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Abstract. The Ontario Animal Health Network (OAHN) is an innovative disease surveillance program created to enhance
preparedness, early detection, and response to animal disease in Ontario. Laboratory data and, where available, abattoir
condemnation data and clinical observations submitted by practicing veterinarians form the core of regular discussions of the
species-sector networks. Each network is comprised of government veterinarians or specialists, epidemiologists, pathologists,
university species specialists, industry stakeholders, and practicing veterinarians, as appropriate. Laboratorians provide data
for diseases of interest as determined by the individual network, and network members provide analysis and context for
the large volume of information. Networks assess data for disease trends and the emergence of new clinical syndromes, as
well as generate information on the health and disease status for each sector in the province. Members assess data validity
and quality, which may be limited by multiple factors. Interpretation of laboratory tests and antimicrobial resistance trends
without available clinical histories can be challenging. Extrapolation of disease incidence or risk from laboratory submissions
to broader species populations must be done with caution. Disease information is communicated in a variety of media to
inform veterinary and agricultural sectors of regional disease risks. Through network engagement, information gaps have
been addressed, such as educational initiatives to improve sample submissions and enhance diagnostic outcomes, and the
development of applied network-driven research. These diverse network initiatives, developed after careful assessment of
laboratory and other data, demonstrate that novel approaches to analysis and interpretation can result in a variety of disease
risk mitigation actions.

Key words: animal diseases; data analysis; data quality; disease management; emerging infectious disease; laboratory
diagnosis; Ontario; population health; population surveillance; veterinary pathology.

Introduction that have been developed by OAHN as a result of animal

. ) ) . . ) health surveillance in Ontario are highlighted.
Disease surveillance in animal populations through analysis

of veterinary laboratory data is becoming more important

than ever before. Focused examination and analysis of ani-
mal disease incidence data are used worldwide to help pro-
tect national food security by demonstrating the health status
of animal populations and freedom from disease. The use of
these data may also enable prompt intervention in disease
outbreak situations and reveal knowledge or information
gaps in order to provide more relevant health information to
veterinarians, livestock producers, and companion animal
owners. The Ontario Animal Health Network (OAHN), a
provincial disease surveillance network, was created to
accomplish these objectives in Ontario, Canada.

We provide here a description of OAHN, its structure and
function, as well as the types of data streams, including labo-
ratory data, that are integrated for analyses to enhance dis-
ease surveillance and information exchange with various
stakeholders. Furthermore, several activities and projects

Development and structure of the Ontario
Animal Health Network

Created in 2013 to improve animal health and disease sur-
veillance in the province and modeled after Réseau d’alerte
et d’information zoosanitaire (RAIZO; Quebec, Canada), the
OAHN is a joint initiative of the University of Guelph Ani-
mal Health Laboratory (AHL) and the Ontario Ministry of
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Figure 1. Network members for the Ontario Animal Health
Network (OAHN) species-sector networks. Some networks also
include members from other government or industry organizations.
AHL = University of Guelph Animal Health Laboratory; OMAFRA
= Ontario Ministry of Agriculture, Food and Rural Affairs; OVC =
Ontario Veterinary College.

Agriculture, Food and Rural Affairs (OMAFRA). This dis-
ease surveillance network consists of 10 species-sector net-
works (aquatic animals, bees, bovine, companion animal,
equine, poultry, small ruminant, swine, wildlife, and alterna-
tive species), and is a collaborative way to evaluate animal
health. Each network is jointly led by a government veteri-
narian or species specialist from OMAFRA and a veterinar-
ian or individual from private practice or industry. Other
network members include species specialists from the
Ontario Veterinary College (OVC) and other Ontario univer-
sities, veterinary anatomic and clinical pathologists from the
AHL, an epidemiologist from OMAFRA, up to 4 veterinari-
ans from private practice, and a network coordinator (Fig. 1).
Some networks, specifically the swine, bee, and aquatic ani-
mal networks, include industry representatives from their
species sector.

The networks meet regularly (either quarterly or semi-
annually) to discuss clinical impressions from the members,
and to review a variety of data sources, including observa-
tions provided via survey from a larger number of veterinar-
ians in the field and laboratory data from the AHL (Fig. 2).
Laboratory data are also shared from other laboratories for
some species: Gallant Custom Laboratories (CEVA) contrib-
utes data to the swine network, and Idexx Laboratories Can-
ada contributes data to the equine network. The swine
network has chosen to increase membership of industry part-
ners in their network meetings and, as such, a representative
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Figure 2. Individual species networks meet to discuss and
interpret all sources of information to the networks, including
laboratory data, and to discuss implications for animal health, which
are incorporated into veterinary and industry reports, research
projects, and educational materials produced by the Ontario Animal
Health Network.

from Gallant Custom Laboratories participates in the swine
network, contributing to and benefitting from the analysis
and discussions of the network.

Condemnation data from Ontario’s provincial abattoirs is
provided by OMAFRA for the swine, poultry, small ruminant,
and bovine sectors, and condemnation data from federal abat-
toirs is shared with the poultry and swine networks. OMAFRA
also provides aggregate data on provincially regulated pests
and diseases of honeybees gathered through inspections as part
of the provincial apiary program. Clinical observations from
Ontario’s equine, companion animal, swine, and poultry vet-
erinarians are gathered via surveys (Qualtrics) every 3mo, to
provide perspective from private practitioners working in those
species sectors. Networks may also utilize an “emerging threats
report,” a compilation of recent articles globally sourced from
industry reports, news, ProMED (International Society for
Infectious Diseases), and the Centre for Emerging and Zoo-
notic Disease (CEZD; Canadian Food Inspection Agency,
Government of Canada), which summarizes global infectious
disease and animal health issues of interest to the network.
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Networks vary in how they evaluate health data for their
species. For a variety of reasons, such as low numbers of
practicing veterinarians for that species, a majority of dis-
eases relating to management factors, or a paucity of test
result data for the species, not all networks utilize veteri-
nary surveys or analyze laboratory or condemnation data.
Even when limited data are available, networks find great
benefit for their sectors in regular discussions of pathology
observations, government perspectives, as well as industry
group observations and concerns. Various organizations
are involved in these discussions, including the Canadian
Wildlife Health Cooperative, the Canadian Food Inspec-
tion Agency, The Department of Fisheries and Oceans
Canada, and the Ontario Ministry of Natural Resources
and Forestry.

As a result of the process of disease monitoring and net-
work discussion and engagement, each network has the
option to pursue research related to disease investigation.
Short-term, 12-mo research investigations may be proposed
to the network group by any member if further investigation
is warranted into a disease or issue specific to that species.
Some of these projects serve to address apparent information
gaps, such as deficiencies in the dataset or testing available
to investigate a disease or syndrome. Other projects may
address animal health and welfare educational needs relevant
to the sector. These initiatives vary widely in topic and scope,
but all offer additional innovative methods to assist with dis-
ease response.

For all OAHN species networks, the regular discussions
provide a platform for information sharing, gap identifica-
tion, and idea or research generation that did not exist previ-
ously. Each network produces regular products for
veterinarians and industry summarizing findings and discus-
sion. Various formats are used to disseminate the information
including infographics, podcasts, video, and written reports.
This improved communication among involved parties
results in increased awareness of disease risks and unique
opportunities for each sector and should be recognized as an
important facet of disease surveillance. In addition, the close
collaboration of government, specialists, industry represen-
tatives, and others is an important feature of the OAHN
framework. This collaboration results in the identification of
species priorities in diseases and important dialogue derived
from various backgrounds dedicated to animal health.

Extraction and analysis of laboratory data

When the networks were established initially, members dis-
cussed and selected diseases of interest to the network for
monitoring, including diseases with serious health conse-
quences or of economic importance. Network members in
the AHL extract pathology, laboratory test, and antimicrobial
susceptibility data for individual species networks using
existing database queries and new queries designed to obtain
specific data for emerging conditions (BusinessObjects XI;

SAP). AHL pathologists review the query reports to provide
further analysis and interpretation.

Participating private laboratories also provide data quar-
terly. Data contributions from the various laboratories are
assessed separately; case counts and test results are not amal-
gamated given the variations in test types and methodology.
Data requirements and partners have evolved over time for
each network. Data are reviewed and assessed primarily
through a descriptive approach. Counts of positive labora-
tory tests are summed by quarter for specific pathogens, such
as Salmonella spp. in cattle or influenza A virus in swine, and
may be further broken down by serovar or subtype. Pathol-
ogy diagnoses are categorized by system or clinical problem
that prompted the submission or are summarized by select
key diagnoses. Pathologists may follow up with submitting
veterinarians on cases of interest, such as new or unusual
disease conditions or clinical presentations.

Non-statistical methods are used to analyze data. Cases
and test results in the current quarter are compared to the
number in the previous quarter and occasionally to the
same quarter in the previous year. Trends are monitored by
viewing data in tabular or graphical form. Unusual cases
are highlighted and brought to the attention of the network.
Networks may also monitor conditions in which an idio-
pathic or no diagnosis is captured, given that these may
indicate an emerging disease. The monitoring of submis-
sions with “diagnosis not reached” was proposed as an
important method of early detection for new and emerging
diseases.®

Statistics on condemnations from provincially licensed
abattoirs, compiled on the OMAFRA website, are also
reviewed by applicable networks. Condemnation data from
both bovine and swine abattoirs in Ontario were shown as
potentially useful for disease surveillance."'” Given the large
number of conditions and dispositions for animals, networks
tend to select and monitor key categories or conditions.

Laboratory data quality and validation

Although the use of laboratory data helps triangulate other
sources of data such as network surveys, challenges exist
with analyzing large volumes of laboratory data. Reviewing
and collating cases retrieved from a laboratory information
management system requires a significant time commit-
ment, particularly for pathology cases. The use of pathology
diagnostic codes can assist with the rapid collation of cases,
and a “case summary” system was recently implemented,
making the process of case review and data organization
more efficient.

Laboratory data must be interpreted carefully because
of submission bias, whereby cases submitted for labora-
tory testing may not reflect cases seen in the general popu-
lation.” The cases that veterinarians choose, and that
producers consent to proceed with laboratory testing may
represent the most severe or unusual cases. It is possible
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that other cases of the disease exist in the population, but
these may have less severe signs or better response to
empirical treatment. Submission bias may also be present
among data summarized for antimicrobial susceptibility
surveillance.® Infections that respond to an empirical ther-
apy approach may never be cultured, and therefore the
spectrum of submitted samples is likely biased toward
more resistant infections. These may potentially include
cases of repeated or ongoing infection in which multiple
therapies have been tried and failed before susceptibility
testing was conducted. Although well-intentioned to
inform veterinarians on the samples received at the labora-
tory, publishing this type of data without appropriate con-
text could unintentionally misguide treatment decisions in
routine cases.

The collation and analysis of laboratory results are most
useful when interpreted in conjunction with submission
information. However, laboratory submission forms fre-
quently lack information that is considered necessary for
disease detection, analysis, and reporting, such as history,
geographic location, farm type, group type, and the number
of animals that are at risk, sick, and dead.” Cases lacking
premises identification numbers make it difficult to deter-
mine if multiple cases have been submitted from a single
premises. When working with a small number of test results,
the ability to group submissions by premises is particularly
critical because multiple submissions from a single prem-
ises experiencing a disease outbreak can falsely be inter-
preted as a more widespread increase in disease. Another
important data element for assessing risk is commodity, also
known as animal industry type. For example, within the
poultry network, data are assessed separately for layers,
broilers, turkeys, and small flocks, and submissions lacking
this information cannot be fully evaluated.

Another challenge when examining surveillance data is
that a precise denominator is rarely known for the popula-
tion being assessed. Typically, only count data for positive
tests are available; however, without a denominator, there
is no measure of the size of the population (which may be
changing over time) from which the cases arose. Generally,
endemic diseases have a stable case count with little fluc-
tuation and tend to be of lower interest to networks. Ideally,
if a disease is increasing or the pattern is changing, this
should be verified before additional prevention or control
steps are recommended. It is possible that an observed
increase in disease may be the result of how surveillance
was conducted rather than a true change in disease occur-
rence. There are a multitude of reasons for an artifactual
change such as the availability of a new test or an increase
in veterinarian awareness and test selection, or market vari-
ability that affects decisions by veterinarians and producers
to submit diagnostic samples. An ongoing challenge for all
networks is lag time—by the time the cases for the quarter
are compiled and reports from networks are issued, the
information can be out-of-date.

When reviewing data, network members do their best to
evaluate how laboratory data align with other streams of
information submitted to the networks. Clinical impression
surveys may be prone to recency bias in which veterinarians
are more likely to remember and report cases examined in
the more immediate past compared to the beginning of the
time period. Laboratory data summarized over the same
quarter do not have the same bias, and all forms of informa-
tion can serve as a check and balance for each other.

Network actions to improve the number and
quality of laboratory submissions

With such a dependence on laboratory results to support sur-
veillance, there is a need to reduce laboratory errors as much
as possible, particularly preanalytical errors.'" Unsuitable
samples as a result of misidentification, quantity (insufficient
volume to perform the analysis, inadequate blood-to-antico-
agulant ratio), or quality (hemolyzed, lipemic, samples in the
wrong container) issues represent the majority of preanalyti-
cal problems, which account for up to 70% of total labora-
tory errors.” Part of the response to reduce these errors is
through education for those submitting samples. One of the
main goals of the OAHN is to provide a communication plat-
form for industry with a focus on veterinarian education. As
a response to support improved sample submission, OAHN
networks have produced infographics for veterinarians on
the “do’s and don’ts” of laboratory sample submission, such
as using the appropriate containers for the desired sample
and using digital submissions to avoid errors related to illeg-
ible forms. Social media platforms were also used to com-
municate the message of appropriate sample submission to
the veterinary community online. Discussions of appropriate
sample submission as well as appropriate test selection are
presented as part of disease discussions in the individual
communications products, such as reports and podcasts pro-
duced by the networks.

For some species groups, obtaining a sufficient number of
laboratory samples is a hindrance to developing a surveil-
lance program or to observe trends. Three networks, the
small ruminant, aquatic animal, and bovine networks,
addressed this issue through OAHN-funded projects. The
small ruminant network used an online platform to encour-
age sample submissions from veterinarians investigating
adult sheep and goat mortalities on Ontario farms.'* A web-
site was developed for veterinarians to submit history, clini-
cal and postmortem findings, and digital postmortem
photographs. A complete set of formalin-fixed and fresh tis-
sues were sent to the AHL for comprehensive diagnostic test-
ing. As a result of the project, causes of morbidity and
mortality were diagnosed more frequently, thus laboratory
testing was perceived as a more valuable practice within the
industry and better management decisions were made. A use-
ful product developed from this project was a laminated
postmortem template used by practicing veterinarians to
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guide the amount of sample to submit from necessary organs
and tissues. The network also developed 2 whiteboard videos
for producers entitled: “The value of a postmortem for your
sheep flock/goat herd.”

The bovine network also conducted a postmortem project
aimed at promoting sample submission.” The objective of the
project was to provide funding to veterinarians to conduct
more calf postmortem examinations to support disease intel-
ligence at the herd level, with an additional benefit of improv-
ing surveillance for Salmonella enterica serovar Dublin. The
outcomes of this project included redirecting on-farm inves-
tigations, changing or minimizing therapies, promoting more
laboratory testing, identifying zoonotic infections and risk
factors, and encouraging preventive practices by producers.

In another project to promote sample submission, the
aquatic animal network funded aquaculture veterinarians to
submit fish from Ontario farms to improve surveillance of
bacterial pathogens and antibiotic-resistant strains of bacte-
ria.* Aquaculture in Ontario has typically not had a large vet-
erinary presence and, prior to recent regulatory changes,
antimicrobials had been utilized without a veterinary pre-
scription. Therefore, this project’s objective was to identify
common aquatic animal pathogens in Ontario and profile
antimicrobial resistance among them. The subsidized testing
resulted in more frequent testing by producers and veterinar-
ians, which resulted in the detection of pathogens or diseases
that could have otherwise been misdiagnosed, such as epi-
theliocystis, and promoted more prudent antimicrobial
usage. An important benefit of this project was to assist in the
establishment of veterinarian—client—patient relationships in
the aquaculture industry where none had existed previously.
The resultant effect was to demonstrate to farm operators the
value of sample submission and antimicrobial susceptibility
testing using minimum inhibitory concentrations to decrease
the use of therapeutics in food fish, track resistance to thera-
peutics, and adapt treatment protocols.

Sometimes attempts to increase sample submission go
hand-in-hand with test development, particularly for a spe-
cies for which few tests exist, and therefore laboratory sur-
veillance data is lacking. American foulbrood (AFB), a
devastating bacterial brood disease of honeybees (Apis mel-
lifera), is caused by ingestion of spores of Paenibacillus lar-
vae by honeybee larvae within 12 to 36h of hatching.
Previously, there was little information on AFB and its caus-
ative agent P. larvae in Ontario when only clinical cases
were submitted for culture and susceptibility testing at the
USDA Bee Research Laboratory (Beltsville, MD). When the
USDA laboratory stopped accepting Ontario samples in
2015, the Ontario bee industry needed another laboratory to
provide bacterial culture of P. larvae for the monitoring of
susceptibility of P. larvae to antimicrobials used for preven-
tion. The OAHN bee network sponsored a project to collect
samples from both symptomatic and asymptomatic colonies
in conjunction with detailed colony examination by special-
ists, culture Ontario P. larvae isolates, and identify them

using spectra present in the matrix-assisted laser desorption/
ionization time-of-flight mass spectrometry (MALDI-TOF
MS) biotype database.'’ This testing is now available as a
part of the routine testing service offered by the AHL, and it
has been used to test honey samples exported worldwide.

Discoveries in animal health resulting from
network surveillance

Disease intelligence obtained from network discussions of
laboratory data and clinical impressions can lead to excit-
ing discoveries in animal disease, as well as drive further
surveillance. An OAHN equine project investigating the
detection of Neorickettsia risticii, the causative agent of
Potomac horse fever (PHF), was prompted by frustration
among practicing veterinarians who treated horses with
clinical signs consistent with PHF but for which testing
proved negative. Moreover, there were discrepant results
between sample types (feces vs. blood), tests (PCR vs. cul-
ture), and diagnostic laboratories. The network investi-
gated the performance of 2 diagnostic laboratories for
molecular detection of N. risticii in blood and fecal sam-
ples from horses with clinical signs consistent with PHF,
and found excellent agreement between laboratories in the
ability to detect N. risticii nucleic acid in fecal samples,
but not in blood. From this project, both blood and fecal
samples proved adequate for molecular detection of PHF,
but there may be discrepancies between laboratories based
on sample type. Additionally, the project detected a novel
Neorickettsia species (Neorickettsia findlayensis sp. nov.)
that tested negative on existing PHF PCR testing.'®

The small ruminant network set out to determine the sero-
prevalence of Toxoplasma gondii, a zoonotic infectious agent
in sheep and goats in Ontario herds. A cross-sectional sero-
logic survey of sheep and goat farms was conducted between
August 2010 and February 2012, and sera were analyzed
using an immunofluorescent antibody test (IFAT)."” High
seroprevalence was identified among farms, indicating that
there is a risk to humans of contracting infection from 7. gon-
dii that may occur from consumption of undercooked meat
or unpasteurized milk. It also suggested that the risk of abor-
tion and neonatal loss caused by 7. gondii infection is high in
Ontario flocks and herds. As a follow-up project in 2018, the
small ruminant network funded the validation of a 7. gondii
real-time PCR test that has higher sensitivity for detecting
protozoal infection and would assist in detecting the etio-
logic agent of small ruminant abortion cases."® To alert small
ruminant veterinarians and producers, an information sheet
on toxoplasmosis in sheep and goats was also produced.

Network discussion surrounding 2 cases of canine brucel-
losis (Brucella canis) prompted the companion animal net-
work to undertake a project investigating the seroprevalence
of B. canis in commercial dog-breeding kennels in south-
western Ontario.'® Overall, B. canis was identified serologi-
cally in 127 of 1,056 (12%) dogs from 22 of 64 (34%)
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kennels. The prevalence at the kennel level was 0-100%.
Serial testing was performed on a subset of dogs, and 27
dogs with reactive results were followed. Twenty-four dogs
became negative on subsequent testing, consistent with tran-
sient cross-reaction as can be found in situations such as fol-
lowing Bordetella bronchiseptica vaccination. Two other
dogs remained reactive and one seroconverted. These find-
ings have important ramifications for dealing with reactive
test results, highlighting the potential for false-positives.
Further work in this area will involve continued communica-
tion with kennels to try to reduce B. canis in the breeding dog
population. Education of physicians, public health person-
nel, and veterinarians is ongoing to increase awareness of B.
canis infection and disease.

Another project looked at the risk of chronic wasting dis-
ease (CWD) in Ontario. The range of white-tailed deer in
Ontario has been expanding, and as a big-game species, they
harbor important zoonotic or potentially zoonotic diseases.
CWD is a transmissible spongiform encephalopathy that has
been detected in nearly all jurisdictions bordering Ontario.
Variation at the prion protein (PRNP) gene causes a variation
in how quickly deer display signs of CWD and how long
they shed prions into the environment, potentially influenc-
ing the rate and nature of the spread of CWD. The OAHN
wildlife network supported research to characterize the prev-
alence and spatial pattern of the PRNP gene to inform sur-
veillance and monitoring of CWD in Ontario.'* A total of 631
samples from yearly CWD surveillance of hunter-harvested
wild deer were obtained from the Ontario Ministry of Natu-
ral Resources and Fisheries repository. There were no sig-
nificant differences in the presence of the variants of the
PRNP gene across geographical areas, and numerous previ-
ously unidentified alleles were found. This information
forms a baseline for further work and can be used to assess
the natural gene flow of white-tailed deer in Ontario and
simulate the most likely pattern of CWD spread through the
province if CWD is detected. As a follow-up to the report
posted on the OAHN wildlife webpage, a podcast was also
produced explaining the project and its outcomes.

Often disease intelligence from a variety of sources drives
disease investigation. For the poultry and swine networks,
condemnation reports as well as observations from abattoirs
provide additional information to support disease trends. The
poultry network discussed reports of increasing cases of pro-
ventricular dilation occurring initially at processing plants
and subsequently from veterinarians in the broiler industry.
Pathologists at the AHL also confirmed an increase in poul-
try submissions with proventricular lesions resembling trans-
missible viral proventriculitis (TVP). Affected birds were
full of feed (up to 300—400 g) at processing and there was no
feed passage after being returned to lairage, leading to
increased condemnations as a result of contamination. The
proventricular dilation problem at processing plants seemed
to wax and wane during the year, but continued to be present
in reports from veterinarians of higher on-farm mortality

because of sudden death, as well as pendulous crops and feed
regurgitation. Samples of proventriculi from affected flocks
on-farm and at processors were sent for immunohistochemi-
cal staining (IHC) for chicken proventricular necrosis virus
(CPNV), the etiology of TVP.’ The results indicated that
TVP is present in Ontario broilers, but to a limited degree,
and that further investigation is warranted into the cause of
proventricular dilation syndrome in Ontario.

Similarly, the swine network noted an increase in swine
erysipelas based on data from the quarterly clinical impres-
sions survey, as well as data from provincial and federal
abattoirs, but found no corresponding increase in laboratory
data. The network proceeded to investigate the disease and
characterize isolates from swine erysipelas cases from abat-
toirs and swine farms in Ontario. Tissue samples (spleen and
lung) collected from hogs at abattoirs as well as clinical cases
in Ontario with lesions suspicious for swine erysipelas were
submitted to the AHL for culture. Eleven samples were col-
lected from clinical cases and 14 samples from abattoirs.
Only 6 isolates (from 3 clinical cases) of Erysipelothrix rhu-
siopathiae were recovered (unpub. data). Given the low
number of isolates, archived isolates from the AHL (n=5)
and Gallant Custom Laboratories (n=3) were also included
to provide a total of 14 isolates for sequencing. Whole-
genome sequence (WGS) data were used to detect antimicro-
bial resistance genes, virulence genes, and to establish
multi-locus sequence typing (MLST) of Ontario isolates.
The results established a WGS database of 14 isolates that
can be expanded by adding the WGS of new isolates to mon-
itor their epidemiologic relatedness and to detect the pres-
ence of resistance genes.

Communication of laboratory data and
network findings

Laboratory data and activities of the networks are communi-
cated to veterinary practitioners and industry through a vari-
ety of means. Regular veterinary and industry reports are
compiled, typically each quarter, that summarize the perti-
nent information for end-users. Messaging laboratory data is
approached by summarizing trends seen over the time period
and highlighting unique or emergent cases. Individual net-
works most often use a written report but have also used pod-
casts and industry magazine articles to communicate
surveillance findings. Where laboratory data surveillance has
generated disease investigation or research projects, these
have been disseminated to veterinarians and industry mem-
bers as written reports, infographics, posters, podcasts, and
videos. Social media accounts trigger awareness for follow-
ers when new information is available; growing on-line
engagement with network products is monitored to support
future communication strategies. For example, the compan-
ion animal network realized the benefit of infographics for
disseminating information on leptospirosis and Echinococ-
cus multilocularis infection (Fig. 3) and have continued
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EMERGING RISK:
ECHINOCOCCUS MULTILOCULARIS IN ONTARIO

%
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Echinococcus multilocularis (EM) is also known as the fox tapeworm. Foxes, coyotes
and other canids (including domestic dogs), and rarely cats, can carry adult worms in their
intestinal tracts. These hosts typically get infected by eating infected small mammals (see
below), and shed tapeworm eggs in their feces.

7

The eggs are usually ingested by rodents or other small mammals. They
hatch in the intestine, and the larvae then migrate primarily to the liver
and form budding cysts that behave like a malignant tumour. This is
called alveolar echinococcosis (AE). Sometimes AE occurs in dogs too.

Humans are an accidental host for EM. If a person ingests the eggs from the feces of an
infected dog or wild canid, then AE can develop. The cysts grow slowly, so the clinical
incubation period can be 5-15 years. AE can be very difficult to treat due to the invasive
growth of the parasitic cysts.

PREVALENCE OF EM IN
WILD CANIDS IN SOUTHERN
ONTARIO, 2015-2017

(KOTWA ET AL. EID 2019)

X Prevalence, %
Lake Ontario [0 tection cluster

[ No data
o
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THROUGH A UNIVERSITY OF GUELPH RESEARCH STUDY CO-SPONSORED BY OAHN AND BAYER ANIMAL HEALTH,
FECAL EM SHEDDING WAS CONFIRMED IN 23% OF WILD CANIDS (COYOTES AND FOXES) TESTED
IN SOUTHERN ONTARIO, WITH AN INFECTION CLUSTER IN THE WESTERN-CENTRAL REGION.

WHAT CAN VETERINARIANS DO? 3 WHAT CAN OWNERS D0?

v Emphasize the importance of routine fecal exams for 3 v Don't allow pets to hunt or scavenge other
dogs at high risk of exposure (e.g. dogs that hunt small g animals, and don’t allow hunting dogs to eat raw
mammals, or dogs imported from endemic areas) offal

— but remember that the eggs can be hard to detect v Pick up pet feces promptly to prevent

v Pets shedding tapeworm eggs or at high risk 4 : contamination of the environment, and wash
of exposure should be dewormed monthly with A hands thoroughly when done

praziquantel v it working with soil that may be contaminated

v Unusual masses in the liver or elsewhere in the body ‘ with feces from dogs, cats or wild canids, wear
should be tested to confirm they are not AE gloves and wash hands thoroughly when done

© 2019 Ontario Animal Health Network. For references and to learn more please visit: www.oahn.ca

Figure 3. Aninfographic produced by the companion animal network of the Ontario Animal Health Network to communicate information
on the emerging risk of Echinococcus multilocularis.
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using that communication method for other topics. The swine
network felt engagement was poor on Twitter because swine
tweets were lost among information regarding other species.
To address this, a dedicated swine network Twitter account
was created to focus solely on commercial swine industry
health information, and engagement has increased.

Network products are shared with other provincial sur-
veillance networks such as RAIZO and are also shared
with national surveillance networks such as the Canadian
Animal Health Surveillance System (CAHSS) and the
Canadian Swine Health Intelligence Network (CSHIN).
Information sharing between surveillance networks allows
each species network to benefit from the findings and anal-
ysis in other provinces. The benefit of a provincial surveil-
lance system is limited without a national animal disease
surveillance system. Through coordination of information
sharing, disease management, and responses, a national
animal health and disease surveillance system can help
prevent the introduction and spread of disease across geo-
graphic boundaries, thus safeguarding national animal
health, welfare, and food safety.

Conclusion

Since its inception in 2013, the OAHN has been focused on
creating a collaborative, cross-species web to utilize avail-
able data for the improvement of animal health in the prov-
ince. The network structure is similar across all species but
allows for flexibility to customize for each sector’s needs.
Mining data from veterinary laboratories and collating it
into useful visualizations for the networks is a key operation
of the pathology and coordination team. Multiple data
sources, including data from other laboratories, provincial
abattoirs, surveys from veterinarians in the sector, and other
disease reports are collated for human analysis. However,
the data have limitations, and care must be taken not to over-
interpret. The addition of targeted research projects has
allowed networks to investigate, confirm, or refute trends
noted in the data review process. In many instances, these
projects have provided information that helps clinicians in
the province make more knowledgeable decisions about
challenging cases, and in one occurrence, has led to the dis-
covery of a novel pathogen. The networks also offer another
channel between the laboratory and clinicians to collaborate
to improve sample submission quality and transfer knowl-
edge about infectious disease. The networks continue to
evolve and adapt to the needs of each sector and the con-
cerns of the day, focusing on using multiple data sources and
human-based review to build upon the knowledge and trust
flowing among practitioners, producers and owners, aca-
demia, and government.

Acknowledgments

We thank network co-leads Maureen Anderson, Christa Arse-
nault, Jocelyn Jansen, Paul Kozak, and Alexandra Reid for their

contributions to this manuscript, and the pathologists and labora-
tory members from AHL, Gallant Custom Laboratories (CEVA),
and Idexx for their time and diligence in collating data for OAHN.
We are grateful to the past and present members of the individual
species-sector OAHNs for their collaboration and efforts to
enhance and communicate animal health information in Ontario.

Declaration of conflicting interests

The authors declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The authors received no financial support for the research, author-
ship, and/or publication of this article.

ORCID iD

Melanie Barham https://orcid.org/0000-0003-3018-3787

References

1. Alton GD, et al. Suitability of sentinel abattoirs for syndromic
surveillance using provincially inspected bovine abattoir con-
demnation data. BMC Vet Res 2015;11:37.

2. Bartlett PC, et al. Disease surveillance and referral bias in
the veterinary medical database. Prev Vet Med 2010;94:
264-271.

3. Brash M, Varga C. OAHN poultry research project: identi-
fication of transmissible viral proventriculitis (TVP), 2019.
Summary. [cited 2020 Sept 1]. https://www.oahn.ca/resources/
oahn-poultry-research-project-identification-of-transmissible-
viral-proventriculitis-tvp/

4. Chiasson M, et al. OAHN fish research project: antibiotic resis-
tance in Ontario aquaculture, 2018. Summary. [cited 2020 Aug
20]. https://www.oahn.ca/resources/oahn-fish-research-project-
antibiotic-resistance-in-ontario-aquaculture/

5. Godkin A, et al. OAHN bovine research project: calf surveil-
lance, 2018. Summary. [cited 2020 Aug 20]. https://www.oahn.
ca/resources/oahn-bovine-research-project-calf-surveillance/

6. Jones RN, et al. Determining the value of antimicrobial surveil-
lance programs. Diagn Microbiol Infect Dis 2001;41:171-175.

7. Kloeze H, et al. A minimum data set of animal health labo-
ratory data to allow for collation and analysis across jurisdic-
tions for the purpose of surveillance. Transbound Emerg Dis
2012;59:264-268.

8. Kosmider RD, et al. Detecting new and emerging diseases on
livestock farms using an early detection system. Epidemiol
Infect 2011;139:1476-1485.

9. Lippi G, et al. Causes, consequences, detection, and prevention
of identification errors in laboratory diagnostics. Clin Chem
Lab Med 2009;47:143—-153.

10. Menzies P, et al. OAHN small ruminant research project 2:
seroprevalence & risk factors of Toxoplasma gondii expo-
sure in small ruminants in Ontario, Canada, 2018. Summary.
[cited 2020 Aug 25]. https://www.oahn.ca/resources/
oahn-small-ruminant-research-project-2-seroprevalence-
risk-factors-of-toxoplasma-gondii-exposure-in-small-rumi-
nants-in-ontario-canada/

11. Plebani M. Diagnostic errors and laboratory medicine—causes
and strategies. J Int Fed Clin Chem Lab Med 2015;26:7-14.


https://orcid.org/0000-0003-3018-3787
https://www.oahn.ca/resources/oahn-poultry-research-project-identification-of-transmissible-viral-proventriculitis-tvp/
https://www.oahn.ca/resources/oahn-poultry-research-project-identification-of-transmissible-viral-proventriculitis-tvp/
https://www.oahn.ca/resources/oahn-poultry-research-project-identification-of-transmissible-viral-proventriculitis-tvp/
https://www.oahn.ca/resources/oahn-fish-research-project-antibiotic-resistance-in-ontario-aquaculture/
https://www.oahn.ca/resources/oahn-fish-research-project-antibiotic-resistance-in-ontario-aquaculture/
https://www.oahn.ca/resources/oahn-bovine-research-project-calf-surveillance/
https://www.oahn.ca/resources/oahn-bovine-research-project-calf-surveillance/
https://www.oahn.ca/resources/oahn-small-ruminant-research-project-2-seroprevalence-risk-factors-of-toxoplasma-gondii-exposure-in-small-ruminants-in-ontario-canada/
https://www.oahn.ca/resources/oahn-small-ruminant-research-project-2-seroprevalence-risk-factors-of-toxoplasma-gondii-exposure-in-small-ruminants-in-ontario-canada/
https://www.oahn.ca/resources/oahn-small-ruminant-research-project-2-seroprevalence-risk-factors-of-toxoplasma-gondii-exposure-in-small-ruminants-in-ontario-canada/
https://www.oahn.ca/resources/oahn-small-ruminant-research-project-2-seroprevalence-risk-factors-of-toxoplasma-gondii-exposure-in-small-ruminants-in-ontario-canada/

456 Miltenburg et al.

12. Shafer A, et al. OAHN wildlife network research project: char- 15. Spinato M, Cai H. OAHN small ruminant research proj-
acterizing the spatial patterns of chronic wasting disease sus- ect: development and validation of a new diagnostic test
ceptibility in white-tailed deer, 2019. Summary; podcast. [cited for Toxoplasma identification in small ruminant abortions,
2020 Sept 1]. https://www.oahn.ca/resources/characterizing- 2018. Summary. [cited 2020 Aug 27]. https://www.oahn.ca/
the-spatial-patterns-of-chronic-wasting-disease-susceptibility- resources/oahn-small-ruminant-research-project-development-
in-white-tailed-deer/ and-validation-of-a-new-diagnostic-test-for-toxoplasma-iden-

13. Slavic D, et al. OAHN bee research project: culture, antimi- tification-in-small-ruminant-abortions/
crobial susceptibility and molecular typing of Paenibacillus 16. Teymournejad O, et al. Isolation and molecular analysis of a
larvae, a causative agent of American foulbrood (AFB), novel Neorickettsia species that causes Potomac horse fever.
2018. Summary; poster. [cited 2020 Sept 1]. https://www. mBio 2020;11:¢03429-19.
oahn.ca/resources/oahn-bee-research-project-culture- 17. Thomas-Bachli AL, et al. Exploring relationships between
antimicrobial-susceptibility-and-molecular-typing-of- whole carcass condemnation abattoir data, non-disease factors
paenibacillus-larvae-a-causative-agent-of-american- and disease outbreaks in swine herds in Ontario (2001-2007).
foulbrood-afb/ BMC Res Notes 2014;7:185.

14. Spinato M, et al. OAHN small ruminant research project 1: 18. Weese JS, Anderson M. OAHN companion animal research proj-

distance support for on-farm investigation of adult small rumi-
nant mortalities, 2018. Summary; poster. [cited 2020 Sept 1].
https://www.oahn.ca/resources/oahn-small-ruminant-research-
project-1-distance-support-for-on-farm-investigation-of-adult-
small-ruminant-mortalities/

ect: Brucella canis in commercial dog breeding kennels in south-
ern Ontario, 2019. Summary; poster. [cited 2020 Sept 1]. https://
www.oahn.ca/resources/oahn-companion-animal-research-
project-brucella-canis-in-commercial-dog-breeding-kennels-in-
southern-ontario/


https://www.oahn.ca/resources/characterizing-the-spatial-patterns-of-chronic-wasting-disease-susceptibility-in-white-tailed-deer/
https://www.oahn.ca/resources/characterizing-the-spatial-patterns-of-chronic-wasting-disease-susceptibility-in-white-tailed-deer/
https://www.oahn.ca/resources/characterizing-the-spatial-patterns-of-chronic-wasting-disease-susceptibility-in-white-tailed-deer/
https://www.oahn.ca/resources/oahn-bee-research-project-culture-antimicrobial-susceptibility-and-molecular-typing-of-paenibacillus-larvae-a-causative-agent-of-american-foulbrood-afb/
https://www.oahn.ca/resources/oahn-bee-research-project-culture-antimicrobial-susceptibility-and-molecular-typing-of-paenibacillus-larvae-a-causative-agent-of-american-foulbrood-afb/
https://www.oahn.ca/resources/oahn-bee-research-project-culture-antimicrobial-susceptibility-and-molecular-typing-of-paenibacillus-larvae-a-causative-agent-of-american-foulbrood-afb/
https://www.oahn.ca/resources/oahn-bee-research-project-culture-antimicrobial-susceptibility-and-molecular-typing-of-paenibacillus-larvae-a-causative-agent-of-american-foulbrood-afb/
https://www.oahn.ca/resources/oahn-bee-research-project-culture-antimicrobial-susceptibility-and-molecular-typing-of-paenibacillus-larvae-a-causative-agent-of-american-foulbrood-afb/
https://www.oahn.ca/resources/oahn-small-ruminant-research-project-1-distance-support-for-on-farm-investigation-of-adult-small-ruminant-mortalities/
https://www.oahn.ca/resources/oahn-small-ruminant-research-project-1-distance-support-for-on-farm-investigation-of-adult-small-ruminant-mortalities/
https://www.oahn.ca/resources/oahn-small-ruminant-research-project-1-distance-support-for-on-farm-investigation-of-adult-small-ruminant-mortalities/
https://www.oahn.ca/resources/oahn-small-ruminant-research-project-development-and-validation-of-a-new-diagnostic-test-for-toxoplasma-identification-in-small-ruminant-abortions/
https://www.oahn.ca/resources/oahn-small-ruminant-research-project-development-and-validation-of-a-new-diagnostic-test-for-toxoplasma-identification-in-small-ruminant-abortions/
https://www.oahn.ca/resources/oahn-small-ruminant-research-project-development-and-validation-of-a-new-diagnostic-test-for-toxoplasma-identification-in-small-ruminant-abortions/
https://www.oahn.ca/resources/oahn-small-ruminant-research-project-development-and-validation-of-a-new-diagnostic-test-for-toxoplasma-identification-in-small-ruminant-abortions/
https://www.oahn.ca/resources/oahn-companion-animal-research-project-brucella-canis-in-commercial-dog-breeding-kennels-in-southern-ontario/
https://www.oahn.ca/resources/oahn-companion-animal-research-project-brucella-canis-in-commercial-dog-breeding-kennels-in-southern-ontario/
https://www.oahn.ca/resources/oahn-companion-animal-research-project-brucella-canis-in-commercial-dog-breeding-kennels-in-southern-ontario/
https://www.oahn.ca/resources/oahn-companion-animal-research-project-brucella-canis-in-commercial-dog-breeding-kennels-in-southern-ontario/

