controls. Animals were challenged on day 42.

«“» Sheep: 30 sheep were allotted to three groups of ten sheep. Two groups
were vaccinated at day 0 with a full or quarter dose; the third group served
as saline injected controls. Animals were challenged on day 21.

< Blood samples were taken at regular intervals and the presence of virus was
assessed using RT-PCR.

«“» The outcomes of the challenge experiments were used to estimate the
vaccine efficacy (proportion of animals protected) and the reduction in the

duration of viraemia in infected, vaccinated animals.
Catile graded-dose experiment Sheep graded-dose experiment

full

full

halt

vaccine dose

vaccine dose

contrel quarter

control guarier

0 21 42 44 46 48 50 52 54 56 58 63 0 21232527 29 31 34 36 38 43
days post vaccinaion days post vaccination
colour indicates PCR result: yellow (negative); red (positive)

Transmission between farms

< A stochastic, spatially explicit model was used to describe spread between
farms in GB and the impact of vaccination [3,4].

< Three vaccination strategies were considered:
* no vaccination
¢ vaccinate 90% farms in a 50km zone around an infected premises (IP)
¢ vaccinate 100% farms in a 50km zone around an IP

“ Vaccination significantly reduced the incidence of disease and spatial

spread.
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Conclusions

+“ The proportional reduction in &, due to vaccination depends only on vaccine parameters and so will be independent of local conditions.
< From the results of the challenge experiments this reduction is predicted to be 83% and, based on parameters derived to reflect BTV-8 epidemiology in northern Europe, this

is likely to be sufficient to reduce R, to below one.

“ Vaccination was predicted to reduce significantly the incidence of disease and spatial spread in simulated BTV-8 outbreaks in GB.
< The methodology used here is ideal for assessing the impact of vaccination on transmission of diseases not amenable to experimental studies (e.g. a vector-borne disease).

References: [1] Gubbins et al. (2008) J. R. Soc. Interface 5, 363-371; [2] Hartemink et al. (2009) Epidemics 1, 153-161; [3] Szmaragd et al. (2009) PLoS ONE 4, e7741; [4] Szmaragd et al. (2010) PLoS ONES, €9353.
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Efficacy of foot-and-mouth disease
emergency vaccination: A meta-analysis

Tariq Halasa', Anette Boklund', Sarah Cox?, Claes Enge!'

Objective:

A meta-analysis study was conducted to provide a comprehensive
assessment of the efficacy of foot and mouth disease (FMD)
emergency vaccination, based on the available literature, which
may facilitate further economic analysis on the use of FMD
emergency vaccination.

Procedures:
1- Inclusion criteria:

Experimental research and symposium papers published in
English and unpublished data were considered. Each experiment
must have 2 groups: challenged vaccinated (cases), and
challenged non-vaccinated (controls).

2- Outcome parameter (relative risk-RR):

a. Clinical protection (absence of clinical disease):
Incidence of clinical disease in cases

Incidence of clinical disease in controls

b. Virological protection (absence of virus shedding)

Incidence of infection in cases

Incidence of infection in controls

3- Meta-analysis procedure:

The RRs were pooled over studies; separately per protection
parameter and animal species and classified on virus serotype,
using a random effects model. Meta-regression and tests for
publication bias were carried out.

Virus Study name RR and 95% CI

Serotype

Asia 1 Salt et al., 1995 e

Pooled RR Asia 1 >

(6] Cox et al. 2005

(6] Cox et al. 2006

(6] Cox et al. 2007

O Donaldson et al. 1989  |—7

O Orsel et al. 2005

Pooled RR O

Overall pooled RR ¢

02 051 2 §
Favors vaccine Favors no vaccine

Fig. 1. Forest plot of the relative risk (RR) with the 95% confidence
interval (CI) per study, the pooled RR per virus serotype and the overall
pooled RR for the virological protection against FMD in cattle following
vaccination.

Results:

Ninety six studies were identified, of which 27 were included in
the analysis. Table 1 shows the vaccine efficacy per animal
species and protection parameter, e.g. vaccinated cattle have on
average 0.13 lower chance of developing FMD clinical signs
compared to non-vaccinated cattle.

Table 1. Pooled relative risk (RR) together with the 95% confidence
interval (CI) for clinical and virological protection per animal species
Pooled RR and 95% CI

Animal species / parameter
Cattle
Clinical protection

0.13 (0.09-0.18)
Virological protection 0.71 (0.59-0.85)
Swine
Clinical protection
Virological protection

Sheep

0.48 (0.36-0.65)
0.67 (0.51-0.87)
Clinical protection 0.31 (0.18-0.53)
0.59 (0.44-0.80)

Virological protection

Fig. 1 shows that vaccinated cattle are generally protected against
FMD infection significantly more than non-vaccinated cattle, but
the protection may be serotype dependent. Fig. 2 shows that small
studies (with large standard error) may have been published, only
because they show large and interesting effects. This is an
indication of potential publication bias. However, correcting for
this bias would not alter the results signifiacntly.
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Fig. 2. Funnel plot of the logarithm pooled relative risk of 7 studies (empty
circles) quantifying the effect of FMD vaccination against infection in sheep.
The dark spots are the potential missing studies (if they had existed, the effect
would have shifted from 0.59 (0.4-0.8); the white diamond under the X-axis,
to be 0.68 (0.50-0.99); the black diamond under the X-axis, and complete
symmetry would have been reached, removing the effect of publication bias).

Conclusions:

literature.

» Emergency vaccination against FMD provided protection against
clinical disease and against FMD infection in cattle, swine and sheep.
> No significant publication bias was observed in the corresponding

» The results can be used in simulation modeling to assess the
economic consequence of FMD emergency vaccination.

Preventive Veterinary Medicine 98 (2011) 1-9
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Explanatory varibale Category Farm status OR (95%CT)
HS5 negative (%) HS5 postive (%
Carcasses of dead birds eaten 233 (76.6) 2(333)
71(23.4) 4(66.7)
Ducks roaming throughout the village 219(77.1) 16 (61.5)

9) 10 (38.5)
Duck confinement over night on the farm 36 (65.5)
19 (34.5)
Sudden deaths of birds 212 (74.4)
73 (25.6)

Flock-level incidence rate per 1,000 flock-years

May-07 Jun-07 Jul-07 Aug-07 Sep-07 Oct-07 Nov-07 Dec-07 Jan-08 Feb-08 Mar-08

Month/Year



The role of rice paddy owners, transporters of
ducks and hatcheries in influencing the spread of
Highly Pathogenic Avian Influenza (HPAI) virus in

Indonesia

Joerg Henning', Waluyo Priyono?, Didik Yulianto?, Akhmad Junaidi?, Joanne Meers'
"University of Queensland, Australia; 2Disease Investigation Centre Wates, Indonesia

Background: Previous investigation focussed on identifying hazards associated with the management of duck flocks, that
might increase the risk of HPAI spread. However, various other professions are associated with the duck production system,
directly or indirectly. These include transporters of moving duck flocks, rice paddy owners who offer their rice fields for
scavenging, and hatcheries which provide ducklings and/or purchase eggs from duck flocks. Their management practices
might be related to external, biosecurity hazards of HPAI spread.

Methods: Rice paddy owners (N=121), transporters of moving duck flocks (N=30) and hatchery owners (N=75) were
interviewed in 2009 in central Java, Indonesia, using cross-sectional questionnaire surveys.

Results:
Rice paddy owners

The maijority of rice paddy farmers provided their paddies for
scavenging in the period from March to May with a peak in
April and then again August to October with a peak in
5% September. The number of flocks scavenging per paddy per
month varied between 3-4 flocks in the peak scavenging
months and 5-6 flocks in the months when less paddies are
available. Usually famers did not receive any payment from
the duck owners. The most important benefit for paddy
farmers was the control of snails (69%), followed by duck
5% faeces providing fertiliser (43%). The majority of duck
owners disposed carcasses of ducks that died during
Jan Feb Mar Apr May Jn i A Sep Oct Nov Dec scavenging by burial (50%), but many owners just threw
Hont them into nearby rivers (38%).
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Transporters of duck flocks

About 90% of transporters combined flocks from different farms §
into a one load with a median number of 14 duck farms visited to
obtain one load. 67% of transporters indicated that ducks had
contact with each other during transport. A median number of 16
journeys were conducted per year to scavenging locations
(median distance travelled 90km). About 65% of transporters also
transported duck feed, 14% chickens, 25% other birds, 25%
other animals than birds and 39% eggs together with ducks on *
the same load. The most common deaths during transport were :
from physical injuries, followed by dehydration or diseases. About * «##***
57% of transporters threw ducks that died during transport into
rivers or paddies. All transporters removed faeces from the
vehicles, but only 13% used disinfectant on the vehicle surfaces.

Hatcheries

About 49% of hatcheries produced their own eggs, 52% purchased eggs from stationary and 25% from moving duck
flocks and 18% obtained eggs from professional egg traders. The majority of hatcheries used modern egg incubators
(58%), but the use of traditional methods (e.g. oil lamps) (34%) or muscovy ducks (18%) was also common. In close
distance to 56% hatcheries, chickens or ducks were kept, most of them free-ranging. Although duckling pens were
cleaned in 33% of hatcheries, disinfection was only conducted in 12% of hatcheries.

Discussion: HPAI can only be successfully controlled when the complexity of duck production, with all it facets, is
understood. We provided new insights into HPAI epidemiology by identifying potential HPAI hazards related to activities
not conducted by duck farmers, but by their associates. This can provide the basis for recommendations for effective
HPAI prevention, before the virus is entering susceptible duck flock populations.

This research was funded through a grant provided by the Australian Centre for International Agricultural Research (project no. AH/2004/040).



Understanding the management of
smallholder, village-based duck flocks in
Indonesia — opportunities for Highly
Pathogenic Avian Influenza (HPAI) control
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Background: High duck numbers are considered a major risk factor for HPAI outbreaks in Thailand, Vietnam
and Indonesia (Gilbert et al., 2008), but detailed information on duck management factors that potentially
influence the risk of outbreaks and HPAI virus prevalence is still lacking. We describe here the management

of smallholder duck flocks with the aim to highlight possible hazards associated with this farming system.

Methods: A cross-sectional questionnaire survey was conducted on 96 smallholder
stationary duck farms in four districts in central Java, Indonesia (Sleman, Magelang,
Bantul, and Kulon Progo). These farms were monitored in a longitudinal study to
describe temporal patterns of H5 infection in unvaccinated scavenging ducks and
chickens (Henning et al., 2010). Questionnaires were used to record information on
flock management, feeding, housing, scavenging practices, health status of ducks
and mortalities due to HPAI and other diseases. The questionnaire contained 64
questions, comprising multiple choice questions, yes/no questions and open-ended

questions

Results:

Identified hazards

Intermingling between ducks and chickens on the same farm is common
(48% of farms)
Frequent contact between ducks and neighbours’ chickens (44% of farms)

Ducks often disperse on the way to the scavenging locations (33% of farms)
Frequent visits of the same rice paddies by various duck flocks are common

(88% of farms)

During scavenging frequent contact of ducks with other ducks, chickens,
people, wild birds occurs (88%, 30%, 80% and 77% of farms, respectively)
Singing birds often kept as pets on duck farms (17% of farms)

Main predators visiting the scavenging areas are Garangan (Small Asian
Mongoose) and feral cats (18% of farms)

Although the majority of duck owners uses rice paddies for scavenging
throughout the year (69% of farms), almost a quarter of owners use them
only seasonally

Use of droppings as fertilizer is very important or important for almost 60%
of duck farm owners

Burning of litter from the enclosures is uncommon (2% of duck farms)
Most important duck health problems specified: deaths from pesticides in
the rice paddies, problems that inhibit the ability of ducks to scavenge (e.g.
leg injuries) and external parasites

Conclusion: We were able to summarize important hazards associated with the
management of smallholder duck flocks that could potentially promote HPAI spread.
These hazards should be the focus of strategies to reduce the risk of HPAI transmission.
The identification of risk factors associated with HPAI outbreak occurrence or infection
was not the aim of this research, but with this descriptive survey we were able to provide
scientifically valid data for HPAI risk assessments or other HPAI risk-based investigations.

References:

Potential impacts
Enhancing interspecies HPAI virus transmission on the same farm

Enhancing interspecies HPAI virus transmission within the village

Enhancing excreted HPAI virus spread on transport routes

Increasing the excreted HPAI virus concentration in the scavenging
locations and enhancing contacts between duck flocks

Enhancing interspecies HPAI virus transmission in scavenging locations

Enhancing interspecies HPAI virus transmission on the same farm
Predators are susceptible to HPAI infection and might also play a role in
the spread of the HPAI virus

Might be related to the seasonal occurrence of HPAI outbreaks

Highlights the integrated crop-harvest-duck production practiced by
small-scale ducks owners and enhances HPAI virus spread in the
environment

Enhances HPAI virus concentration in the environment

Avian influenza is not considered to be of high importance for duck
owners; hence vaccination of ducks against HPAI or preventive culling
of infected ducks during outbreaks was not conducted on study farms

Gilbert M, Xiao X, Pfeiffer DU, Epprecht M, Boles S, Czarnecki C, Chaitaweesub P, Kalpravidh W, Minh PQ, Otte MJ, Martin V, Slingenbergh J, 2008.
Mapping H5N1 highly pathogenic avian influenza risk in Southeast Asia. Proc Natl Acad Sci USA,105: 4769-74.
Henning J, Wibawa H, Morton J, Usman TB, Junaidi A, Meers J, 2010. Scavenging Ducks and Transmission of Highly Pathogenic Avian Influenza,

Java Indonesia. Emerg Infect Dis, 16:1244-50.
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Introduction

Human Q fever cases in the
Netherlands increased dramatically
between 2007 and 2009. In response
to this increase, dairy goats and dairy
sheep in the high incidence area were
vaccinated with Coxevac®. Despite
vaccination, all pregnant dairy goats
and dairy sheep in herds positive for Q
fever were culled early 2010, thereby
precluding any field analysis of vaccine
efficacy. However, there was an
opportunity to sample animals shortly
after they were humanely killed.

Goal

The purpose of this study was to
quantify the effect of vaccination on
bacterial load in excreta of pregnant
goats and sheep.

Materials & Methods

On the day of culling, samples of
uterine fluid, vaginal mucus, and milk
were obtained from 957 dead
pregnant animals of 13 herds. Per
herd, ~50 pregnant and lactating
animals (old animals), and ~50
nulliparous animals (young animals)
were sampled. Quantitative real-time
PCR was performed for all samples.
Results for the 3 sample types were
cycle threshold (C,) values, in which a
lower value indicates a higher bacterial
load. All samples with C, <40 were
considered as positive. A negative
result indicated that no specific signal
was detected in a maximum of 40
cycles.

Piet Vellema2 | Maarten Pieterse! | Daan Dercksen2? | Mirjam Nielent

1 Utrecht University, Faculty of Veterinary Medicine, Utrecht, The Netherlands
2 Animal Health Service, Deventer, the Netherlands
3 Central Veterinary Institute of Wageningen UR, Lelystad, the Netherlands

Results

Prevalence and bacterial load were reduced in animals from vaccinated herds
compared with animals from unvaccinated herds. This effect was most pronounced
in animals during their first pregnancy.

The bacterial loads (C, values) in uterine fluid, vaginal swabs and milk are
presented in the figure below. Vaccinated animals hardly have any positive tests
results in uterine fluid. In vaginal swabs and milk, vaccinated animals are less likely
to test positive than unvaccinated animals, and when they do, they have higher C,
values (~ lower bacterial loads).

In the tables below, the results of multivariate logistic regression and univariate
survival analysis are presented for uterine fluid. In uterine fluid, vaccinated animals
had a very low odds ratio (OR) for testing positive and had a hazard ratio (HR) that
was half that of unvaccinated animals, which indicated that unvaccinated C.
burnetii-positive animals had higher relative amounts of bacteria on the basis of
Ct value. These effects were similar for vaginal mucus and milk.

Quantitative PCR results

Uterine fluid Vaginal swabs Milk
o e S
e~ ““"----.,_\\ <~ K —\\
~c0 T | ~co_| x|
257 “w, © Zo 2o
a ©o a o a8 0]
3o \ 237 857
S« S« e
;‘c;‘ --- Vaccinated, young %‘o" %C;‘
2« |7 Vaccinated, old 2 =N
; o Unvaccinated, old g o g =}
Vo |--- Unvaccinated, young Vo _| Vo |
o T T T 1 (=] T T T 1 o T T T 1
0 10 20 30 40 0 10 2 30 40 0 10 20 30 40
C, value C, value C, value

Kaplan-Meier curves for cycle threshold (Ct) values for C. burnetii, for all samples.

Prevalence

Conclusions
Group OR (95% Cl) This  observational study showed
Unvaccinated, young 1 reduced prevalence and bacterial load

in uterine fluid, vaginal swabs and milk
from vaccinated animals, in comparison
to unvaccinated animals. These effects
were most pronounced in animals

Unvaccinated, old
Vaccinated, young

Vaccinated, old

0.44 (0.25-0.78)
0.005 (0.0002-0.12)

0.03 (0.002-0.58)

during their first pregnancy. Results
indicate that vaccination may reduce
bacterial load in the environment and
human exposure to C. burnetii.

Multivariate logistic regression of
prevalence of Coxiella burnetii in
uterine fluid. A random herd effect
was included.

Bacterial load

Group HR (95% CI)
Unvaccinated 1
Vaccinated 0.49 (0.39 - 0.70)

Univariate survival analysis of PCR C,
values for Coxiella burnetii in positive
uterine fluid samples (C, < 40)




A COHORT STUDY TO INVESTIGATE THE
ASSOCIATION BETWEEN EWE MILK
SOMATIC CELL COUNT AND LAMB WEIGHT
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School of Life Sciences, University of Warwick, Gibbet Hill Rd, Coventry, CV4 7AL. Contact Selene Huntley: s.huntley@warwick.ac.uk

Introduction Methods
Subclinical mastitis results in a reduced milk yield in dairy Milk sample and data collection : One farm, January to May 2010. Cohorts followed
ewes ! and in decreased weight of lambs reared by ewes 23 ‘

: : F. e Data Ewes (n=67) Lambs 2 Breed Age Number
Previous studies on the: effec.t of subclinical mastitis on _ pé of lambs
lamb growth have not investigated and accounted for the -
complex a§sociations of othef’ variable.s.on the Iongitut.iinal ateach SCC of milk from each udder half Weight ﬁ P TS By a
relationship between subclinical mastitis and lamb weight. observation: 5

Body Condition Score (BCS) Diarrhoea - ]
b e 2 (n=22) Suffolk mules 2and 6yrs >2
Teat damage orf
Hyp°theses 3(n=17) North of 9yrs 1
A change in lamb weight is associated with Abhormalitiesiofitheludderormilk A
*Somatic cell count (SCC)-subclinical mastitis _ o
. at lambing Litter size sex 4 (n=12) North of 9yrs 22
*Teat lesions-external damage — e mles
: Poor milk production Hungry s m: oper
:> :>‘ Eriles Data analysis using multilevel linear regression models e froms: Coop
[s] MLwiN 2.11 (Centre for Multilevel modelling, University of Bristol)
L Lamb weight model: Somatic cell count model:
| Udder infection |<—= | Teat lesions Dependent variable: lamb weight (kg) Dependent variable: log,, SCC (cells/ml)
x H j Random effects: ewe, lamb and observation as levels 3, 2 and 1  Random effects: ewe, udder-half and observation as levels 3, 2 and 1
| Sub-clinical mastitis | Results Data summary
@ Rearing singles 35 Female 42
| Reduced lamb weight (kg) | Rearing twins 31 Male 59
Rearing triplets 1 Orf (at any observation) 16
. > 1 teat lesion (at any observation) 41 Diarrhoea (at any observation) 25
Lamb weight
Mean lamb weizht with 95% confid Lamb weight model
ean lamb wei; wi confidence . . . o . .
intervals by agegof lamb in weeks After accounting for lamb age, birth weight, litter size, whether the lamb had diarrhoea, and supplementary concentrate fed to the ewe
o ] before lambing, lower lamb weights were associated with:
higher ewe mean SCC the observation of a new teat lesion teat position
s ] Lambs reared by | Lambs reared by ewes on which a * | The teat position associated with
L ﬁ a i l = ewes with a mean & o “non-traumatic’  teat lesion heavier lambs was at 4 and 8
?g ] ﬂ = = log;, SCC of above (wms, spots, orf) was at that visit o'clock. Lambs rgared by ewes Yvuth
5 l ﬁ ! T T | 5.6 (400,000 cells weighed  0.5kg less [-1.0, 0.1] the most medial teat positions
{1 ; I [ T . per ml) weighed : (significant at 90%)". weighed on average 1.4kg less
ZTT T Tl on average 1.4kg [-2.1,-0.7] less at Lambs reared by ewe on which a “traumatic ['2"5'_'0‘3] artnd those in the more lateral teat
_ T ey teat lesion” (bites tears and chapping) was positions weighed up t(? 1.5kg [—-2.6, -0.4] Iess'than
— observed at the previous visit weighed 0.9kg tho.sg reared by ewes with teats in the 4 or 8 o’clock
Weels lambed less [-1.4,-0.1]. position.

+ *
Significance set at 0.05 unless otherwise stated  Images adapted from Casu et al., 2006*

Lambs reared by ewes that were 9 years old weighed on average 2.4 kg less [-3.4,-1.5] at each observation than those reared
by ewes that were 6 years old. Lamb gender, ewe body condition, breed and udder size were non significant variables.

Somatic cell count

Log,,SCC with 95% confidence intervals by Somatic cell cpunt mOdeI‘ X i o ) ;
weeks in lactation After accounting for days in lactation and average lamb weight, SCC was significantly higher in:
] ewes with a lower udder drop ewes with a greater cross-sectional old and thin ewes
. : . «| For every increase of wittnem srea of bo;h te?t‘s 9 vyear old ewes of BCS<3 in
~ i . 1 cm in udder drop — ITely QU & G [leEss lactation and 6 year old ewes in
: Cs s oor | there  was  an in total teat cross- BCS of <2 in lactation had
o] oo 0.04 o | sectional area, there was significantly higher SCCs when
increase in log,,SCC el aS§OC|ated 40-03 [0.01, 2 ! compared to young fit ewes (2
N [0.01, 0.07] 0.05] increase in log;, SCC. 7l vearsold and of BCS>3).
(where “lower” is a greater distance For example, the thinnest 9 year old ewes of BCS>2
] (in cm) as measured from base to the had a 0.27 higher log,, mean SCC and thinnest 6 year
I A T apex at the bifurcation of the udder old ewes had an increase of 0.70 0.27 higher log;,
ek acaton with the ewe standing). mean SCC [0.23,1.17].
Conclusions Further work Intervention study to assess the effect of a broad spectrum intramammary “dry off” antibiotic Acknowledgements
After controlling for ewe and lamb variables, lower lamb at weaning on subclinical and clinical mastitis. .
weight can be explained by subclinical udder infection of thank the farmer of
the ewe and the occurrence of teat lesions. There is an Subclinical study farm Clinical study farm e
H uality Mil
association between udder conformation and the level of Management
SCC and lamb growth which warrants further investigation. / \ / \ SepvicesLi e
2 " X and colleagues at
By improving knowledge of the dynamics of SCC, we the University of
provide further understanding of how to maintain udder Untreated Treated Untreated Treated ;Ns:,;:;'::ef::,;hﬁ:;
health of ewes in order to benefit to farmers with ewes English Beef and
i H Lamb Executive for
rearing lambs for the meat industry. / \ / \ / \ / \ e
:s.j;z:“;.n”mmmm, e I'.a::b | Lamb !.ar:\:b ; Lamb CI|n|caId Clinical Cllnlcald Clinical
HE UNIVERSITY OF [ [ Srourt eesimens & sso. estcof i mpesdmsscnni weliccan R WEIiccan weight CaSSeC zn e Casseczn case EBLEA
S seno i Duprou, . W, v, Sdlager, . (008 Rk oo and mpacis
2 58 51 380 380
WARWICK | S = | 2ewes) | | 1580Wesl || 21 ewes) | | 51eWes] | | g awesy | |380eWes]| | o0t g | [[380ewes]




Adenovirus type 3 infections in
camels in Sudan

Intisar,K.S".; Ali,Y.H'.; Khalafalla,A.I2.; Mahasin,E.A/Rahman’

1Central Veterinary Research Laboratory, P.O.Box 8067, Al Amarat, Khartoum, Sudan.
2Department of Microbiology, Faculty of Veterinary Medicine, University of Khartoum, Shambat, 13314 Khartoum North, Sudan.

Introduction

Galbreath efa/(1994) reported the isolation of adenovirus from lungs of young llamas with pneumonia and hepatitis. Serologically antibodies against adenovirus were
detected in 1.3% of dromedaries in Nigeria (Olaleye et al., 1989), in 93% of 270 llamas in USA (Picton, 1993) and in 43 of 120 camels in Egypt ( Hadia et al., 2001).

Materials and methods

Samples collection:
Atotal of 239 pneumonic lung specimens and 260 camel sera were collected at four different localities in Sudan.

Sandwich ELISA for adenovirus 3 antigen and antibody detection:
Sandwich ELISA kits for adenovirus 3 antigen and antibody detection (Bio-X Diagnostics, Jemelle, Belgium) were used according to the instructions of the manufacturer.

Results

Adenovirus type 3 antibody detection:
Indirect ELISA kits for detection of antibodies to adenovirus 3 were applied on 260
camel sera with 90% positivity (Figure 2).

Adenovirus type 3 antigen detection:
Using sandwich ELISA, 3 out of 239 pneumonic camel lung specimens
were found positive (1.3%), the details are presented in Figure1.

4 o | %posttive WA

; \ 94‘3 859 Eastam Sudan

1 _'2 k =g pnsitive 30 = Cantralto Seuth

0 - % M Merthan Sudan
Eastam Uantral  Homham  Western westar Sudan
sudan Ssudan Sudan sudan

Figure 1: Detection of adenovirus type 3 antigen

in camel lungs in different localities in Sudan using ELISA (2000-2006 Figure 2: Detection of antibodies to adenovirus 3

Discussion

v In this study, adenovirus antigen was detected in 1.3 % of tested camel lungs using ELISA.

v This is the first report for adenovirus antigen detection in camels in Sudan and probably elsewhere.

v This finding supported by the previous reports on the association of adenovirus with pneumonia in camelidae (Galbreath efa/, 1994, Mattson, 1994 ).

v The detected seroprevalence of adenovirus in this study was 90% which is considered high prevalence and is far higher than that reported in previous publications.

Conclusion

Adenovirus infection in camels of the Sudan is widely distributed. 21.8% of positives showed high titers indicating recent and/or multiple infections.

References

Galbreath E.J.; Holland R.E.; Trapp A.L.; Baker-Belknap E.; Maes R.K.; Yamini B.; Kennedy F.A.; Gilardy A.K.; Taylor D. (1994). Adenovirus-associated

pneumonia and hepatitis in four llamas. JAVMA, 204 (3) 424-426.

Hadia, A., A., M; Lamia,A, A; Shahain, M.A. (2001). Estimation of adenovirus, bovine virus diarrhea and corona virus antibodies in camel serum. J Egypt Vet Med
Assoc. 60 (6 A) 169-174.

Mattson D.E. (1994). Viral Diseases. Vet. Clinc. North America: Food and animal Practice, 10 (2) 345- 351.

Olaleye O.D., Baba S.S., Omolabu S.A. (1989). Preliminary survey for antibodies against respiratory viruses among slaughter camels (Casmmelus aromedarnius) in north

eastern Nigeria. RevSci Tech. Of:/int £piz., 8 (3): 779-783.



Capturing patient data P R

School of Veterinary

, X in small animal
CENTREbFO;! =E\l"IDE;-I(;E-Bai\SED Vete ri n a ry p ra Ct i Ce

VETERINARY MEDICINE

Putting research into practice

Julie Jones-Diette*, R. Dean*, T Parkin**, M. Brennan*
*Centre for Evidence-based Veterinary Medicine, School of Veterinary Medicine and Science,
The University of Nottingham, UK. Email: stxjj2@nottingham.ac.uk
**School of Veterinary Medicine, College of Medical, Veterinary and Life Sciences,
University of Glasgow, UK.

Introduction Method Development

The principle of Evidence-based Veterinary Medicine (EVM) is to A pilot study has been designed between the Centre for
employ the best relevant, most up-to-date information used by Evidence based Veterinary Medicine (CEVM) and a
veterinarians in clinical practice to enhance clinical decision commercial PMS system and their clients. This

making. In order to identify areas in which research is needed, it collaboration will allow access to historical data providing
is necessary to understand which conditions present most an initial clinical portfolio for further method
commonly, and determine perceived gaps in information. A development. This will include retrospective records
relatively new methodology which may assist in identifying these searching.

gaps in veterinary knowledge is the extraction of clinical data

from practice management software (PMS) systems to identify The aim of the study will be to evaluate the use of PMS
common conditions. This type of methodology has been used systems for capturing veterinary clinical information and
effectively in human healthcare; however veterinary medicine to examine the health of the UK vet visiting companion
has only recently begun to realise its potential. animal population. Summaries of medical records from

real time consultations will be examined in situ and via
PMS extraction and compared, to validate the efficiency

Background of the extraction. Once validated the method will allow
Many methods are currently in place to capture emerging or the extraction of clinical data for veterinary epidemiology
prevalent disease. These systems rely on collecting new data as and evidence-based research.

cases present and assimilating a dataset of diagnoses and
presenting complaints. However the increasing reliance on PMS
systems to record clinical data means much of this information is
already captured in vet PMS systems. Methods that access this
information will allow examination of historical data,
including treatment success.
Alongside current systems, this new
methodology will provide a complete
picture of the owned vet
visiting companion animal
population within the UK and Further work will examine how much information is actually
enable epidemiological studies to recorded by the veterinarian on the PMS system, a second
be performed on a much larger scale. aim will be an epidemiological study using data extracted
from PMS systems to examine the role of clinical nutrition in
the management of disease.

Next Steps

Discussion

It is thought that up to 90% of practices in the UK use a computerised practice management system for their clinical records with many
different systems currently available. Developing efficient ways of accessing the PMS data for analysis across different practice systems
would enable vast amounts of clinical data to be collated and analysed. Until standard methods of recording data between and across
practices are in place, this extraction will be an invaluable tool for evidence-based veterinary research. Potential limitations of the method
may include under or over reporting of certain diseases, in particular those that are easily diagnosed may be recorded more frequently?.
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Use of a two-part model to identify herd- and
litter-level factors associated with Isospora suis
occurrence in 6reek finishing-pig herds.
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Background & Objective

Neonatal coccidiosis, caused by Isospora suis (Isuis), occurs in all types
of farrowing facilities and under all types of management systems (Mundt|
et al., 2005). In this study we identified herd- and litter-level factors|
associated with the odds and the level of I suis oocyst excretion in Greek
pig herds.

Farms, Sampling & Testing

Data were collected from 55 farrow-to-finish herds. From each herd
and depending on the herd size, at least five litters, in their second week|
of life, were coprologically sampled. Each litter-sample comprised a pool
of individually collected faeces from half of the piglets. Oocyst|
excretion, expressed as oocysts per gram of faeces (OPG), was|
determined, by a modified McMaster technique.

Questionnaire data

A standarized risk-factor questionnaire (available from the first
author upon request) was used to collect information on the use of|
toltrazuril (BAYCOX® 5%) and other herd- and litter-level factors that
could be associated with I suis infection.

‘n .
Modeling

OPGs are semi-continuous data (Figure 1). Thus, we used a two-part
model (Figure 2) to simultaneously identify factors associated with the
odds and/or the amount of litter-level oocyst excretion (Liu et al.,
2008). Initially, all factors were screened one by one in univariable
models. Following a backwards elimination procedure factors significant
at P<0.05 were retained in the final model.

In all models random-effect were incorporated for herd in both parts.
Further, a correlation term between the random-effects of the two
parts (oze) captured the biologically plausible fact that piglets and
litters with higher odds of excretion also tended to excrete more
oocysts.

\_ Models were built in the aML software.

pooled faeces from litters, in their second week of life, from 55
farrow-to-finish herds

Figure 1. Frequency distribution of the oocysts per gram (OPG) of ’

3000

Semi-continuous data: OPGs have a large
portion of zero values while the remaining
non-zero values are right skewed

2000

Frequency

1000

Ln(OPG+1)

Figure 2. The two-part model accounts for the concentration off
xcessive zero-valued OPGs. It uses logistic regression to predict the
probability of occurrence of a non-zero OPG and linear regression to
predict the amount of the non-zero OPGs

Logistic part (I)

In(OPGs)=E(OPGs| OP6s>0, factors) |

L J

Linear part (II)

Results

The odds of Isuis litter-level excretion were reduced when (i) piglets|
were treated with foltrazuril, (i) the farrowing rooms were completely|
emptied and cleaned after weaning, (iii) piglets were not cross-fostered
between litters after the 1st day of life and (iv) the flooring of the pens
was plastic. Further, (v) larger farrowing rooms and (vi) more caretakers
in the farrowing rooms reduced the odds of excretion.

The level of OPG decreased with (i) toltrazuril-treatment, (ii) larger|
farrowing rooms and (iii) caretakers avoiding walking into farrowing pens.

Discussion

Good managerial and hygiene-related practices, which affect between -
pen transmission and environmental persistence of the parasite reduce
the risk and the amount of oocyst excretion. Hence, control of neonatal
coccidiosis can be the bettered by the identification and implementation|
of good-managerial-practice protocols, additionally to tfoltrazuril
treatment.
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Table 1. Factors associated with the (I) risk and the (IT) level of]

IOPG excretion

Logistic part (I) Odds Ratio (95%C.I.) P

Toltrazuril Yes 0.2(0.1;05) 0.001
No 1

Clean entire Yes 0.3(0.1;0.9) 0.039

farrowing room No 1

Fostering after 1sf Yes 4 (1.0 16) 0.045

day No 1

Metallic pen floor”™ Yes 25(1.1:57) 0.034
No 1

Pens per room” Continuous 0.93(0.9:0.97) 0.001

Number of Continuous 0.6 (0.5;0.97) 0.042

employees

Linear part (II) Coefficients (95% C.I.) P

Toltrazuril Yes -1.8 (-0.6 ; -2.9) 0.004
No ref.

Employees Yes 2.1(0.6; 3.6) 0.009

entering in pens No ref.

Pens per room” Continuous -0.04 (-0.01;-0.08) 0.023

Poec 0.99 0.005

(www.applied-ml.com).




Classical Swine Fever Control

Oral mass immunisation under uncertain virulence

M. Lange', S. Kramer-Schadt?, H.-H. Thulke'

Obijective

Comparative assessment of adaptive spatial schemes to immunise wild boar populations against Classical Swine
Fever (CSF) by oral mass vaccination. A spatially explicit, individual-based, stochastic simulation model was

applied. Uncertainty about the severity of the disease outcome was considered.

Introduction

In recent years, Classical Swine Fever Virus (CSFV) circulated in wild
boar of several European countries and caused high economic impact
when entering livestock. Much effort was spent on oral vaccination cam-
paigns. The effect of the measure on disease dynamics was not fully
understood due to variability of disease outcome and the shift of CSFV

Methods

spatio-temporal

The wild boar model

* Raster of home range cells of wild boar
groups

» Wild boars as individuals

» Seasonal, age-dependent mortality and fer-
tility

Dispersal  Reproduction
- Mortality ///‘ "
Birth I I Death
*..../././('.l...........l.' le.. L t
AMJIASOND JEMAMJIASOND ' Max. age
«—Piglet —-+—Yearling —s<+——Adult 11 years

Results

The virus model

» Stochastic disease outcome (transient, let-
hal acute, lethal chronic)

» Transient infections cause an infectious pe-
riod of one week

* Lethal infections cause exponentially distri-
buted infectious period

\ lethal
1 ‘\\ acute : chronic
e

o

infection +=transient (V+ 1 week)

L <acute (V+ 1-4 weeks)
lethal
chronic (V+ 4-many weeks)

survival prob.

fran Is.mrﬁl_ o
4 & & 10
time [weeaks]

& g

Without vaccination »

» Distance spread depends on the mean in-
fectious period over all infected hosts ¥

« Disease persistence depends on the infec-
tious period over all hosts and case mortality
With vaccination »»

» Distance spread only for long infectious peri-
od over all infected hosts

» Disease persistence only for long infectious
period over all infected hosts

 Disease persis-
tence now occurs
with high case mor-
tality

s

life-expectancy [weeks]
(-]

2

Resulting infectious pe-
riod over all infected
hosts
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Conclusions

with vaccination

without vaccination

disease spread
life-expectancy [weeks]
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8
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4

life-expectancy [weeks]

2

persistence probability
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case mortality case mortality
Disease spread by distance (top) and probability of
virus circulation exceeding 10 years (bottom) without
(left) and with vaccination (right).

* Disease outcome and virulence has crucial impact on efficacy of oral mass vaccination.
* Strategies currently applied to control CSF in wild boar populations perform suboptimal in virus eradication and spread prevention.
* Preventive strategy, i.e. buffered baiting, is particularly preferrable with marker vaccines.
* Vaccination can facilitate disease persistence under high virulence.
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to decreased virulence during the last decades. Particularly, efficient
design of vaccination protocols
Therefore, we assessed spatially adaptive vaccination scenarios with
regard to the efficacy in limiting spread and survival of the infection in
an infected boar population while considering uncertain virulence.

is still debated.

Simulation experiments
» Simulation of four baiting strategies (A com-
plete, B recent infected area, C cummulative
extension [current strategy], D like B but with
spatial buffer)

» Simulation of different disease outcome, i.e.
case mortality (0 ... 1) and infectious period af-
ter lethal infection (1 ... 10 weeks)
A) Complete F_]_@_Q\{t_e_______ Current

D) Buffered

Comparison of strategies

* Virtually equal capacity to reduce spread
and foster disease eradication by baiting of
the entire landscape (A) compared to buffe-
red baiting (D)

* No success in disease eradication and
spread prevention by acute treatment of infec-
ted area (B)

 Late success in disease eradication and no
spread prevention with current cummulative
strategy (C)

 Strains of low to intermediate virulence are
in the scope of maximum success in spread
prevention and disease eradication

« Strains of high virulence are in a scope of
potential increase in persistence due to vacci-
nation

ﬁ HELMHOLTZ

CENTRE FOR
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INTRODUCTION

Acknowledgement of Neospora caninum (Nc) as an important, but enigmatic, parasitic infection in cattle has steadily increased since it
finding in 1984. Increased incidences of abortion and other reproduction problems has been associated with the pathogen worldwide.

Infection rates vary greatly between countries and herds [1]. This study gives the first look into larger Estonian dairy herd infections
status with Nc.

MATERIALS AND METHODS

The study consist of: 320 herd bulk milk samples, 1972 individual serum samples of 19-20 cattle between 1-14 years from 100 farms,
and additional 119 individual samples from two farms with high milk OD for estimation of maximum in herd prevalences. Samples were
collected from Estonian herds between 2007 and 2008. All samples were randomized and tested for presence of antibodies against Nc
using an iscom-ELISA (SVANOVIR® Neospora-ab ELISA, SVANOVA). Milk samples were diluted 1:2 and tested as singles, and

serum 1:100 and tested as doubles. Cut off value [120% of the kits positive control (PP). Herd sizes were statistically compared using
chi-square analysis.
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Figure 1: Age distribution of 49 seropositive cattle out of 1972 Figure 2: Herds with minimum one seropositive animal for
samples from Estonian dairy farms tested for Neospora Neospora caninum according to herd size with 95% confidence
caninum with 95% confidence intervals error bars. intervals error bars.

RESULTS AND DISCUSSION

Neospora caninum sero-positive animals were found in 2.5% (95% CI: 1.8-3.2) of the animals, while 37.0% (95% CI: 27.4-46.6) of the
herds had minimum one seropositive animal. Bulk milk samples tested positive in 16.3% (95% CI: 12.3-20.3) of the herds, being very
similar to Latvian reports [2]. Seropositive animals dominate among 1-2 or 12-13 year old animals (Figure 1), which may not contribute
milk production as the intermediate age groups which explain the difference between herd prevalences seen with the two methods.
Serum samples collected from two herds (n=79 and n=40) with the highest bulk milk PP of 53 and 34 respectively resulted in 25 and
35% of the animals being seropositive. The within-herd prevalence of Nc in these farms was high when comparing to Swedish reports.
[3]. Herds with 400 cows or more animals tended to be less likely to be positive (p=0.06), but it unclear if this is due to management,
age distribution or other factors (Figure 2).

CONCLUSIONS

e 2.5% of cattle were positive for Neospora caninum antibodies e Within-herd prevalences can reach up to 35%
e 37% of dairy herds had at least one seropositive cow e 16% of dairy herds tested positive from bulk milk samples
e There is a tendency of herds larger than 400 cattle to have

less infected animals.
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Introduction

A significant number of mastitis cases occurring in early lactation have been shown to originate from the dry period. While
numerous studies have investigated the impact of mastitis on milk production, there exists no estimate of lactation milk
losses associated with mastitis in early lactation. Movements across a somatic cell count (SCC) of 200,000 cells/mL
between the last milk recording in a lactation and the first milk recording in the subsequent one have been associated with
significantly different risks of mastitis and can be used as a proxy for mastitis. The aim of this study was to model the
association between 4 categories of SCC level defined by a threshold of 200,000 cells/mL recorded on the last milk
recording of a lactation and the first milk recording in the following lactation on the shape of the lactation curve.

Study

ne and Sc

Data Mean milk production per day in milk

+ Monthly collected milk recording data
* England and Wales
* January 2004 to December 2006
8 million individual cow recordings
1 million lactations
0.5 million cows ;
2,128 herds ¢oe o=

» Milk production exhibits multiple phases:

* Ascending phase: calving to ~ 50 days
* Descending linear phase: 50 to 250 days
* Non linear after 250 days

_ Mhoan Mik Yield

A multiphase model for lactation curves
a2 N

o Lactation curves can be modelled using piecewise

d \.‘\_ N
= [# L. functions g (X)) =a, +ax+ax’ +ax’
i/ \.H\“«..._ * Cubic function for the ascending phase f(xX)={g,(x)=6,+x
: H"‘“ml * Linear decrease after the peak (X) = 7, + 7% + 7,
B * Quadratic function for the end of lactation &3 =N FNXED,
T T Tz T3
Siage ol Inctation
This is equivalent to fitting the following multilevel model: . - Curves fitted for 4 SCC categories
2 3 2 2 o H :

Y = By + Bxy +1,(Boxy + Bxy) + LB(T; —20,%, +X,) +¢; || and 3 parity categories

- Y :milkyield 3l : * Low or High: below or above
- x :days in milk ] S, 200,000 cells/mL

= * On the Last milk recording of
previous lactation — First milk
recording of the lactation
modelled (e.g. Low-Low)

- i :recording level

- j :lactation level

- k :herdlevel

- 7, :second change point

- & :error term. The error was split between herd, lactation J ™ + Difference in milk production
and residual levels TT Towa™ T between categories predicted by

3

- 1, :indicator variable 1 in interval 1 ; O otherwise T, the model:
- I; :indicator variable 1 in interval 3 ; 0 otherwise M T Parity2 __ Parity3and4___ Parity >4
. . . . 204 = Low-Low (Ref) 8032 8477 8380
- Days in milk were centred on z; = 60 days in milk 1] - Low-High 108 477 -400
_ : f .= HighLow 23 120 -86
Models were fitted on a random sample of 19,799 lactations TR B F % ighiigh o s o

K from 1,000 herds

Main findings

A multilevel multiphase model was found to fit lactation curves accurately when looking at the mean of multilevel residuals per
day in milk (not shown — submitted for publication and available on request). The intercept (f3,) of this model corresponds to the
milk production at 60 days in milk and the coefficient for days in milk (;) to the persistency. The model predicted a milk
production between 162 and 493 kg lower in cows with a SCC > 200,000 cells/mL during the first month after calving as
compared to cows with a SCC < 200,000 cells/mL on both the last milk recording of the previous lactation and the first milk
recording in the current lactation.
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ANTIMICROBIAL MULTIRESISTANCE
IN SALMONELLA TYPHIMURIUM

Marzia Mancin, Marco Ruffa, Lisa Barco, Antonia Anna Lettini, Antonia Ricci
Public Health and Risk Analysis Department; Istituto Zooprofilattico delle Venezie

INTRODUCTION

Antimicrobial resistance in zoonotic bacteria is a problem of increasing concern worldwide and multiresistance is a critical aspect of such phenomenon, since it can lead to human
infections untreatable with available drugs. In order to counteract the diffusion of resistance, scientists have to provide policy makers with relevant data on factors contributing to its
emergence and spreading, and statistical tools like Random Forests (RF) are used to guarantee the significance of results and to facilitate their interpretation.

MATERIALS AND METHODS

|

» A selection of 556 S. Typhimurium strains isolated in Italy from different types of sample (animals, foodstuffs and environment)
during the period 2004-2009 was submitted to antimicrobial resistance analysis by disk diffusion;
» A panel of 15 antibiotics was used to evaluate the antimicrobial multiresistance (AMR), defined as resistance to more than 3

antimicrobials;

» RF was used to verify which variables among years, districts, material and place of sampling, species, type of sample and
phagetype are more important to explain the AMR in terms of mean decrease accuracy (MDA) and mean decrease of Gini (MDG)

» The AMR was considered as:
*  binomial variable:

0=no multiresistant, 1=resistant to more than 3 antimicrobials; i.e. 2 way classification;

+ multinomial variable: 0=no multiresistant, 2=resistant to more than 3 antimicrobials, 1=otherwise; i.e. 3 way classification;

resistant to K=0, 1...6 antimicrobial; i.e. K way classification.

RESULTS \
EEL)
54
PHAGETYPE b PHAGETYPE e 1 .
1} o
o 3
SPECIES SPECIES - 24 #’_‘5 . oo
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PLACE ° DISTRICT . “mmmmamanw
Figure b: Multi-dimensional Scaling Plot
MATERIAL - PLACE . and Convergence of error per‘category in
2-way, 3-way and 4-way analysis.
DISTRICT ® MATERIAL *
WAY % AREC
SAMPLE.TYPE ° YEAR - 2 - way 26.08
3 - way 34.17
YEAR L SAMPLE.TYPE 4 - way 48.74
X Table 1: Average
T T \ \ \ \ T \ T T \ Figure c: 2-way : 40 of Error
08 10 12 14 16 1.8 10 20 30 40 50 ROC curve. Classification of
MeanDecreaseAccuracy MeanDecreaseGini Random Forest.
Figure. a: Classification of covariates for the AMR in accordance with MDA and MDG. Phag. LDA LR  p-value
RF output shows that phagetype and species are two covariates that explain most of the AMR, whereas year and type of sample DT104 | 2.04 1.82 | 0.000
are not important (Fig. a). To evaluate the accuracy of classification method it is possible to design Multi-dimensional Scaling Plot NT 1.04 0.82  0.000
to visualize the dissimilarity data in a two dimensional space and the convergence of error that shows the errata classification of U302 | 1.92 168 | 0001
model per category (Fig. b). In the case of binomial AMR it is also possible to design the ROC curve (Fig. c). The increase of AMR ) ’ .
classification way produces a rise in average rate of error classification (Tab. 1). DTI110 247 2.53  0.017
e DT7 170 143 0.037
RDNC -0.35 -029 NS
DT24YES - | DT2 -2.13 -1486 NS
DT104 DT104 - ) matD YES
DT99 -2.13 -14.87 NS
il = EhE : DT208 -0.74 -0.64 NS
u3oz - MNT - L302=HO
YES
DT110 - DT99 -
DT 110 .
RONG - w202 - proekves | ™ Table 2: Coefficients of LDA and
DTTENG YES .
N LR regression.
oTZ2 * RDMNC - HO YES
DT? - DT110 -
Figure e: Classification tree of phagetypes.
oTes i e 5 RF applied to different phagetypes shows that DT104, NT, U302, DT110 (multiresistant)
DT208 |» T208 | are the most significant phagetypes for the prediction accuracy of model (MDA) of AMR;
: : x ; : : ; . MDG indicates that, besides these variables, also DT2 and DT99 (not multiresistant) are
O3 04 oW eE AB e L U important for the splitting of dependent variable (Fig. d).

MeanDecreasefAccuracy

MeanDecreaseGini

Figure d: Classification of covariates for the AMR in accordance with MDA and MDG.

RF is consistent with the results of the classification tree (Fig. e), of the Linear Discriminant
Analysis (LDA) and of the Logistic Regression (LR) (Tab. 2) or Multinomial Regression
(MR) (2 or more way respectively). The classification error for these different methods is in
this case very similar.

| CONCLUSIONS

|

RF yield manageable results, allow to analyze high amounts of variables and to assure non parametric robust results. RF represents a valid alternative to other methods of multivariate
analysis such as LDA and MR.




Why limit yourself to one logistic regression model?

Menzies FD, Gordon AW-, Courcier EA, Robinson PA, Abernethy DA
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Introduction Example

Choice of a regression model usually relies
upon use of a forward selection or
backward elimination process. This may
lead to equivalent models being overlooked
particularly in observational studies.

Methods outline

A regional case-control study on the herd risk
factors for the disclosure of tuberculin skin test
reactors was carried out on a random sample
of cattle herds where badger activity had been
surveyed (cases = 77 herds ; controls = 108
herds). Main risk factors are listed in the table
below.

A preferable approach is to fit all possible
models and evaluate them. This can be a
useful approach where sample size is
limited although care must be taken in
selection of the terms to be incorporated in
the procedure.

Cases = Herds that did have one or more TB
test reactors during a 3 year period.
Controls = Herds that did not have any TB test

reactor during a 3 year period.
Various programs directly offer this

procedure (e.g. R’s bestglm; Genstat’s
RSEARCH) but it can be carried out in
other programs (Stata, SAS, SPSS).

GenStat® used for statistical analyses:
Logistic regression (P<0.15 cut off for including
in multivariate model) and RSEARCH

procedure used to select best fit models.
The following example illustrates a study

where more than one model is relevant
(otherwise information would be lost).

The eight best subsets for inclusion of a
different number of terms (2-5) were examined

Results/Discussion
Three models were deemed to be biologically plausible (see table).

Best subsets with 3 terms

Akaike Schwarz Previous Market to
Information Information TB Badger Herd Farm Cattle
Criterion Criterion DF history activity Size Movements Tracing
212.02 231.34 6 0.001 0.032 0.001 - -
219.89 232.77 4 0.000 0.006 - 0.016 -
219.92 232.80 4 0.000 0.002 - - 0.017

The three models consistently indicated that a previous history of TB in a herd and the
observation of badger activity on the farm were risk factors for the presence of TB in a herd.
The third term was dependent upon which model was used, with all three considered as valid
risk factors (increased herd size, cattle movements onto the farm from markets and
epidemiological tracing of cattle).

Conclusions
*This approach allows you to look at all possible model permutations and highlights other
logistic regression models that are worthy of consideration.

+In the example, two valid risk factors would be ignored if more traditional methods were used.
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Monitoring of antibiotic use in
livestock in Germany:
Results of a feasibility study

Merle R™, Hajek P, Kasbohrer A® and Kreienbrock L

TWHO Collaborating Centre for Research and Training in Veterinary Public Health, Department of Biometry, Epidemiology
and Information Processing, University of Veterinary Medicine, Hannover, Germany. 2 Department of Pharmacology,
Pharmacy and Toxicology , Veterinary Faculty of Universitat Leipzig, Germany. 3 Federal Institute for Risk Assessment, Berlin, Germany.

Introduction Material and methods

The amount of applied Variables

antibiotics may be linked — ) Date

24 Veterinarians i
to the development of Drug
bacterial resistances. * }

—
s arms
The drug’s dose and the >

application period are re- Fige. Catio. Foulty ) Type of Animals online database
garded as the most im- Treatment Days 74,427 records
portant factors affecting
the spread of bacterial re-
sistances.

Substance(s) Substance mass

A monitoring system con-
cept to evaluate data of
antibiotic use in livestock # Applications = # Animals * Treatment days * # Substances
by a bottom-up approach
was tested in a feasibility
study.

Treatment frequencyapnimg| & year = # Applications / Population size"

) Population size: e.g. all animals per farm or per district

Results

Antibiotic use

Tetracyclines were the most frequently used substances. But regarding the number of applications, the percentage of
tetracyclines was smaller, while the percentage of macrolides and of the sulfonamides/trimethoprim group was higher
(figures 1, 2). For monitoring purposes, the number of applications is regarded more important than the consumption in kg.

18.000 9.000.000 2000 500,000
Hkg Bk
16.000 ..~ 8.000.000 1 9 X
D # applications 1800 B # applications 450.000
7.000.000 1600 - 400.000
6.000.000 1400 + 350.000 "
5 c
5 il
5.000.000 = 1200 300.000 %
2 2 1000 - 250.000 2
4.000.000 & |
s 800 1 200000
r 3.000.000
600 150.000
| 2:000.000 400 - 100.000
[ 1.000.000 200 + 50.000
Lo 0 -0
R A R R T L R T D D - R "
o O © o° ey < 0® RO o o <& o o < o8 o'
o e&"'\} T e »“‘\“*“ \\p("“\) <& oo W o g o 3 ?\woa
Figure 1: Antibiotic use in pigs *TMPS: Trimethoprim & Sulfonamides Figure 2: Antibiotic use in cattle
Treatment frequency Table 1: Treatment frequency

(Geometric mean of farms per animal & year)
Data from farms: easy calculation.

Data from veterinarians: Treatment frequency could not be calculated, Fattening Pigs* 8.9
because the population size (i.e. all animals attended by the veterinarian)
was not known. Dairy cattle 2.5
Pigs are treated more often than cattle (table 1).

The treatment frequency is suitable for monitoring systems, because it is Calves 23

related to the population and can be compared between different regions or from
year to year.

Feasibility

‘per fattening pig (30 kg until slaughter)

Although several information gaps were identified, e.g. the number of treated animals per veterinarian, the proposed system is
able to function as a monitoring system for antibiotic use in Germany.
A pilot study will take place in 2011 including eight German districts in order to gain representative monitoring data.

SVEPM, Society for Veterinary Epidemiology and Preventive Medicine - Annual Conference, Leipzig, 23th - 25th March 2011
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Introduction

= Young stock rearing is often being overlooked due to
unawareness of Dutch farmers to the total costs.

= Previous studies on the total costs estimation did not
consider continuous and variation in growth and
uncertainty in disease incidence.

= Several costs component (feed, healthcare, breeding)
are interrelated with variation in growth and uncertainty
in disease incidence.

Objective
= Estimating the distribution of total costs of young stock
rearing in The Netherlands using stochastic simulation.

» A bio-economic model is developed.

» Variation in growth and uncertainty in occurrence
of diseases is included.

The Bio-economic model

= Add-in @Risk in Microsoft Excel.

= Stochastic simulation with 20,000 replications.
= No disease transmission or herd dynamics.

= 56 stages to reflect age.

» Simulating at calf level from 2 weeks until first
calving.

= States to reflect biological changes in young stock life.
» Bodyweight.
» Health status: Healthy, diseased, death.

» Two diseases included: Calf Scours (CS) and
Bovine respiratory diseases (BRD).

» Breeding status: Pre-pubertal, cyclic, pregnant.

aunpap\ Aavuiiagg

= Transition between states within stages.
» Growth curve unique for every simulated calf using
two phase growth function (Koenen and Groen, 1996).
» Health status is determined by using transition
matrices (Table 1) built at every stage (56 transition
matrices).

> Disease effect (growth rate reduction) is based on
age and has only short term effect.

= Economic components.
> Based on literature and expert knowledge.
Table 1: Example of a transition matrix to simulate

health status at 2 weeks of age (stage 2).
Week 2 (Stage 2)

g States Healthy CS BRD Mortality
£ Healthy 0.9536  0.044 _ 0.0024 0
- cs 0.70 0 0 0.38
¥ BRD 0.88 0 0 0.12
2 Mortality 0 0 0 1

Norhariani Mohd Nori2 | Wilma Steeneveld® | Henk Hogeveeni3 | Monique Mourits3

2 Universiti Putra Malaysia, Faculty of 3 Wageningen University, Business
Veterinary Medicine, Dept. of Farm Veterinary Medicine, Dept. of
Veterinary Pre-clinical Studies,
Malaysia

Economics Group, The Netherlands

Results
= The total costs of rearing a young stock is € 1540.

= The total costs of young stock rearing is approximately 13% of the
cost price of milk.

= Average first calving age is 25 months with average weight of 542kg.

= The total costs of rearing is €78 higher when a heifer was diseased
once compared to a non-infected heifer.

= Diseases do not affect first calving age and weight.
= Growth rate affect first calving age, weight and total costs of rearing.

Table 2 : The costs of rearing a young stock that successfully
reached first calving age (5% and 95% percentiles given in
brackets).

Costs component

Average costs (€)

Calf price 55
Prevention 26
Farmer’s treatment 2 (0; 36)
Veterinary treatment 5(0; O)t
Feed 697 (657; 778)
Labor 499 (475; 536)
Breeding 40 (27; 81)
Barn 180 (176; 198)
Mortality and culling 34

Total 1540 (1423; 1689)

"The 1% to 99% percentiles is €0 to €186

Average total rearing costs change

CS incidence +0.3%

BRD incidence +0.3%

Growth rate -10%

Growth rate +10%

Conception rate -10%

Concentrate price +€0.02 per kg

Labor costs as €0

-€600 -€500 -€400 -€300 -€200 -€100 €0 €100 €200

Figure 1: Sensitivity of average total costs of young stock rearing for disease
incidence, growth rate, conception rate, feed costs and labor costs.

Reference
Koenen, E.P.C. and A. F. Groen. 1996.

. Genetic analysis of growth patterns of black and white dairy heifers. J. Dairy Sci. 79:495-501.
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Objectives

The aim of this study was to evaluate the potential association between
the prevalence of Map infection in cattle and the prevalence of Map
infection in hares, in southern Chile.

Material and Methods

* A case-control study was performed in southern Chile. A highly
infected dairy herd (A) with historical information about disease
status (10 cases/year with clinical cases and infection confirmed by
fecal culture) was used as case. A second herd (B) without history
of clinical disease, serologically nhegative at least at two
consecutive testing one year apart and located more than 300 km
apart from the case herd, was used as control herd.

50 hares from herd (A) and 42 from herd (B) were captured and
processed for Map detection from ileum (IL), mesenteric lymph
nodes (MLN) and fecal samples (FS).

*Hares were hunted in 2 rounds in each herd by professional
hunters, during June and July 2009 and the location of hares at
the moment of capture was geo-referenced.

+Cattle pooled fecal samples from 5 animals were obtained from a
representative group of the older lactating cows (150).

*Soon after hunting, hares were quickly transported fo the
necropsy unit at the Faculty of Veterinary Sciences, where
representative tissue samples were aseptically collected. Samples
were decontaminated and processed following manufacturer's
protocols for cultivation in an automated liquid culture system
(BACTEC MGIT 960). After incubation at 37 C for 49 days, DNA
was extracted from all positively signaling tubes, and real-time PCR
based on the IS900 and MAPO2 genes was performed, to confirm
MAP. Age of hares was estimated based on dried weight of optical
lens.

The association between characteristics of hares (sex, age),
location (Farm A vs. B) and round of capture (first, second) and
disease status, were assessed by logistic regression (LR) adjusted
by the estimations of diagnostic performance.

The work was supported by FONDECYT Project # 1085069

Conclusions

We found evidence for interspecies transmission, but the proved
association is not necessarily causal.

Absence of histopathological lesions might indicate absence of
disease.

The results improve the epidemiological knowledge on
paratuberculosis regarding interspecies transmission and the
concept of livestock as a source of infection for wildlife

Results

+In herd A, 45 individuals had one or more type of sample signaling culture positive,
whereas in herd B, 17 hares showed at least one positive culture result (P < 0.05).

* Regarding pooled samples of bovine feces, herd A showed 20 positive samples out of
30, compared to 12 out of 30 for cows from herd B. Cattle herd and hare prevalences
of infection were statistically significant (P<0.05).

» MAP infection was detected in MLN of hares one to four months old. Tissue samples
positive for MAP in hares with FS positive culture varied as age increases, however,
oldest categories (8-12 months and >12 months) seems to present more proportion of
infected tissues.

* Also, more hares captured from herd A were infected and in these hares at least one
tissue was MAP+, in comparison with those from herd B. In addition, infected
individuals from all ages categories were detected in herd A, whereas only old animals
in herd B.

+ After checking for interactions and potential confounders the final LR model
contained 3 variables, however, only the variable “farm where hare was cropped' was
statistically significant.
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Objectives
The aims of the study were:
A)to identify host, environmental and management risk factors
associated with ISAv outbreaks for a year class of Atlantic salmon

under the current conditions of the Chilean production system;

B) fo assess space-time clustering of outbreaks.

N

Conclusions
More outbreaks occur late in the 1t year of the marine-phase.

More net pen-level variables than site-level variables were statistically
associated with risk of outbreak.

There was space-time heterogeneity that needs to be considered

Material and Methods

* The retfrospective study with all smolts stocked from a company
(01/ 2008 until reaching commercial weight or by stamping out due
to ISA.

*A case was defined as a net-pen that presented fishes with
clinical signs (or lesions consistent with ISA), a disease-induced
mortality rate of at least of 0.01% and at least one fish testing
positive o reverse transcription-polymerase chain reaction test
for ISAv.

*A suspected net-pen was one that fulfills at least one of the 3
criteria above or if it had received live fishes from another
suspected or confirmed case site or net-pen.

A personally administrated questionnaire was applied to each
veterinarian responsible for the site and it contained several
questions related fo site-level and net-pen-level, for production
conditions, environmental, health and management practices, etc.

*The incidence rate of outbreaks was estimated as the number of
new cases over the number of net-pens-month-at-risk, on a monthly
basis.

*A Cox proportional hazard model containing random and fixed
effects was used to evaluate potential risk factors.

Finally a space-time retrospective analysis (using cases only) was
performed using SATScan.

Results
All sites presented outbreaks and 139/243 (57.2%) net-pens were defined as cases .
Median time from stocking time to outbreak was 251 days, IQR= 142.

The final model contained 9 main effects and 3 interactions (but only one statistically
significant), those that increased the risk of outbreak (P< 0.05) were:
+total no. stressing events (HR 1.31),
*total no. outbreaks of vibriosis and Salmon Rickettsial Syndrome, previous to ISA
outbreak (HR 2.06),
*no. sea lice treatment-baths (HR 3.37),
*no. husbandry practices applied on the net-pen (HR 1.89).

Variables associated with a decreased risk of an ISA outbreak (P< 0.05) were;
average stocking weight (net-pen) (gr) (HR 0.99),
*proximity (mt) to a net-pen with an outbreak (HR 0.98),
+site not sharing wharfs (HR 0.005),
+plant B where fish is processed (HR 0.19);
«and surveillance district in which the site is located

Interactions
*Total No. stressing events* No. sea lice treatment-baths (HR=0.96)

The space-time analysis detected a cluster composed by 2 sites during 09/2008 to
12/2008.
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SUMMARY: Data from a large (n=4549) survey were used to derive estimates for the number of cats owned by households in Wales
in 2009-2010 using four different methods, including a novel method based on the 2008 Welsh Index of Multiple Deprivation (WIMD).
It was possible to assess the accuracy of three methods, by comparing actual and predicted numbers of cats owned in a random
sample of 10% of the dataset, using models constructed from a the remaining 90% of the dataset. All three methods predicted the
number of cats owned with a high level of accuracy. These results demonstrate that the WIMD can be used to predict cat ownership,
which will be of particular relevance to those wishing to use postcode data to predict cat ownership in different areas of Wales.

PROTECTION

BACKGROUND

+ Different methods have been used to estimate the number of cats and dogs the UK (Westgarth et al., 2007; Downes et al., 2009; Murray et al., 2010); however in the absence of a gold
standard it is difficult to assess the accuracy of these methods.

* Previously reported methods use predictor variables that are available from census records, in order that predictions of cat and dog ownership can be made. This study investigated a
novel method of predicting cat and dog ownership, by using the 2008 Welsh Index of Multiple Deprivation (WIMD 2008).

* The WIMD 2008 is a relative measure of deprivation at the small area level in Wales (Figure 1). WIMD is constructed from eight different factors related to deprivation with the
following weightings (Welsh Assembly Government, 2010):

Income (23.5%) Employment (23.5%)

Education, skills and training (14%) Health (14%) Geographical access to services (10%)

Community safety (5%) Housing (5%) Physical environment (5%)

* The Welsh Assembly Government (WAG) conducted a face-to-face survey of a sample of 4559 Welsh households during 2009-2010.

AIMS OF THE STUDY

1. To estimate the number of cats owned by households in Wales using four different methods

2. To compare the accuracy of these four methods.

Method 1: Simple method of extrapolation
The mean number of cats owned within the study sample was multiplied by the total number of Welsh households (n=1,338,811) to
produce an estimate of the size of the pet cat population in Wales.

Method 2: Model-based approach. Using number of people in household as a predictor. spss was

used to fit a linear regression model to the data. Five categories were used (1, 2, 3, 4, 5 or more people in the household). For each Table 1: Based on complete dataset (n=4549)

No. of people in Coefficient Standard Error
household

category estimates of the average number of cats and the standard errors were constructed (Table 1). Estimates were then
combined into a weighted sum based on the number of Welsh households in each of the 5 household sized categories to estimate

the total population of pet cats in Wales. 1 0.174 0.017
2 0.210 0.015
Method 3: Model-based approach. Using Welsh Index of Multiple Deprivation (WIMD) as a 3 0.316 0.027
predictor. The same approach was used, as described for Model 2. However, instead of using the number of people in the 4 0352 0.031
5 or more 0.402 0.045

household, two categories of WIMD 2008 were used in the model (Table 2); households in the 40% most derived areas of Wales and
households in the 60% least deprived areas of Wales. These two categories resulted in the best model fit.

Table 2: Based on complete dataset (n=4549)

WIMD 2008 of Standard Error
household

Method 4: WAG predictions. The figure for pet cat population in Wales is based on the actual number of cats per 40% most 0.207 0.015
household in the study sample, grossed to the total number of households in Wales, adjusted for sampling weights. deprived
60% least 0.253 0.013
deprived

314,264 (287,178-341,351)

107 (98-116)
108 (99-117)

314,391 (288,803-339,979)
337,346 (311,113-363,579) 336,426 (308,589-364,264)
315,833 (290,226-341,440) 315,760 (288,654-342,866) 107 (98-116)
344,564 (319,140-369-988) n/a n/a

Method 1 (Mean no. of cats/household)
Method 2 (No. of people in household)
Method 3 (WIMD 2008)

Method 4 (WAG predictions)

DISCUSSION:

Methods 1-3 were able to predict the number of owned cats with a high level of accuracy, as demonstrated in Table 3.

The use of WIMD 2008 to predict pet ownership is a new finding which has potential uses in many areas as it is not dependent upon data collected from individual households. Potential
areas of use include: identifying areas which are more likely to own higher numbers of cats which will be of interest to managers of vet practices, pet shops and feline welfare charities.
Further use of the data to include density of the owned feline population may also be useful in predicting areas where the risk of feline infectious disease transmission is greatest.

ACKNOWLEDGEMENTS: Cats Protection for funding Jane Murray’s post. The Welsh Assembly Government for providing the data for analysis. Questionnaire respondents are thanked for participating in the study.
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Elimination from elite endurance rides in nine countries in
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Introduction

Endurance is the fastest growing Féderation Equestre International
(FEI) discipline.

The high elimination rate from endurance rides has been a regular
matter for discussion in professional and public forums.

In recent years, elimination rates seem to have increased.

Objectives

To document elimination rates and to explore potential risk factors for
elimination due to lameness or metabolic reasons in 9 countries
representing all 5 continents

Hypothesis

Weather conditions and terrain considerably vary between countries;
therefore we hypothesised that country would have a significant
effect on elimination rates for both lameness and metabolic reasons.

Materials and Methods

Data for 4326 started horses in endurance rides of >100 km held in
2008 in Australia, France, Italy, South Africa, Spain, United Arab
Emirates (UAE), United Kingdom (UK), Uruguay and United States of
America (USA) were collected from the FEI website (www.fei.org).

For each class, the country, the distance of the ride, whether the
class was restricted to young riders, the number of started horses
and the winning speed were recorded. Horses that retired or were
eliminated for lameness, metabolic or other reasons were recorded.

Univariable and multivariable logistic regression models were used to
assess the effect of country, number of horses in the class, ride
distance and young rider class on two outcomes (elimination for
lameness and metabolic reasons).

Table 1.

The number of horses that started and completed the ride or were retired or
eliminated at Féderation Equestre International endurance rides of =100km in
2008 in nine countries. The percentages indicate the proportion of all started
horses. N = number

Country Started | Completed Retired Eliminated
N N (%) N (%) N (%)

Al Lameness Metabolic Other
Australia 155 99 (63.9) 1(0.7) 55(33.7) 46 (29.7) 5(3.2) 3(1.9)
France 1029 565 (54.9) | 85(8.3) | 380(36.9) | 297 (28.9) 63 (6.1) 20 (1.9)
Italy 291 148 (50.9) | 21(7.2) | 122(41.9) | 81(27.8) 22 (7.6) 19 (6.5)
UK 287 124 (43.2) | 20(7.0) | 143(49.8) | 113(39.4) 17 (5.9) 13 (4.5)
South Africa | 243 140 (57.6) 17 (7.0) 86 (35.4) 61(25.1) 16 (6.6) 9(3.7)
Spain 408 180 (44.1) | 48(11.8) | 180 (44.1) | 110(27.0) | 51(12.5) | 18 (44.1)
UAE 1497 510 (34.1) | 140 (9.4) | 847 (56.6) | 544 (36.3) | 255(17.0) | 45(3.0)
Uruguay 240 111 (46.3) 7(2.9) 122 (50.8) 83 (34.6) 29 (12.1) 10 (4.1)
USA 176 112 (63.6) 10 (5.7) 54 (30.7) 45 (25.6) 9(5.1) 0(0)

2008 — a preliminary study
Nagy, A."2, Murray, J. 2 and Dyson, S.'
' Animal Health Trust, Newmarket, UK; 2University of Bristol, UK

.“ University of
&I BRISTOL

Results

Data for 157 classes at 91 events were analysed. The UAE had the
highest number of entries (1497), followed by France (1029) and
Spain (408).

Of 4326 started horses, 46.0% finished the ride (Table 1).

Lameness was the most common cause of elimination in all
countries followed by elimination for metabolic reasons (69.2% and
23.5% of all eliminations and 31.8% and 10.8% of all started horses,
respectively).

Eight % of horses were retired by the rider, having passed the
veterinary examination.

In multivariable analysis, the risk of elimination for lameness

» was associated with the country in which the ride was held; horses
competing in rides held in the UK (odds ratio [OR] =2.11, P<0.001),
UAE (OR=1.72, P=0.007) and Uruguay (OR=1.69, P=0.013) had the
highest risk of elimination for lameness.

« the risk significantly increased (OR=1.60) for horses competing in
rides with >80 entries.

The risk of elimination for metabolic reasons

» was also significantly associated with the country in which the ride
was held; the highest risks of elimination for metabolic reasons were
recorded in the UAE (OR=7.28, P<0.001), Spain (OR=5.61,
P<0.001), Uruguay (OR=5.26, P<0.001) and Italy (OR=2.94,
P=0.035).

« the risk significantly increased (OR=2.17) for horses competing in
rides with >100 entries.

Discussion

To date, this is the largest study describing completion rates and risk
factors for eliminations due to lameness and metabolic reasons from
endurance rides in different countries.

The country of the ride had a significant effect on the risk of
elimination due to both lameness and metabolic reasons. The
number of entries in the ride was also significantly associated with
the risk of elimination due to either lameness or metabolic reasons.

This may be attributable to a number of factors, including terrain,
weather, training, riding (e.g. speed and fitness), and quality of
veterinary control at the ride; all of which require further detailed
investigation.

This study was carried out as a pilot study for a prospective large-
scale, world-wide study that aims to investigate risk factors for
lameness and specific orthopaedic injuries resulting in elimination
from elite endurance rides. The overall aim is to improve the welfare
of endurance horses, and to help to base the FEI ride regulations on
evidence-based data.

metabolic disorders.

the risk of specific causes of elimination.

Conclusions
+ Elimination rates varied between countries, with lameness being the most common reason for elimination globally.
* The country and the number of started horses were risk factors for elimination due to lameness and for elimination due to

* A prospective study is needed to assess the effects of environmental conditions, individual horse speed and other variables on
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Background and Objective

Salmonella infection in cattle has long been reported to affect milk yield. However, no studies
to date have quantified milk yield loss over an extended period of time or estimated how long it
takes before yield is back to pre-infection levels.

Objective: To quantify milk yield losses associated with Salmonella in dairy cattle herds

Materials and methods

Study population: 68 Danish Holstein herds, >40 cows in total included, in Statistical analysis:
total 11.959 cows

Daily milk yield (kg ECM) modelled in multilevel hierarchical model

Case herds (n=28) with 3 levels: yield, cow and herd with repeated measurements for
Herds active between 2005-2009 with a minimum of 1 year of low bulk- yield recordings. Parity 1, 2, and 3+ modelled separately

tank milk Salmonella antibody levels (<10 ODC%) followed by increase to i i o . .

high Salmonella antibody levels (270 ODC%). Time from estimated herd infection included in 3-month intervals

(T), where T, was 0-3 months after infection, T, was 4-6 months
after and T, was 3-0 months before herd infection. Milk yield
Control herds (n=40) recordings from 12 months before to 18 months after estimated
Low bulk tank milk antibody levels (<10 ODC%) 2005-2009 herd infection (T, — T;) were used.

Artificial infection date weighted by year and month to match case herds

Estimated infection date = date of high bulk-tank milk value - 61 days

Year, season for milk recording, DIM, Log(SCC) was included as
confounders at yield level and average herd size in the study
period at herd level

Wilmink’s function (e%95°'M) was also included

Control herds were used to evaluate whether the effects in the case herds
could be reproduced in herds without Salmonella infection

Results and Conclusions

HMMHNMMHEHMITNRDEHETS HHMERHMITITRDEHATDE HHMHHMHTUNRRMWTE
T povicd Tt poriod T il

simulated infection date in control herds

ReS—UItS: E : Par 1, case herds E Par 2, case herds : Par 3+, case herds
39 ' |
Reduced yield in parity 1 and 3+ 6-15 months (T,-T,) after herd § 1 # W i
infection date (Fig. 1 ). Mean loss for parity 1 cows was 1.4 kg 5 .l { { I } 1 I . ] ) I I I - 1 I
ECM/cow/day (95% CI:0.5-2.3) and 3.0 kg ECM/cow/day (95% CI: 1.3- 3.  * I I 2 } { 2 1 I
4.8) for 3+ parity cows, when compared to cows in same parity 14 41 1 I {
before herd infection. Only minor differences before and after the § - N - R +
infection date was seen in parlty 2 cows E HHMRHDIAIRDBHT PO T2 T ™ TRTHT MMM R T W
For a herd with 100 “year-cows” with 36, 32 and 32% cows in parity 5 g - L .
1,2 and 3+ respectively, these results indicate a mean reduced yield Part, controlherds | ] ParZ,controlherds | ] Par 3+, control herds
of 40,000kg ECM (95% CI: 8,000-153,000) in the 18 months after herd ~ © ¢ } { # #
infection date fbs t cghid) flze 1 o "
P it S I Sra e s IS s s an eS8 S
Year, season, DIM and Log(SCC) were significantly associated with g4 4 ]
daily milk yield, but herd size was not. There was no effect in 5+ 1 1
3 I — T — e —
!

Conclusion:

Fig. 1 Predicted mean daily milk yield (Kg ECM) compared to T, for case
Introduction of Salmonella to the herd is associated with large and control herds
reduction in milk yield for cows in parity 1 and 3+. It takes on

average about 15 months before yield is back to pre-infection levels

SVEPM, Leipzig 2011
Acknowledgement: Danish Cattle Federation for funding and for supplying data and Sine Andreasen for supplying pictures
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Hepatitis E is an emerging zoonotic disease distributed worldwide. On the basis of clinical and epidemiological observations HEV was initially associated only with acute hepatitis in
humans. The disease is self-limiting in the majority of patients. However, high morbidity and mortality rates have been described in pregnant women. Besides in humans the causative
agent Hepatitis E virus (HEV) is found in domestic animals such as swine as well as in the wildlife species such as wild boar, deer, rabbits and rats. So far no clinical disease has been
associated with HEV in animals.

HEV is a non-enveloped virus with a single stranded positive sense RNA genome of approximately 7.2 kb. The virus belongs to the family Hepeviridae which has been subdivided into four
genotypes named I-IV according to the sequence of discovery. Members of certain genotypes are described to differ in geographic distribution, clinical and zoonotic aspects. The
epidemiological relevance of the assortment to genotypes and subtypes is not completely clear especially since different regions of the HEV genome are analyzed. We presume the use
of complete genomic sequences provides more information and will make the analysis more reliable.

The objective of this study was to perform phylogenetic analyzes based on complete HEV genomic sequences in order to evaluate the current taxonomy of HEV at genotype and subtype
level.

Nucleotide divergence within HEV sequences

Materials and Methods

100 bases)

HEV complete genomic sequences available from GENbank were obtained for selected isolates of =
human and animal origin. %j
Sequences were arranged in an alignment of 125 complete HEV sequences. Phylogenetic analyses were
performed using the HUSAR package (DKFZ Heidelberg). Phylogenetic distances were calculated
(Kimura-2 parameter method) and trees generated based on neighbor-joining and maximum-likelihood
methods. Bootstrap analysis with 1000 replicates were included to demonstrate statistical significance.
Phylogenetic trees were plotted using ClusTree and TreeView 1.6.6 Software.

oo

oTia crie et ety

Different genotypes
Figure 2: | i i within I, 1ll'and IV. Note the decreasing level of
heterogeneity when GT Illis split into GT Illa and GT lllb.

Results ‘

_—
: “

According to our analyses HEV isolates cluster in at least six groups including the four established
genotypes (GT) | - IV and a new group containing virus isolates from rabbits (“GT V”). Surprisingly our
data show that GT Il forms two distinct clusters which were provisionally termed GT Illa and GT lllb. -
The use of complete genomic sequences improved the reliability of the analyses which was supported Isolates

R
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by high bootstrap values. The phylogenetic trees calculated by the neighbor-joining or the maximum-
likelihood method showed an almost identical topology (Fig. 1). Virus isolates obtained more recently

significantly contributed to the separation of GT il into two branches. oo 1"“"0'.'2““;:"”"“ o
The maximum nucleotide distances observed within genotypes were 13.16% (GT 1), 20.02% (GT IV), Figure 3: Nucleotide differences between complete HEV sequences at the level of genotypes
17.91% (“GT V”) and 23.04% (GT Ill) (Fig. 2). The latter GT could be separated into two groups based f"":t:f:;a‘:;G"Tas':“::‘flI“I’\’,"::;';"S)‘g;:f‘il“e”’l‘:e;I‘;’elrja”:d'fsr’"e“ using Kimura-2 parameter
on the tree topology. Division of GT Il led to a decrease of intra-genotype heterogeneity: 19.07% (GT

Illa) and 20.11% (GT IlIb). Setting a cut-off at 20.5% nucleotide divergence isolates could still be
assigned to genotypes unequivocally (Fig. 3). One isolate from GT Illb (AF455784 from Kyrgyzstan)
showed a particular high divergence (Fig. 1). Animal isolates were distributed in both GTs Illa and llib, Discussion and conclusions
GT IV and the “GT V” (Fig. 1).

P

Phylogenetic analyses based on complete genomic HEV sequences led
to a consistent separation of established genotypes (GTs) and recently
discovered isolates from rabbits. High bootstrap values at the lower
bifurcations demonstrate the robustness of this phylogeny.

The divergence within GT | is remarkably lower than within genotypes
Il and IV. So far GT | has only been found in humans. In contrast
viruses grouped in GT Ill and IV have been reported in humans and
different animal species. Thus restricted host range may be connected
to the lower divergence found within GT I. On the other hand a limited
amount of complete genomic sequences were available from GT | and
GT Il in comparison to GT Il and GT IV. This may have biased the
analyses.

The separation of GT Il into two groups (llla and Illb), is supported by
the topology of phylogenetic trees and the calculated genetic
distances. The level of heterogeneity within GTs decreased when GT
llla and lllb are looked at as separate GTs. It is however still
questionable whether these two groups represent separate
genotypes.

A separation of GTs into subtypes may be helpful with regard to
epidemiological studies. According to our data the phylogenetic
grouping at the level of GTs does not coincide with important
biological characteristics like virulence or geographical origin. This may
in part be due to the lack of information with regard to published
Gonotyps V sequences. In contrast to GTs Illa/b and IV the host spectrum of the
{Rabbit genotype) remaining GTs appears to be restricted to humans (GT | and 1) and
rabbits (GT “V”).

Genotype Il

Genotype Il

Genotype | iy Conclusion: The results of our phylogenetic analyses refine the

Figure 1: Phylogenetic tree based on 125 complete genomic sequences of HEV isolates. The tree was calculated by the neighbor-joining established SyStem of HEV genotypes. Gen0type mn may be SEparated
method. The branch lengths are proportional to the genetic distances. Bootstrap values of 1000 replicates are indicated. Note the color into two genetically different groups.

code indicating the species where HEV was isolated. Inlet: phylogenetic tree based on maximum - likelihood method showing an almost

identical topology.
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Abstract Fig.1 and 2: Life cycle and world-distribution of Echinococcus granulosus

This study aimed at the determination of the prevalence, parasitological status and genetic identification of hydatid cysts from sheep in different parts of the
Sudan. It was concluded that, sheep play a marginal role in the transmission cycle of the disease in Sudan. This fact is different from data obtained form other
regions in Africa as well as parts from southern Sudan, where sheep are heavily involved in the transmission cycle of the disease. Both, the prevalence and
fertility rates of the disease in sheep in Western Sudan were higher (11.9% and 19% respectively) comparing to those reported in other investigated areas in
Sudan. E.canadensis (G6) was identified in all samples and confirmed by mitochondrial gene sequencing of a subset of 15 samples which showed 100% identity
with the same strain when compared with data on the GeneBank TM (Accession No. 208063).

Materials and Methods

Abattoir Surveys Genetic characterization Parasitological examination

Multiple visits were made to slaughterhouses in different In this survey, we used a previously Cysts were examined macro- and

regions of Sudan (Khartoum, Tamboul and Wad Medaniin  described PCR system (Dinkel et al., 2004) microscopically. Fertility was determined by
central Sudan, Nyala in Darfur State (western Sudan), for species discrimination. As this system microscopic detection of protoscolices in

Juba and Malakal in southern Sudan (fig. 3) during the does not allow to discriminate between aspirated cyst fluid. Sterile or degenerated

period of May 2001 to July 2003. A total of 10,422 sheep subspecific genotypes (G1/G2/G3, or (calcified or caseated) cysts were classified as
were examined. Lungs, liver, heart, spleen, kidney and G6/G7), we also sequenced the partial cox1 infertile. Samples of protocolices or cyst wall from
peritoneal cavity of slaughtered animals were thoroughly and nad1 genes of a subset of these individual cysts were preserved in 70% ethanol
inspected. Prevalence rates, number of cysts /animal, samples (Bowles and McManus, 1992). for DNA extraction.

cyst’s fertility and predilection sites were determined.

Results

The results of the study are summarized in table (1) and Figure (4)

Location |[No |Prevalence |Mean No.|Fertility | Predilection |No of cysts |Species /
in Sudan [%] (C.1.95%) |of cysts / site of cysts |examined by |genotype (n)
infected PCR (fertile- ——— B
animal non-fertile) | PCR - Seq. =
Central 400 |2.5 1.2 0% Liver (6/12) |12(0-12) EC(10) :
(1.2-4.4) G6(5) -
NR(2) -
Western 9727 |11.9 1.3 19% Periton 95 (55-40) |EC (93) -
(10.9-12.2) cavity G6(5) .
(1242/1494) NR (2) 245bp
Southern |295 (2.7 1.0 0% Liver (8/8) |8 (0-8) EC (8) 171b
(1.2-5.3) G6(5) P
’ ) . ) . Figure 4: Semi-nested
Fig. 3: Map of Sudan with locations mentioned inthe  EC= E.canadensis G6/7, NR= No result, PCR: results of species specific PCR system, PCR amplification of the
text. Suq: mt gene sequencing (cox1 and nad1) for determination of genotype 171 bp specific
[ Nyala as for the camel (G6) strain
western, Malakal and Juba as southern Sudan.
Discussion

It is obvious that, sheep play a marginal role in the transmission cycle of the disease in Sudan. This fact is different from data obtained form other regions in Africa
as well as parts from southern Sudan, where sheep are heavily involved in the transmission cycle of the disease. This could be attributed to the fact that sheep
are usually slaughtered at younger ages before the development of mature cysts. However, in the present study the animals (3-5years) developed calcified or
infertile cysts. This may be due to immunoresponce of local Sudanese sheep and goats to hydatidosis infection (Saad and Magzoub, 1989; Omer et al, 2002), or
due to the fact that the E.canadensis can not express CE in sheep. It may also be concluded that the may have some sort of immunity against E. Canadensis as
the fertility of the cysts collected from these animals and latterly characterized as E.canadensis was very low.
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An analysis of systemic glucocorticoid
use In cats and dogs

> Veterinary oneii pG*, Hendricks A*, Church DB, McGreevy PD*, Summers JF*, Thomson PC*, Brodbelt DC*

*Department of Veterinary Clinical Sciences, Royal Veterinary College, Hawkshead Lane, North Mymms, Herts AL9 7TA.
*Faculty of Veterinary Science, Gunn Building (B19), University of Sydney, NSW 2006

Introduction Materials and Methods

Glucocorticoids are among the most widely used (and misused) class of drugs in veterinary medicine ~ Data collection: Three UK small animal practices comprising 7 veterinary
(1) yet there is little information on prescribing patterns in general practice. Therapeutic protocols  Clinics were recruited to the VECtAR Animal Surveillance pilot project.
often result from clinical experience, common sense and information from human medicine. However, ~ Practice selection was based on use of a specified computerised Practice
the adverse metabolic effects are difficult to separate pharmacologically from the therapeutic benefits, ~ Management System (PMS) (RXWorks) as well as a willingness to
making glucocorticoids potent yet potentially dangerous compounds. participate. Vets were asked to assign dlag_noses to consglts selggted _from
the VeNom Codes (4) embedded into their PMS. Data in specified fields
The Bateson Independent Inquiry into Dog Breeding (2) recommended that high priority should be on all clinical records from 2007-2009 were captured. The RVC Ethics and
given to the creation of a computer-based system for the collection of anonymised diagnoses from Welfare Committee granted ethical approval.
veterinary surgeries in order to provide statistically significant prevalence data for each breed. This

should build upon the work already started by the Royal Veterinary College. Analysis: Extracted data were entered into Microsoft Office Excel 2007
Description of prescribing practices and analysis of risk factors for treatment with glucocorticoids ~ Pefore checking and cleaning. All non-veterinarian and non-cat/non-dog
using computerised clinical records from primary practices could facilitate the benefits while ~ Observations were dropped. Summary diagnoses were classified into
minimising the adverse effects of this important drug category. bro_ad pathophysmloglcal categqn_es as well as on a dermatological basis.
Variables assessed included clinic ID, age category, sex, neuter status,
purebreed status, month, season, dermatological condition,
Ai mS a n d o b - ectives pathophysiological condition, dog-breed size and cat-coat type. Treatment

j data were searched for systemic glucocorticoid generic and brand names

and doses (mg/kg) were calculated using recorded pet weights.

1. To describe and compare prescribing practices for systemic glucocorticoid pharmacotherapy | e data were exported to Stata Version 11 for analysis separately by cat
in cats and dogs and dog based on consultation outcome: whether a systemic
2. To evaluate predictors for systemic glucocorticoid treatment in primary UK veterinary practice fglucocomcmd was used or_ not. E,’eSC”F#'Ve Stat'_St'(_:s e ggnerated. R,'Sk
3. To evaluate VEctAR Animal Surveillance (3) as a data collecting system for scientific study ‘acFors we’re analysed using mixed-effects logistic WSS '"C'”F""g
analyses animal ID’ as a random effect took account of clustering of consultations

within patients.

Descriptive Glucocorticoid Prescribing Practices

Overall using Gl ticoids Parenteral Glucocorticoid Formulation Oral Glucocorticoid Dosing Regimen Median Parenteral Dose Levels
No Glucocorticoid used Glucocorticoid used Short-acting  Long-acting Cat Dog Cat  Dog
100% — — - —_— .
Lo 18.36 1685 [ el 2 : wl—
- - £ e S 2 o
£ — Sc o — 82, - 05—
1 S P m— N e
=89 s - TS S ERS 51.6 — B 456
B8 o i 8315 2E w 1204 SFal e aves 2o
SE o I 65 wn Y o,/ 25 | 92331 T
S8 O Ry [ Sa 12.43 T 137
o S 28.74 5 o o] : 0.2 01 0.34 0:
o — ERERT — 3 0
o% | [0) o% + = Less than daily Daily Twice or more D D
Cat Dog Cat Dog daily prosshete i ot

Summary: Three practices +Overall, 17.39% of consultations with pharmacotherapy

.. . . . L Median Oral Dose Levels
comprising 7 clinics and 24 included systemic glucocorticoids.

Glucocorticoid Administration Route

icoi icoi Cat Do

— Pare"'erall“::u:;mMglucmmwd vets contributed 32,058  +Cats receiving glucocorticoids had 88.43% of treatments as os i

H = = — consultations overall with  parenteral while dogs had 54.59%. ”

E o ————— 545 — pharmacotherapy (cat 11,486, +Cats received 71.26% of parenteral glucocorticoids as long- .

2 = | — dog 20,572). 56.64% of acting treatments while dogs had 27.06%. R —
:5_ s THE S —— consults had a summary -For oral glucocorticoids, 51.69% of cats had once daily dose g 083 [
§ - " 44 diagnosis recorded. regimens while 43.65% of dogs had twice-or-more daily — E. o v
R 1 —— regimens. o1 t— | —
g s &0 bog *Median prednisolone daily doses for cats was 0.83mg/kg ° Methylrednisolons Prodhisolone

and for dogs was 0.55mg/kg.

VEctAR Animal Surveillance

Risk Factors for Glucocorticoid Therapy

Final ~ multivariable mixed effects Final Model (P-value) This study demonstrates that the VEctAR Animal Surveillance system can

regression modelling included clinic ID, = = be used to generate meaningful data on a large scale using primary practice

pathophysiological  indication, skin | variablesincluded CatModel DogModel caseloads. This data is analysable to answer scientific questions relating to

disease, age category and sex for both Clinic ID P<0.0001 P<0.0001 conditions and treatments where primary veterinary practitioners hold

cat and dog models. Month of n n essential information. The method of assigning summary diagnoses resulted
Pathophysiological

consultation was also included for dogs. P<0.0001 P<0.0001 in a high coding rate and greatly aided analysis and interpretation.

Individual clinics varied widely; one indication
clinic had an OR 3.56 (95%CIl 2.09-6.09,  Skin disease P<0.0001 P<0.0001
P<0.0001) for feline consults resulting in Wh at neXt' EEEEEEEEEEREEEEEEER
A . Age category P<0.0001 P<0.0001
glucocorticoid therapy compared with ) ) . .
the referent clinic. Neoplastic conditions Sex P=0.0027 P=0.0561 VEctAR Animal Surveillance developments since the pilot phase have
increased the odds of treatment with  Month of . included:
glucocorticoids compared with consultation Not Retained  P=0.0622 v'Extension of the pilot project to a full national surveillance system
conditions requiring anti-inflammatory v'Recruitment of practice chains, charity, OOH as well as smaller practices

(not incl. hypersensitivity conditions)  (95%Cl 2.35-7.28, P<0.0001) times the odds of v Continued work with RxWorks and now additional PMS providers
treatment (cat model OR 4.40 95%Cl  treatment compared with cats under 1 year. Male ./ Ongoing standardisation of veterinary terminology by The VeNom Coding
2.93-6.61, P<0.0001). The odds ratio for ~ cats had 0.72 (95%Cl 0.56-0.91, P<0.0001) times Group

glucocorticoid treatment in skin disease  the odds compared with female cats while male v . . . . .

cases in dogs was 7.58 (95%C| 6.50-  dogs had 1.18 (95%Cl 1.00-141, P=0.0561) the - Cur PD studies now incorporating VECIAR Animal Surveillance data

8.84, P<0,0001) compared with non- odds compared with female dogs. The trend was (1) icoi i icoids and A ic Drugs in Veterinary Pharmacology and Therapeutics. Ferguson,
a A A A D.C., Dirikolu, L., Hoenig, L.Wiley-Blackwell. 2009
dermatologlcal cases. Cats aged for doQ summertime consultations to show a hlgher (2) Independent Inquiry into Pedigree Dog Breeding. Bateson, P. Micropress Ltd, Halesworth, Suffolk. 2010

between 1 and 7 years had 4.13 odds of glucocorticoid treatment than wintertime. (3) VECtAR Veterinary Electronic Animal Record Animal Surveillance. www.rve.ac.uk/VEGIAR
(4) The Venom Coding Group. www.venomcoding.ort

This work is supported by the RSPCA.

Thank you to RxWorks and selected RxWorks client practices for their collaboration.






Association of herd BHV-1 seroprevalence
with respiratory disease in youngstock of

Estonian dairy cattle
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alnstitute of Veterinary Medicine and Animal Sciences, Estonian University of Life Sciences

bDepartment of Epidemiology, Pig, Poultry and Fishes Laboratory, French Agency for Food,
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Introduction

Bovine respiratory disease (BRD) is usually of multifactorial origin, involving infectious, environmental and management-
related factors as well as those related to stress and the immunity of the animal. Bovine herpesvirus 1 (BHV-1) is
considered to be an important component of the etiological complex causing BRD in cattle.

[Aim of this study was to to investigate the associations of herd bovine herpesvirus 1 (BHV-1) status and respiratorf
disease (BRD) occurrence in dairy calves and pre-breeding heifers. In addition, associations between farm management
related factors and the occurrence of BRD in that age group was evaluated.

J

Methods

Serum samples were collected from cows and youngstock from 103 dairy cattle herds and analyzed for antibodies
against BHV-1, bovine respiratory syncytial virus (BRSV), bovine virus diarrhea virus (BVDV), and Mycoplasma bovis (M.
bovis). Questionnaire was used to register herd management practices and disease occurrence.

Results

Symmetric variable plot
L X i i X (axes F1and F2: 83.77 %)
Table 1. Results of logistic regression analysis for risk factors for high

occurrence of respiratory disease in calves until three months old (99 Rev=2
herds) .

Risk factor Herds (n) OR p 95% CI 07 ) e . neoth=o

BHV-1 prevalence in cows® BRI L vetempet
149% 26 14.8 0.005 23;95.5 b 'B';"E':;’;m:o Yo “t ‘f*“’“ }
>50% 35 192 0.002 3.0, 1218 s I I
BVDV in heifers 0.3 e’ T hm:s

0 75 1 - - BRoow =1 L

1 24 5.1 0.020 1.3;20.1

Herd size” o - avors

20-99 cows 40 1 - - 13

100-199 cows 18 1.7 0.557 0.3,93 -1.5 -0.5 0.5 1.5
200-399 cows 23 80 0.008 17,373 F109-32%)

400 cows 18 64 0.029 12;33.8 Figure 1. Graphical display of Multiple Correspondence Analysis,

with respect to axis 1 and 2 for high occurrence of respiratory
disease symptoms in calves until three months old (99 herds)

Table 2. Results of logistic regression analysis for risk factors for high

occurrence of respiratory disease in heifers three to sixteen months old / . \
(99 herds) Conclusions
Risk factor Herds (n) OR P 95% CI *BHV-1 and BVDV were related to BRD in unweaned
BVDV in heifers calves
0 76 1 *BVDV is associated with BRD in older youngstock
1 23 43 0.027 1.2;15.8 *Higher occurrence of respiratory disease is generally
Herd size more likely in larger herds
20-99 40 1 *On-farm employees can participate in spreading of
100-199 19 49 0.113 0.7; 34.4 the disease
200-399 23 53 0.065 0.9;31.6 *Holding youngstock separately from cows until
>400 17 8.1 0.022 1.4;49.1 pregnancy and purchasing animals were factors
r{)lated to a higher risk for BRD /
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7I\\x Does reaching a diagnosis
affect outcome?

CENTRE FOR EVIDENCE-BASED
VETERINARY MEDICINE

Puttmg research into practice

Consultations in small |

Natalie Robinson?, R. Dean, J. Jones-Diette, J. Stavisky, M. Brennan
Centre for Evidence-based Veterinary Medicine,
School of Veterinary Medicine and Science, University of Nottingham, UK
1Email: svxnjr@nottingham.ac.uk

What is a diagnosis?: “A diagnosis is the label given to a disease with certain clinical or pathologic characteristics applicable to a particular case”
(Radostits et al, 2000). This is not always easy to define, for example:

eCongestive Heart Failure: Is this a diagnosis? Or can we only reach a diagnosis if we know the inciting cause e.g. Dilated Cardiomyopathy?

*Otitis externa: Again, is this a diagnosis in its own right? Or must we know if it is secondary to atopy, ear mites, ear conformation etc?

*Atopy: When does it become appropriate to treat for atopy in a pruritic dog? Based on consistent history, clinical signs, signalment and skin lesions?
After exclusion of all other causes? Only after specific allergen testing? Or variable depending on the case?

Aims: The aim of this study was to conduct practice-based research in Definitions of Diagnosis Type:
order to collect data on commonly encountered conditions and *Open Diagnosis: No single diagnosis is significantly more likely,
presentations in small animal practice. In particular, the aim was to look at multiple differentials are being considered at the conclusion of the
the type of diagnosis made and whether this impacted upon the outcome of | [consult
the consultation ePresumed Diagnosis: A diagnosis based on minimal evidence/clinical
suspicion, upon which therapy or other non-diagnostic interventions

Methods: may be based
*Development of diagnosis definitions, a data collection form and a network | | ewWorking Diagnosis: A diagnosis based on early confirmatory evidence,
of 8 sentinel practices allowing early management of the disease while awaiting confirmation
*Collection of data by direct observation of consultations from the results of further diagnostic tests
*Data recorded for all presenting complaints as well as additional problems eDefinitive Diagnosis: A diagnosis with a high level of confidence,
raised by the owner or vet during the consultation where any necessary diagnostic s including ‘gold standard’ tests have
*Each problem discussed was assigned only one diagnosis type but could be | |been completed
assigned multiple outcome types if necessary e.g. Treat and Manage ePrevious Diagnosis: A diagnosis made during a previous consultation
«Pilot study complete: single day of data collection at each sentinel (n=8) or diagnostic work-up
*Future plan: collection of data for three separate one week periods at each ||eN/A: A diagnosis is not applicable as the problem or ‘complaint’ being
practice over a 1-2 year period discussed relates to preventive medicine
Results:
Data collected from 181 consultations involving 199 animals with 454 separate problems, during a single day at each of the 8 sentinel practices

Pie chart showing frequency of diagnosis types reached Bar chart showing frequency of consultation outcomes

for all problems discussed (n=454) for different diagnosis types

H Open (17.4%)

M Presumed (17.0%)
B Working (2.6%)

m Definitive (15.6%)
B Previous (23.6%)

outcome

Percentage of complaints reaching

= N/A (23.8%) R N N G
N\ '29% o 'b(\'b Q¢ & S
\ N & )
O
Outcome Type

H Open (n=79) ™ Presumed (n=77) Definitive (n=71)

Conclusions: The initial results from this pilot study suggest that definitive diagnoses are made relatively infrequently in the consult room, while
vets spend almost a quarter of their time dealing with previously diagnosed cases. Comparison of diagnosis and outcome types suggests that the
consultation outcome of seems to vary considerably depending upon on the diagnosis made. Perhaps unsurprisingly an open diagnosis is more likely
to results in a diagnostic work up, however it is also more likely to result in the decision to do nothing, and less likely to result in therapeutic treatment
or management compared with presumed or definitive diagnoses. However, further investigation is needed to make more meaningful conclusions
from this and to determine what other factors influence the likelihood of a particular diagnosis or outcome type. Diagnosis is a difficult term to define
and the consideration of different types or levels of diagnosis may be useful when interpreting data from first opinion practice.

Acknowledgements: Thanks very much to the sentinel practices and | [References:

their clients for their involvement in the study, and to Novartis Animal Radostits, O.M. Et al (2000). “Making a diagnosis” In: Veterinary Clinical
Health and University of Nottingham for sponsoring this research Examination and Diagnosis, W.B. Saunders, London, p11-52
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~ Simulation of the seasonal cycles of bird,
equine and human West Nile virus cases

Franz Rubel and Katharina Brugger

Institute for Veterinary Public Health, University of Veterinary Medicine Vienna, Austria (franz.rubel@vetmeduni.ac.at)

Motivation

dead-end-hosts

The West Nile virus (WNV) is an arbovirus circulating in a natural
horses (e.g. Mustang)

transmission cycle between mosquitoes (enzootic vectors) and
birds (amplifying hosts). Additionally, mainly horses and humans
(dead-end hosts) may be infected by blood-feeding mosquitoes
(bridge vectors). We developed an epidemic model for the simulati-
on of the WNV dynamics of birds, horses and humans in the U.S.,
which we apply to the Minneapolis metropolitan area (Minnesota).

enzootic vectors
e.g. Northern house mosquitos
(Culex pipiens)

Method virus

Our SEIR-type model comprises a total of 19 compartments, that
are 4 compartments for mosquitoes and 5 compartments or health
states for each of the 3 host species. It is the first WNV model that

simulates the seasonal cycle by explicitly considering the environ- humans

. hosts e.g. American crows
mental temperature (see the theoretical background at the bottom (Corvus brachyrhynchos)

of the poster were temperature dependent parameters are marked

in red). Generally, all parameters were estimated from literature or

census. Special features of the epidemic model are: (1) density dependent population dynamics of wild birds and mosquito larvae, (2) temperature
dependent mosquito parameters, including biting rate, hibernation and extrinsic incubation period, (4) population dynamics of horses and humans
following national census, and (5) frequency dependent virus transmission (Laperriere et al., 2011).

250 70 -
@ observed = simulated § 6 @ observed = simulated
0
200 - R=075 8 R=096
" RMSE =23.8 2 501 RMSE =26
2 150 Count = 1241 g 40 4 Count = 183
Qo e}
3§ 1
$ 100 4 g 807
° @
o 20
50 £
> 10 1
o
04 o 0+ . D . _—N . N ; \
2002 2003 2004 2005 2006 2007 2008 2009 2002 2003 2004 2005 2006 2007 2008 2009
Results 15
@ observed == simulated
We adjusted our WNV model to fit monthly totals of reported bird, R=0.86

RMSE =1.2
Count = 84

equine and human cases. From this process we estimated that the
proportion of actually WNV-induced dead birds reported by the
Centers for Disease Control and Prevention is about 0.8%, where-
as 7.3% of equine and 10.7% of human cases were reported. This
is consistent with referenced expert opinions whereby about 10%
of equine and human cases are symptomatic (the other 90% of
asymptomatic cases are usually not reported). Despite the restric- 2002 2003 2004 2005 2006 2007 2008 2009
ted completeness of surveillance data, all major peaks in the ob-

served time series were caught by the simulations. Correlations

human symptomatic cases

between observed and simulated time series were R = 0.75 for References
dead birds, R = (_)'96 f_OF symptomatic equine cases and R = 0.86 Laperriere, V., K. Brugger, and F. Rubel, 2011: Simulation of the seasonal cycles of bird, equine
for human neuroinvasive cases. Our WNV model may also be ap- and human West Nile virus cases. Prev. Vet. Med., 98, 99-110.
p|ied to other arbovirus epidemics. For examp|e’ Rubel et al. Brugger, K., aniF. Rubgl, 2039; i‘jm;Ia;ign;;f;limate-change scenarios to explain Usutu-virus
. : . ynamics in Austria. Prev. Vet. Med., 88, 24-31.
(2008) .and Rl.‘lbel and Brggger (2009) app“ed it to eXplam the Rubel, F., et al., 2008: Explaining Usutu virus dynamics in Austria: Model development and calib
Usutu virus epidemics in Vienna, Austria. ration, Prev. Vet. Med., 85, 166-186.
Theoretical background
Epidemic Model Equations 5. Parameters
- be Mg Sg — me S¢
dr
ALy S DB Ty % b (T) B Mt — (T (1 :(_:) boa(T) L ddﬁ LS meE ;P'arsm I\:Sll‘ue e Faram,  vaie
health states * M i) Mortality rate, laniae
(Mjosquitoes d5m Nt (T Sna + braiT) Lag — msa (T} St dle b fiT) Birth rate, mosquitoes be Hd) Birth rate, birds
dre ’ i & seEe —oele — mele M ] Mortality rate, mosquitoes  mg 0.00034  Mortaity rate, birds
TN - " pu 10 Tansmission probablity  pe 0125 Transéssion prababilty
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Modelling Footrot: A Work in Progress

by Vinca Russell*2, Laura Green?! , Stephen Bishop? and Graham Medley!

1University of Warwick and 2The Roslin Institute (University of Edinburgh)
Contact: v.n.l.russell@warwick.ac.uk

Introduction

Footrot is an infectious bacterial disease of sheep transmitted between animals via contaminated pasture. The primary aetiological agent of footrot is Dichelobacter
nodosus and its clinical signs are foot lesions and lameness. Footrot also results in a decrease in production traits such as live-weight of lambs and is a serious welfare
concern. Although it can be treated with antibiotics, these treatments are time-consuming, costly and provide only temporary relief. There is no long term immunity to
footrot and it is common for sheep to become infected multiple times.

Simulation models allow us to explore long term consequences of interventions and breeding programmes on disease patterns. We have constructed a stochastic
simulation model that mimics as closely as possible the behaviours seen in real sheep flocks, including life cycles, disease patterns, bacteria in the environment and
heritable genetic characteristics (e.g. susceptibility and recoverability). The model will be validated using a large longitudinal dataset containing a series of
measurements of lameness and lesions in a sheep flock including both lambs and ewes.

The model population is made up of 200 ewes aged 0-5 years. Each year ewes have 0-3 lambs that inherit maternal values for susceptibility. All ewes aged 5 are culled,
along with 5% of other adult ewes, all male lambs and any female lambs that are not required for restocking. Lambs are born in March and culled at the end of August.
Rams will be introduced for tupping only but at present are not included. The model runs for a simulated time period of 20 years, incorporating 20 generations of
sheep.

Life Cycle Bacteria
* Model includes the sheep life cycle as indicated in the diagram below. Key * Bacteria shed from sheep onto pasture.
events are in bold. * Bacteria transmitted from pasture to sheep.

* Bacteria die in the environment after time (average 7 day survival).

Replacement Ewe Lambs Rams

The graph below shows levels of bacteria in the environment over time from the
\\ model. Major peaks and troughs coincide with lambing and culling events.
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Host Genetics Disease

« Different sheep can have different levels of resistance to disease. * Modelled using an S-L-I-R-S (susceptible, latent, infectious, recovered) model:
* Resistance may be measured in different ways:

» Susceptibility to initial infection.

» Recoverability — the time taken to recover from disease. L

» Revertability — the time taken to lose immunity and revert to a susceptible

state.

* The graph below shows the number of disease episodes for five-year old sheep
with different susceptibilities. * Disease patterns from the model are shown in the graph below.
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What’s next?

* Interrogation of the model to examine the interactions between genetics and epidemiology.
* Inclusion of interventions and selective breeding to see what effects these have on disease patterns.
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Quantification of transmission (R ) of bluetongue virus
serotype-8 within dairy herds based on serological field data

Inge M.G.A. Santman-Berends", Arjan A. Stegeman?, Aline A. de Koeijer?, Piet Vellema’, Gerdien van Schaik!
‘Department of Diagnostics, Research & Epidemiology, GD - Animal Health Service, The Netherlands

“Utrecht University, Faculty of Veterinary Medicine, Department of Farm Animal Health, Epidemiology of Infectious Diseases, P.0. Box 80151, 3508 TD Utrecht, the Netherlands
3Department of Virology, Central Veterinary Institute (CVI) of Wageningen UR, P.0. Box 65, NL-8200 AB Lelystad, Netherlands

Inge M.G.A. Santman-Berends
GD - Animal Health Service, The Netherlands,
i.berends@gddeventer.com

Aim of the study
The goal of the study was to determine the basic reproduction rate (R)) of BTV-8 between Dutch dairy cattle in the 2007 BTV-8 epidemic.

Material & Methods

ﬁ 1 gligh) .& S 5= msceptible

I=infectious

Data R=recovered imnmur
In 2007, a sentinel network was initiated to monitor the circulation of BTV-8 in the a*brm #a

Netherlands. In May, 275 dairy herds were selected across the Netherlands and seronegative
cows were tested each month for antibodies in their milk. The percentage of R

8 I
seroconversions per herd per month was derived (Figure 1) the R of the infection could be
determined. —_— ¢ B
T

Figure 2. Description of the transmission route of BTV-8.

a biting rate per day

b effectiveness transmission from vector to host

c effectiveness transmission from host to vector

m number of Cullicoides per day

Y, recovery rate per day

(g/(g+y) P to survive the incubation period q is P to leave
the incubation state and p is the martality rate

O 0% to 10%

3 10%to 20%

[ 20% to 30%

B 30% to 50% Results

W 50% 10 100% The mean between-cattle R, in the Netherlands in 2007 was 3.8 (95% CI: 3.5-4.1).

W not sampled Overall median R, values were highest between August and October (3.5). However, per
region (south, central or north) the month in which the R value was highest differed
(Figure 3).
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Figure 1. Average within-herd BTV-8 seroprevalence in the Netherlands. Horizontal lines in the first map 1 § = South
represent the region North, Central and South. o 0 Temperature
F o o F &
3 3 ;
Model T F P

The cattle population per time t was divided into three subclasses of cows that were
susceptible, infectious or recovered. The proportion recovered cows was derived from the
field data as the proportion of seropositive cows for each dairy herd per measurement at
time t. These seropositive cows became seropositive after a infectious period which was
caused by being bitten by an BTV-8 infectious vector (Figure 2).

Figure 3. Median and inter quartile range of R, per month from June until December 2007 for region north,
central and south within Dutch dairy herds.

Conclusion

The transmission of BTV-8 is highly dependent on outside temperature. Nevertheless,
during the 2007 BTV-8 epidemic in the Netherlands, one BTV-8 infectious cow could
infect on average 3.8 other cattle by bites of Culicoides. This R, seemed to represent the
within-herd spread of BTV-8 in the field well and these transmission rates could apply to
other countries in which BTV-8 emerges, given a similar climate, grazing patterns and
barn types as in the Netherlands.
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Epidemiological Investigations on
Bovine Neonatal Pancytopenia In
Young Calves
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Clinic for Ruminants, LMU Miinchen

Introduction

Since 2006 an increased incidence of haemorrhagic diathesis in young calves has been observed in Germany and other European countries (Belgium, France,
Hungary, ltaly, Ireland, the Netherlands, Spain, UK), while it was never observed in Austria, Switzerland, or Denmark. The exact cause of the disease is still
unknown. Some calves are noticed by their spontaneous bleedings of the skin or blood in the faeces, while others are treated due to neonatal disorders or
disturbance of the general condition. Despite blood transfusions, most affected calves die or have to be euthanised.

Material and Methods

The Clinic for Ruminants has been involved in the research on BNP since 2007,
and many cases have been presented to the clinic. From other animals blood
samples were sent by the local veterinarians to the clinic if they had the
suspicion of BNP. Post-mortem reports of some of these animals were also sent
to the clinic.

Information on the animal and the farm of origin was asked via telephone and
recorded on a questionnaire. Analysis of blood values is undertaken.

The diagnosis Bovine Neonatal Pancytopenia was based on following criteria:

» Multiple haemorrhages (blood in the faeces, skin bleedings, petechiae) (fig. 1
and fig.2)

* Age up to 4 weeks

» Thrombocytopenia (< 200 000/u) and leucocytopenia (< 4000/ul)
* No indications of septicaemia

» Bone marrow depletion (Panmyelophthisis)

Figure 1: Skin bleeding of a BNP calf

Figure 2: Petechiae in the mucosa

In a further study, a one-page questionnaire was mailed to all large animal
veterinary practices in Bavaria (about 1000) in July, 2009, and July, 2010.
Veterinarians were asked to state if they had observed the diseases in their
practice and if so, at what time and in how many farms. The addresses of the
veterinarians were provided by the Bavarian veterinary chamber. The
questionnaire was also published in the German Veterinary Journal (‘Deutsches
Tierarzteblatt’).

Discussion and Conclusion

Although the animals were presented on average at the age of 14 days, it has to
be assumed that the disease has been present for some time prior to that
already.

The number of affected calves per farm is most likely severely underreported, as
not all cases are identified or confirmed, as there are most likely also subclinical
cases, and due to the bad prognosis for affected calves new cases might not be
reported again.

The link with a particular BVDV vaccine is getting stronger, although the exact
mechanism is still unknown. However, this vaccine has been withdrawn from the
markets in Europe in June, 2010.

Results
Up to the beginning of March 2011 in total 459 confirmed cases of BNP of
284 different farms were reported to the clinic of ruminants.

The gender of 308 calves was known,
whereby 46% were male and 54%
female.

Affected calves were between 2 %
and 28 days old, on average14 days 27
(fig. 3).

Several breeds were affected; most
cases were of German Simmental (72%)
followed by Holstein Friesians with 15%.
However, Red Holsteins, Brown Swiss
and cross breeds were also affected.

Age ot onssl of cincial signs

Figure 3: Age of affected calves

There is great variation in the number of calves being affected between
farms — mostly only individual cases are reported, but in some farms up to
20% of their calves are affected. Also, numerous cows are reported, that
have had affected calves for several consecutive years (up to four affected
calves). !

The date when the BNP cases were -1
reported is shown in figure 4. -

There is increasing evidence that the
vaccination against BVDV is linked to
the disease — the dams of 440 of 459
affected calves were vaccinated with T
one particular BVDV-vaccine. ' S g o

Figure 4: Date of BNP cases

In the questionnaire survey of large animal practices, in total 419
veterinary practices (that were servicing cattle farms) responded to the
questionnaire in 2009, while it were only 199 in 2010. In 2009 87 (20.8%)
veterinarians stated, that
they have observed the
disease on the farms of
their clients.

Of 349 veterinary
practices, the zip code
was stated, of which 305
were in Bavaria. The
regional distribution of
these practices is shown
in figure 5.

No regional clustering
could be detected.

Votorinary practice wih casos
WVisterinery practice without cases

Figure 5: Geographical distribution of practices with
and without BNP cases
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A quantitative assessment of the risk of pig-human transmission of pandemic (
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Introduction: HiNtisa subtype of the influenza A virus that has a wide host range and is commonly found in pigs. The virus mutated
into the novel pandemic strain pH1N1 which contains swine, avian and human genetic elements. The virus first emerged in Mexico in March
2009 and began to cause illness in the United Kingdom about a month later. While the majority of human pH1N1 infections are due to human-
human transmission, a number of studies have indicated that some people who work in the pig industry have been exposed to virus from
infected pigs. We present a quantitative risk assessment (QRA) to investigate the risk posed to humans from exposure to pigs infected with
pH1N1 on farms in Great Britain (GB).

Release Assessment

Method:

@ The QRA is based on a quantitative, stochastic, Monte-Carlo simulation model for transmission of virus
from pigs to humans within a farm, with inputs from a between-herd network model, based on observed pig

Infectious period (Number
of weeks farm j is infected
for in one year), Fofj)

Herdsize, Hs()

Herdtype, Hr() ‘

movement records. The overall model framework is shown in Figure 1 and is divided into three components E“’°s“"“"“m""‘\./

comprising release, exposure and consequence assessments. ”é:?:;f&%gﬂ?!éi!ﬁ,‘
@ The release assessment uses results from a between-herd network model to estimate the number of pig

herds infected with pH1N1 in GB over one year and the length of time that they will remain infected. An B
important factor in the release is the initial “seeder” farm (i.e. the first farm that was infected), specifically "
whether it is a smallholding or a commercial (professional) producer. Each iteration of the model predicts

the consequence of a single release of infection in to the pig population and subsequent between-herd

Number of visitors on
farm ] during infectious
period, Nu(j)

Hours person k on farm j spent
in direct contact with pigs in
week ¢, D(kij.t)

Hours spent in contact with
pigs at which exposure
oceurs, T

transmission; it does not consider multiple “seeds” nor the likelihood that any such “seed” will occur.

@ The exposure assessment estimates the number of people who work on or visit an infected pig farm otsy>
(categorised by whether they are staff or visitors) and whether they will be exposed to pHIN1. We f
estimate exposure via direct and indirect contact with pigs. Exposure via direct contact is assumed to occur R
only when people are inside the pig buildings; otherwise exposure is via indirect contact. /

@ The consequence assessment then estimates whether the exposed individuals will become infected, [crmammesasesren
based on an estimate of the attack rate, i.e. the proportion of individuals exposed to pH1N1 (2009) that Will | awcae prosorenr | Binani
become infected, split up by staff and visitor types. become infected).po

@ While the model framework is based on a number of assumptions that affect confidence in the accuracy Reronk ifecsd
of point estimates, it’s strength is in analysing the relative differences in risk of infection due to factors such

as farm type, where the infection was seeded and intervention measures. The model is designed to be
able to incorporate new evidence and can highlight areas where future research would be beneficial. Figure 1: Risk assessment framework

Results:

@ Figure 2 shows the relative effect of farm type and staff/visitor type, over all iterations (each iteration represents a possible realisation of the
infection that could happen over one year), on the number of people infected on a farm with infected pigs. We can see that staff from large
commercial holdings are by far the most likely to be infected.

& Further analysis estimated that about 67% of small holdings with infected pigs had no infected staff over the course of a year, whereas this
figure was only about 40% for large commercial farms. There was a similar pattern for the visitors, suggesting that infection in pigs in larger
holdings is more likely to result in pig-human infection.

& Figure 3 shows relative effect of the initial seed farm on the annual number of human infections. There is a clear positive correlation between
the size of the initial farm and the risk of human infections.

@ Figure 4 shows the effect of the scenario analysis. We vary input parameters by increasing and decreasing them by 10%, 50% and 90% and
measure the percentage change in the number of human infections of pH1N1, compared to the baseline model. The results suggest that an
intervention that reduces the length of time infection is present on the farm, or the attack rate, could lead to a significant reduction in human
infections. The scenario where individuals with 2 hours direct contact with pigs became exposed (7,,=2) produced a disproportionately large
increase in human infections (compared to the baseline model where 4 hours direct contact is necessary for exposure to occur).
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Figure 2: Effect of farm and person type on
relative risk of human infection

Figure 4: Effect of scenarios on the relative risk

Figure 3: Boxplot to show effect of initial seed farm - A
of human infection of pH1N1.

type on distribution of relative risk of human infection

Summary: The results suggest that while contact with pH1N1 infected pigs on GB farms did not result in any human infections in 54% of
iterations, infection can occur. The maximum number of human infections was estimated to be over 150. Large commercial farms have a higher
average annual incidence of infection and an outbreak that starts in a large professional farm is likely to lead to more human infections. There is
uncertainty associated with the results, due to model assumptions and data gaps, particularly with regards to the threshold for exposure (T,,) and
attack rate. The scenario analysis highlighted that there are many people who have a short duration of direct contact with pigs (i.e. <=2 hours per
week), below the threshold for exposure to infection in the baseline model and hence a virus strain that required shorter threshold contact time (i.e.
<2 hours) could result in a great increase in the number of human infections. Reductions in infection could be achieved through focussing on

reducing the time infection is present amongst the pig population on the farm.

For further information contact: r.simons@vla.defra.gsi.gov.uk Centre for Epidemiology and Risk Analysis An Executive Agency of the
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A Transport & Lairage model for Salmonella transmission
between pigs, applicable to EU member states

Simons, R. (1), Hill, A.(1), Swart, A. (2), Snary, E (1)(1) Centre for Epidemiology and Risk Analysis, Veterinary Laboratories Agency,
New Haw, Surrey, UK.(2) RIVM - Centre for Infectious Disease Control, P.O. Box 1, 3720 BA, Bilthoven, The Netherlands.

Introduction

Transport and lairage (T&L) are thought to be important stages for salmonella transmission in the pig production chain. It has been reported that there are
significant increases in the prevalence of pigs infected with salmonella between the farm and the slaughterhouse and that pigs can become infected when exposed
for less time than the duration of T&L (Berends et al. 1996). There has been little development of the T&L stages in previous pig salmonella QMRAs, mostly relying
on simple equations to model a proportional change in infection levels between the farm and slaughterhouse. Here we present a detailed stochastic model for
salmonella in pigs during T&L, designed to be able to simulate the effect of interventions. This model is part of a full farm-to-consumption risk assessment for
salmonella in pigs, which was requested by the European Food Safety Authority (EFSA) in response to a European Commission mandate. The full model provides
an estimate for the risk of human illness from consumption of pork cuts, minced meat and fermented sausages (EFSA, 2010).

MethOdS Determine # Randomly pick When total Pen(i1K) Pen(jk) Pen(i+1.K)
. pigs going to batches of pigs number of pigs =1 : |

The T&L model simulates the Jarge abattoir, from farm =)

transmission of salmonella infection G L

within batches of pigs, during transport
to the slaughterhouse and subsequent -

. . ermine #
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outlined in the Figure 1.

Figure 1: Model overview Figure 2: Transmission framework

Results

Table 1 details the lymph node positive prevalence in batches of pigs at different stages of the T&L model for two case study MSs. Figure 2 shows the distributions
of the nonzero increases in lymph node positive batch prevalence during T&L for two case study MSs. Most batches have a small increase (<5%), but a few

batches show more than a 70% increase in lymph node positive prevalence. Large changes are more frequent in MS2 than MS1. Figure 3 shows that the change in
prevalence during transport for MS2 is inversely proportional to the number of infected pigs at the start of transport. However large increases (>50%) can still be

observed with up to 60 initially infected pigs.
Table 1: Prevalence of infection

Mean (5th, 95th percentiles) of prevalence (%)
. - o ; Member state | Before transport | After transport After lairage
40[ -Ms‘i] MS1 0.43(0.08, 1.03) 0.62(0.12, 1.38) 1(0.2,2.7)
‘ MS2 16.5 (3.1, 29) 17.6 (4.1, 30.2) 20 (4.9, 35.4)
n 30} i
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Figure 2: Change in within-batch prevalence during T&L Figure 3: Correlation between change in prevalence and initial number

of infected pigs for MS2
Summary
The T&L model shows that transmission of salmonella can occur during both Transport and Lairage. The estimated increase in batch prevalence between farm and
entry to the slaughterhouse, brings the average member state lymph-node prevalence at slaughter in line with the EFSA baseline study results (EFSA, 2008). The
change in prevalence is also consistent with Berends et al. (1996) where trials suggest a 0-20% increase in prevalence.
Sensitivity analysis suggests that stress during transport is the most important factor in the model. The main data gap was in estimating carcass contamination, which
may have impacted on human health.
Analysis of the full QMRA (EFSA, 2010) suggests that, while T&L interventions show some effect on the prevalence at the start of slaughter, they have little effect on
the number of human cases.
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Estimating the per-contact probability of infection by highly pathogenic avian
influenza virus during the 2003 epidemic in The Netherlands

A. Ssematimba'?, A.R.W. Elbers' , T.J. Hagenaars' and M.C.M. de Jong*

Estimates of the per-contact probability of transmission of Highly
Pathogenic Avian Influenza (HPAI) virus between flocks are important for
the design of better control and biosecurity strategies.

Objective
To estimate the probability of a farm being infected with HPAI virus through
a given contact from an infectious farm.

We use the data on traced farm contacts (that were not necessarily part of
the outbreak control) collected during the epidemic. For each contacted
farm, we extracted all its potentially infectious contacts.
« Each farm was characterized by a binary infection status
(i.e., response variable)
e A generalized linear model with a binomial distribution and the
explanatory variables (contacts) linked by a cloglog function is fitted.

Yy ¥
‘\' Model: GLM Output:
v y w'ith‘binf)mial per-contact
‘ distribution, » transmission
cloglog link probability
\’ v | e—
¥

Relevance: role

of biosecurity?
trace more
contacts?

Fig. 1. Schematic view of the approach of this study

The estimated probabilities (with their accompanying 95% Cl) are
presented in Table1 and the distribution of (merged) contact-distances is
presented in Fig. 2.
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Tablel: The estimated per-contact transmission probabilities (95% CI)

Variable Total no. of Per-contact P-value
contacts (no. transmission
successful) probability (95% CI)
Feed contact 267 (101) 0.444 (0.387 - 0.499) 0.00
Egg contact 81 (69) 0.761 (0.681 - 0.840) 0.00
Rendering contact 40 (36) 0.776 (0.646 - 0.890) 0.05
Material and manure contact 13 (11) 0.813 (0.565 - 0.965) 0.13
Advisor and dealer contact 15 (12) 0.738 (0.494 - 0.919) 0.35
Person and family contact 17 (12) 0.739 (0.499 - 0.915) 0.37

*AIC: 351.78, Residual deviance: 339.78 on 267 degrees of freedom
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Fig. 2. The distribution of merged infectious contacts

At least one potentially infectious contact was determined for 128 (out of
241) infected and 145 uninfected farms. There is a need to better
understand the possible mechanisms of untraced transmission.

The per-contact probabilities obtained here are higher than 0.037 i.e., the
upper estimate of the per person-visit transmission probability for the
contacts that were part of the outbreak control (te beest et al., ZPH,
2010). These contacts were subjected to thorough biosecurity hence the
low estimate.
« This discrepancy provides a scientific support to improve
biosecurity measures linked to the contacts

Relevance: These estimates can be used to inform studies, such as
epidemiological models, that evaluate the impact of improved biosecurity
and minimized contact-frequency in controlling HPAI virus spread.

Next step: To estimate the per-farm distance-dependent probability of
infection by the merged contacts.

? Quantitative Veterinary Epidemiology,
Department of Animal Sciences,

Wageningen University,

P.0. Box 338, 6700 AHWageningen, The Netherlands
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Background

Currently the number of dogs and cats in the UK is unknown, although estimates suggest the number of owned dogs and cats to be in the region of 8-10 million for
each species (Murray et al., 2010; PFMA, 2010). However, the extent of the un-owned population, comprising strays, ferals and those in shelters and foster care, is
currently unknown.

The relationship between the owned and un-owned population is dynamic, with strays and shelter animals being adopted into households, and pet animals being
relinquished or abandoned. Un-owned dogs and cats can exist in a variety of environments (Figure 1). These animals may have an increased risk of disease due to
stress, poor nutrition, lack of veterinary care and, when housed in shelters, proximity to other animals. It has been suggested that domestic animals may be
important in the spread of diseases such as rabies if introduced to the British Isles, and un-owned animals could provide an important reservoir and route of
transmission in such circumstances.

Free-living Confined

Stray animals
(Once owned, now last or
abandoned)

Breeding 5 \
¥
Ferals.

(Never owned; no one
person responsible for;
dependenton humans for | g
resources; often

uncomfortable with dose
. J /U L d animals
- Hoarded animals -
g H 1 technically owned

Truly wild animals v
(No human contact Site/ bullding to
whether direct or animals (g vet mmm*
indirect - do these surgeries,
exist in the UK?) warehouses)

Figure 1: summary of different un-owned dog and cat populations in the UK

Aim
The study aim is to estimate the number of un-owned dogs and cats in the UK. A secondary aim is to foster a working relationship between the research group and
the ‘shelter’ community, in order to promote the possibility of future research.

Materials and Methods Database (~2500 organisations)
. Rescue, shelter, fostering, sanctuary and care of ferals/ strays
1. Sampling frame

e England and Wales Charity Commission . E
* Scottish Charity Commission AN
* Catchat Snowball sampling

The Dog Rescue Pages (links from identified sites)

2. Questionnaire L. .
* Designed using automated reading software (Cardiff Teleform)

* Piloted with a variety of shelter professionals and volunteers (n=7)

* Distributed by post for 2025 organisations for which postal addresses were available

¢ Telephone calls and emails to 561 others to obtain postal address

=

3. Compliance

¢ Visits to shelters and umbrella organisations to publicise project

* Articles in Veterinary Times, Veterinary Record, Veterinary Business Journal

¢ Website with downloadable PDF of questionnaire and prepaid return envelope
* Facebook profile for project, with links to main project website

¢ Incentives included with questionnaire (chocolate and pen)

Conclusion

Database of UK cat and dog ‘shelters’ compiled using available sampling frames and a modified snowball sampling technique

This will be used to carry out a census of the un-owned cat and dog population in the UK

Both the methodology used and data collection to be a springboard for further work involving this important population of animals

Acknowledgements:
Thanks very much to The University of Nottingham and Novartis Animal Health for sponsoring this research
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1. Introduction

The spread of bluetongue serotype 1 (BTV-1) into northern France in 2008-9 raised the risk of an introduction of the serotype to Great Britain
(GB). Vaccination has been shown to be an effective method for protecting livestock against BTV and for reducing incidence of disease.
However, while an inactivated vaccine against BTV-1 is available, its use in a pre-emptive manner in GB would require the declaration of a
restricted or blue zone for the serotype with the associated costs for the livestock industry. Using mathematical models we assessed the risk
to GB livestock in the event of an introduction of BTV-1 and evaluated strategies for the deployment of vaccine.

2. Modelling Approach 5. Results

o A stochastic, spatially-explicit model was used to describe the A B . (o3 ':
spread of BTV-1 within and between farms in GB [1,2]. ]

o The within-farm model included two host species (cattle and e i
sheep) and one vector population (Cuficoides). . . :

o Between-farm transmission was described by a Gaussian
transmission kernel. Figure 2. Cumulative risk of spread of BTV-1 in GB in the absence of

. vaccination for an incursion on A) 1st May, B) 1st July, C) 1st September
o Vaccination was assumed to reduce the vector-host and host- ) v, B) v, ©) P

vector transmission probabilities with 100% efficacy [2]. = 20km _ 50km . 100km

3. Incursion Scenarios

o The average frequency of incursions to each southern county of AP :
England over the period May-Oct, 2006-2008 were assessed g D et
using a modified version of the Met Office’s dispersion model, 50% 80% 95% .
NAME [3]. B 3 g UE

o Coastal areas of north-west France were assumed to be source i
areas of windborne BTV-1 infected Cu/icoides biting midges.

o All counties on the south coast of England were at risk, with the _ x ) 7% 'l 7
western-most counties (Kent and Sussex) at greatest risk and D i - P it L
Cornwall at the lowest risk. Figure 3. Cumulative risk of spread of BTV-1 in GB for (A-C) reactive

o Simulations were then carried out for three incursion dates (1st scenarios with uptake of 95% (D-F) pre-emptive scenarios using BZ 2,
May, 1st July, 15t Sept). when incursions occur on 1st May

“ B |

Al 1:

||1 ¥ i || ]
TN
e nll i H

o For each date the relative incursion frequencies are used to
select the county in which the introduction occurred.

4. Vaccination Scenarios

o Thirteen vaccination scenarios were considered

% Incursions resulting in outhreaks

Mumeat of iefected snimas

o Baseline scenario: no vaccination

o Six reactive scenarios: uptake 80% or 95% within 20, 50 or 100

reactive vaccination at 95%

; . defined by vaccine uptake and
uptake in a 20km ring

choice of blue zone (pre-emptive)
or radius (reactive). Incursions
occur in May (red), July (green)
or September (blue).

km radius of infected farms $ Figure 4. (A) Probability of an
o Six pre-emptive scenarios: i ¥ gz 2 ol outbreak, (B) BTV-1 related
. fv‘ 7 1. morbidity (logarithmic scale) and
uptake 50%, 80% or 95% in ,56 o % (C) vaccine usage under the
blue zone BZ 1 or BZ 2, plus ,4;@“» E different scenarios. Scenarios are

Figure 1. Blue zones (BZ) for BTV-1 #{53"\""”7‘”‘;

6. Conclusions

In the absence of vaccination GB livestock are at risk from an incursion of BTV-1 to the south coast of England.

The date of incursion significantly affects both the probability that an outbreak will take off and the size of an outbreak.

The probability of an outbreak is significantly reduced by pre-emptive vaccination but, not by reactive vaccination.

Both pre-emptive and reactive vaccination reduce outbreak size. The greatest reductions are seen for large-scale reactive vaccination.
The size of the blue zone does not significantly affect the probability of an outbreak or the nhumber of animals affected.

The impact of reactive vaccination depends on the timing of the incursion and is greatly reduced for later incursions.

o O O O O O
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Infectious disease spread in the pork supply chain
A modelling approach using network theory

Have the network structure and the initially infected premise
an impact on the course of disease spread?

Data
* 6,892 pig movements between 176 premises * Recording from 06/2006-05/2009 on weekly basis

Transported pig

Piglet, fattening pig, sow, boar
DY
g

2 o
a: ©
Supplier Purchaser
Multiplier, Farrowing farm, Farrowing farm, Finishing o—3
Finishing Farm, Farrow-to- Farm, Farrow-to-Finishing
Finishing Farm

farm, Abattoir

Network structure elements in an exemplarily chosen week

Method
« SIR-Model, dynamical percolation
« Start at one primary outbreak premise | Susceptible }T‘ Infected }p—" Removed
dnf diag
« Scenarios:

- Influence of temporal changes in trading relations: Random change in the order of the weeks

- Randomly chosen primary outbreak

- Probability of infection ( p,y) : 0, 0.5, 0.6, 0.7, 0.8, 0.9, 1

~ Probablity of detection and culling (pg.g): primary infected premise (3,4,5,6 weeks), secondary infected premise (1,2,3,4 weeks)

Results
16
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- g“ s » *3 weeks
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farm farm Finishin, . . inishi
o Out-Degree of primary outbreak in farm farm F"f‘:rm"g
. first week .
Type of primary outbreak Type of primary outbreak

Conclusion

» General structure of the network constant over time, only slight effect on epidemic.
» Course of the epidemic depends both on type and out-degree of the primary outbreak premise.
> Type of primary outbreak particularly important if long high risk period and high risk of transmission.
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Predicting an individual prognosis is common in human medicine, e.g. APGAR score, breast cancer risk or scores for cardiovascular events. While veterinary
medicine commonly deals with herds, in some cases individual predictions could be useful. Drivers from carriage driving competitions objected to the
invasiveness of measuring rectal temperature (RT). RT is measured as proxy for fitness to compete. A carriage driving competition comprises three parts, of
which the marathon, the most demanding part, comes second. The regulations state that horses are fit to compete if RT after the finish of the marathon does
not exceed 40°C, to prevent denaturation of proteins and subsequent muscle or metabolic problems.

Aim

This study aims to replace RT measurements by designing a prediction model to predict the
RT at the finish of the obstacle course based on non-invasive measurements.

This prediction model, predicting the risk of exceeding RT limits potentially dangerous to
the animal, could replace the very invasive and disliked RT measurements at the finish,
limiting the burden on drivers as well as animals.

Methods

Data on physiology (heart rate (HR), RT, color, location in the team and horse/pony) and
environment (ambient temperature, humidity, difficulty of the course) were available for
1042 records from 278 horses and ponies over 7 competition days (Fig. 1). The multilevel
model, adjusting for repeated measurements and equality of teams, was fitted using manual
backwards selection, removing predictors for RT>40°C with p<0.15. Calibration of the
models was assessed by plotting the predicted probabilities against their observed
probabilities. Shrinkage was adopted to improve calibration by using the slope of the
calibration plot as shrinkage factor. The discrimination of the models was assessed using
the area under the curve (AUC) of a receiver operating curve (ROC). The prediction score
was based on the coefficients of the predictors in the model.

Results:

Predictors used to calculate the score were: ambient temperature, humidity >60%, horse
(as opposed to pony), harnessed at the back, and HR all measured at the finish (Table 1).
After shrinkage of the estimates to avoid overfitting (shrinkage factor=1.4), calibration of
the score was good. In addition, the area under the curve of the ROC was 0.95 (Fig. 2),
indicating good discrimination as well.

Three score categories were formed (Table 2). Animals with low scores, <110 points, were
not at risk for exceeding the maximum RT at the finish. Animals with moderate scores, 110-
130 points, were at a 9% risk of exceeding the maximum allowed RT. Finally

animals with high scores, >130, were at 47% risk of exceeding the maximum limit. The high
risk category contained 79% of animals exceeding the RT limit at the finish.

All of these recuperated after extra time to cool and extra rest (30min.) under supervision
of a veterinarian. The remaining 21% of horses at risk fall in the moderate category and
might also benefit from extra rest.

Score Risk category Risk
<110 points Low 0.0
110-130 points | Medium 0.09
>130 points High 0.47
Natwal ¢ J

Table 2 Risk categories

Example

At a competition with ambient temperature 15°C and humidity 80%, baseline risk for pony
singles, pairs and at the back of a four-in-hand would be (15*2)+10+11=51 points. For
horses baseline risk would be slightly higher at 63 points, while for leading horses in a
four-in-hand the risk would be decreased by 11 points. Added to this would be their HR at
the finish. Consider a single horse in th is competition finishing with a HR of 60 beats/min.
Baseline risk was (15*2)+10+11+12=63 points, added to a HR of 60 would be 123 points;
the ‘medium risk” category. If this same horse would have finished with a heart rate of 76
beats/min, he would have been in the ‘high risk’ category and would have extra rest.

Photo: Aart van de kamp competing in the marathon.

e N Y

- AN %
Fig. 2 ROC curve

Fig. 1 Hierarchy of the data.

Parameter coefficient (95% CI) Shrunk coefficient Score
Ambient temperature (°C) 0.24 (0.17 -0.32) 0.2 2
Humidity>60% 1.4 (0.83 -1.9) 1.0 10
Horse 1.6(0.88 -2.4) 1.2 12
Harnessed at the back 1.5(0.67 -2.4) 11 1
\HR at the finish obstacle course 0.11(0.09 -0.15) 0.1 1 )

Table 1 Predictors of RT at the finish,
estimates and scores.

Conclusion

This prediction model, predicting the risk of exceeding RT limits potentially dangerous
to the animal, could replace the very invasive and disliked RT measurements at the
finish, limiting the burden on drivers as well as animals. At the finish only the four risk
components need to measured and the risk score can be calculated. Subsequently, 72%
of horses can be cleared, while only 28% will need further rest and examination by a
veterinarian. Especially horses at the back of the team, competing in humidity >60%
seem to be at high risk of overheating. Officials could advise drivers to cool and provide
extra rest for horses located at the back of a team.

GD, P.0. Box 9, 7400 AA Deventer, the Netherlands T. +31 (0)570-63 33 91, F. +31 (0)570-63 41 04

www.gddeventer.com, info@gddeventer.com
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In 2007, a UK-based equine charity established a training programme in Lesotho covering farriery, saddlery and equine nutrition skills. Lesotho is a small, independent country
(population ca. 2.0 million) landlocked within South Africa (Fig 1). It lies entirely more than 1,400m above sea level and is one of the fifty poorest countries in the world. There are
an estimated 75,000 horses and ponies, and 144,000 donkeys in Lesotho. The aim of this study was to use a participatory approach to identify and prioritise the equine issues that
were of most concern to owners of working horses in Lesotho.

Objectives
' The objectives of the study were to;
SWAZILAND d

SOUTH (1) create local horse owner discussion groups;

AFRICA y (2) create community maps of the areas covered by owner
discussion groups;

LESOTHO (3) facilitate discussion by owners of issues relating to horses;
M O (4) enable owners to rank these issues in order of priority so
. 'O”d‘.: that future educational interventions could be targeted

at those topics deemed most important by owners.

Figure 1: Lesotho is an independent country landlocked within the
Republic of South Africa

Methods

Drawing on Participatory Rural Appraisal (PRA) techniques, three one-day participatory workshops for horse owners were organised in three different geographic locations
(Mafeteng, Matsieng and Malealea). Owners worked together to create a map of their local area (Fig 4), sketched out on the ground, using locally available materials such as
bottle tops, small stones and maize cobs. Features incorporated in the map included roads/tracks, rivers and water sources, location of villages, number of horses in each village
and availability of horse related services, such as a farrier, saddler and equine health advice/drugs. Each participant also identified the location of their own home on the
constructed map.

Figure 2: Lesotho horse owners were invifed 1o join a parficipatory discussion

As the map was created, owners were encouraged to identify and discuss issues (Figs 2 and 3) associated with owning horses (such as available grazing areas and challenges
related to nutrition). These issues were then ranked in order of their relative importance, using a matrix, also drawn on the ground (Fig 5). Issues were written onto cards and then
compared against each other in the matrix to identify which was the more important. Owners themselves decided and agreed on the issues and the criteria for their discussion
thereby enabling owners to determine those which they perceived as having the greatest impact on horse health and welfare. At the end of the ranking exercise, the number
of times each issue had been selected as the priority issue was summed to calculate overall scores for each issue and thereby create a summary ranking scheme.

Figure 3: Lesotho owners gather to discuss issues associated with horses Figure 4: Lesotho horse owner discussion group creating a local resource map Figure 5: Lesotho horse owner discussion group ranking priority issues
Results
Table 1: Mafeteng horse owners' issue ranking
: e In the Mafeteng area, 26 owners attended the Table 4: Aggregation of resuls of three participatory owner discussion groups
° discussion group and created a local map showing Discussion group
2= Nutrition problems/hunger ! 5 .
2= Infectious disease three villages, with 62 horses. In the Matsieng area, 14
4= Foot problems owners aftended, creating a local map with fen
4= Parasites villages, containing 60 horses. In the Malealea areaq, Mouth 5 5 5 15 Ist
where 16 owners attended, a local map incorporating
. . Disease (including infectious disease| 3.5+1.5 4 3 12 2nd
Table 2: Matsieng horse owners' issue ranking 15 villages covering 163 horses was drawn. and endo/ectoparasites)
: — Topics prioritised by each group are shown in tables 1-3. Nutition 35 3 4 105 | 3rd
louth problems A .
° For purposes of aggregation, for each group, issue
2 Disease N . . Feef problems 5 1 2 25 an
3 Nufriion problems/hunger rankings were converted into scores, taking account of
4 Horse husbandry variations in  issue  definition between  groups. Tiusbandry (including Tack-associated| - 2 7 3 =D
s Foot problems Aggregated ranking scores are shown in table 4. wound)
All three discussion groups expressed interest in
Table 3: Malealea horse owners' issue ranking convening follow up meetings to further explore the
issues identified. Participants requested support in the
! Mouth problems form of learning materials that could help them address
2 Nutrition problems/hunger . . P
3 Disease the problems and concerns discussed in these initial
4 Foof problems meetings.
5 Horse husbandry

Discussion and conclusions

Whilst there was considerable overlap between groups in the issues identified by owners, priorities did vary somewhat between locations. There is a clear need for owner
education on a broad range of topics. Further owner group discussions could refine the scope of topics to be incorporated in learning materials and lead to the
establishment of ongoing ‘learning communities’ whereby horse owners continue to discuss issues and enact locally generated solutions to problems they have identified.

Acknowledgements: Moso Ranoosi; Peo Ntho; Lesotho Department of Livestock; Lesotho horse owners; Malealea Lodge, World Horse Welfare.
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1. To determine the prevalence:

« of avian-like HIN1, HIN2 and H3N2

< atherd and animal level

Pigs are an important reservoir of HIN1, HIN2 and
H3N2 influenza viruses, strains of which are endemic in
pigs worldwide. Swine influenza virus (SIV) can also
contribute to substantial economic loss in pig production
due to respiratory disease.

Since 1991, the UK has monitored SIV through a
national surveillance programme and identified avian-like
H1N1, followed by H1IN2, as the predominant strains.
The programme is based on passive surveillance and
therefore the true proportion of farms in England
exposed to the different SIV strains and the prevalence
of subclinical infection is difficult to estimate.

In order to plan future surveillance activities, improve

preventive and control measures, the epidemiology of
SIV in England needs to be better understood.

Obijectives

+ and to explore spatial distribution of endemic

SIV strains
2.7o identify risk factors for SIV at herd level

Prevalence and Risk Factors for Swine Influenza
in English Pig Farms

Barbara Wieland?, Alexander Mastin', James Wood?, Susanna Williamson?, lan Brown3, COSI consortium, Dirk Pfeiffer!

1. Royal Veterinary College, London, UK
2. University of Cambridge, UK
3. Veterinary Laboratories Agency, UK

In total, 2,787 sera collected from 146 farms were tested for
antibodies against avian-like HIN1, HIN2 and human-like H3N2
strains using haemagglutination inhibition (HI) tests. The herd-
level case-definition was a reciprocal antibody titre of >= 40 in at
least one growing or finishing pig (i.e. not from sows or weaners)
as this indicates recent exposure of the herd to the virus.

Spatial clustering was assessed using the spatial scan statistic.

Risk factor analysis: in the first step, univariable analysis was
carried out to identify possible associations between variables
and farms status. In the 2™ step, variables belonging to the
same group relating to farm management or other characteristics
were assessed together with multivariable models and the best
predicting variables were included in the 3™ step, the final
multivariable model, which was fitted using backward selection
(Mastin et al, 2011).

1. Prevalence

Figure 1: spatial
distribution of avian-like
H1N1 positive farms

2. Herd level risk factors

Table 2: List of potential risk/protective factors for SIV, as
identified through univariable and multivariable analysis within
variable groups explaining similar characteristics of the farm or
of herd management (p-value<0.1):

Total number of pigs on farm

Location of sick pen (separate building)

Number of litters mixed together

Growers and finishers mixed together

Stocking density in finishers

Pigs kept indoors

Use of straw yards for pigs

Separation of boars upon entry to the farm

By-product fed to pigs

Table 3: Final multirvariable model for SIV risk factors

95% p-value
confidence
interval

Pig access to water

water space

18 finishers or less per

per water space

More than 18 finishers 157 —17.43

Season of sampling

Summer months (July-
September)

Pigs sampled in the

times of the year

Pigs sampled at other 1.09-595

Housing type
No pigs kept indoors -
At least some pigs kept
indoors

No pigs kept in straw
yards

Pigs per feed space (weaners and growers)
Pigs per water space (growers and finishers)
Duration of rest from light

Visitors pig clean

Years of stockman experience

Table 1: Overview of SIV in different age groups
Age group H1N2
(no of samples)

Weaners (711) 8% 9%

at least 1 strain 1.11-11.57

Growers (917) 7% 9%
Finishers (864) 8% 1%
Sows (253 29% 38%
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Stockman participating in pig events
Season of farm visit

At least some pigs kept
in straw yards

0.11-0.82

In conclusion, the findings of this study improve our
understanding of the current swine influenza situation in
England and is the only such epidemiological study in the
English pig population in recent years. Compared to
estimates made based on passive surveillance, the
prevalence found was higher than expected and also the
most prevalent strain in the UK was H1N2 and not as
expected avian-like HIN1. The high prevalence highlights
the importance of subclinical infection, specifically that the

importance of SIV as a significant production disease may
have been underestimated in the past.

The findings of the risk factor analysis provide insight into
how the spread of SIV can be prevented and will inform
future surveillance activities. Given the recent spread of
pandemic HI1N1 in pigs, the findings will also be of
importance to develop control strategies for this novel
threat for the pig industry.
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Since the outbreaks of African Swine Fever (ASF) in the
Caucasus region in 2007 and the subsequent spread to
parts of Russia, ASF potentially is a risk for European
Union (EU) member states.

The most effective transmission of ASF virus is through
direct contact between pigs, but the virus can also
survive in the environment and for a prolonged time in
meat products (reviewed in Costard et al. 2009).

Besides legal import of pig and pork products, wild boar,
and fomites, illegal import potentially is an important way
of introducing ASF into the EU (EFSA ASF working
group, 2010; Wieland et al, 2010). However data to
estimate the resulting risk objectively following a detailed
risk pathway is scarce.

Background

To develop a semi-quantitative generic risk assessment framework
that allows EU countries to model the risk of introduction via illegal

import of pigs and/or pork products

Proxy driven approach to assess risk of African Swine
Fever introduction into EU countries via illegal imports

Barbara Wieland?, Solenne Costard?, Beatriz Martinez-Lopez?, Lina Mur?, Marta Martinez?, Bryony Jones?, Fernando Sanchez-Vizcaino?, Jose-Manuel Sanchez-Vizcaino?, Dirk Pfeiffer!

1. Royal Veterinary College, London, UK 2. Universidad Complutense de Madrid, Spain

U) lllegal import of pigs and/or pork products either

happens for personal use/consumption or for
- COMMercial purpose.

3 For personal use, it was assumed that pork
products are the predominant commodity in illegal
import. Such imports are linked to tourism or result

GJ of residents of at risk countries living and working in
the EU wanting to consume products from their

home country.

llegal imports for commercial purpose are
influenced by the geography of the country,
economic factors (price differences of products,
demand of products) and the number of residents
from countries at risk. The data sources and
weights of the different proxies as determined
through expert elicitation are presented in Figure 1.

For the exposure following release of ASF through
illegal import, the level of biosecurity in pig
production, number of pig workers from ASF
affected areas and occurrence of wild boar were
considered (Figure 2). The contribution of each
proxy to the calculation of the risk of introduction
through illegal import are summarised in Figure 3.

Proportion of country covered with low
biosecurity farms (estimates from
countries)

0.50
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Experts considered the release more important than the
exposure with weights of 0.66 and 0.34, respectively.

Proportion of country with both wild
boar habitat and low biosecurity farms
(wild boar suitability maps and data
from countries)
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Figure 2: Outline of proxies used for exposure assessment following release through illegal import, in blue the relative weight of each proxy
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Figure 3: summary of contribution of proxies in release and exposure

The approach presented here will result in relatively crude
risk estimates for each country. However, using this
standardised approach will allow objective comparison of
risk due to illegal import between countries. In the absence
of any data on illegal import and trade of pork products, the

use of expert elicitation was a good way to gather estimates
on the relative importance of proxies identified.
The illegal import pathway presented here is part of an

overall generic framework to assess risk of ASF
introduction. The other risk pathways, legal import of pigs
and pork products, fomites (incl. vehicles and ticks), and
wild boar are developed in a similar fashion.

The resulting semi-quantitative models of each pathway are
combined in a semi-automated Excel worksheet and will
allow EU countries to identify the risk pathways that merit
further consideration for risk mitigation. In addition,
countries will be able to enter more up to data into the Excel
model to replace the open access data that may be out of
date.

To validate the approach, for four countries (Spain, UK,
Denmark and Poland) the outcomes of the generic risk
model will be compared with country specific risk
assessments.




