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FOREWORD 
 

The Public Health Agency of Canada’s FoodNet Canada surveillance system is pleased to present the 
latest annual report which outlines the results of our surveillance activities conducted in 2017. 

The report highlights FoodNet Canada findings from its sentinel sites in British Columbia, Alberta and 
Ontario. It focuses on trends in enteric pathogen disease rates, as well as trends in the prevalence of 
these pathogens found on potential disease sources: retail meats, food-animal manure and water. We 
also highlight the impact of enteric pathogen trends on public health. 

It is our hope that this report will be used to inform and shape discussions on food safety issues regarding 
enteric diseases and their sources. 

ACKNOWLEDGEMENTS 
FoodNet Canada acknowledges the significant investments made by our partners in the three sentinel 
sites, our provincial and federal government agency colleagues, and academic and industry collaborators 
who help to make this program a continued success. 
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EXECUTIVE SUMMARY 
 
The endemic incidence rate of campylobacteriosis in FoodNet Canada’s three sentinel sites was not 
significantly different from 2016 to 2017. Campylobacter was frequently detected in 2017 on retail chicken 
breasts, and on farm, it was found on broiler chicken, swine, turkey and feedlot beef manure. 
Campylobacter jejuni was the primary subtype identified in human cases, retail chicken samples, broiler 
chicken farms and turkey farms across all sentinel sites in the FoodNet Canada surveillance system. 
Among human cases, Campylobacter coli is less commonly associated with disease. Previous work to 
identify potential sources of campylobacteriosis by FoodNet Canada has implicated chicken meat, and to 
a lesser degree, contact with cattle. 
 
Surveillance data collected in 2017 continues to show regional differences in Salmonella prevalence 
across all the surveillance components. Among human endemic cases, higher incidence rates of 
Salmonella Enteritidis (SE) infections were observed in the British Columbia (BC) and Alberta (AB) sites, 
while the lowest incidence rate was reported in the Ontario (ON) site. In 2017, a large increase in the 
proportion of chicken manure samples positive for SE was observed in the Alberta site compared with the 
previous year, while the human incidence and proportion of SE among chicken breast samples remained 
relatively the same. It was also identified that ground veal products pose little risk of salmonellosis to 
Canadians, as only four Salmonella Dublin isolates were recovered from the 344 samples collected 
across all three sentinel sites. 
 
The ability of FoodNet Canada to contribute to the better understanding of Salmonella transmission from 
farm to fork increased in 2017 with the implementation of whole genome sequencing (WGS). The majority 
of human clusters at the national level that contained a non-clinical isolate were for SE strains. During 
2017 there were two clusters containing FoodNet Canada samples of frozen raw breaded chicken 
products (FRBCP) which led to national recalls. This has provided evidence to address this issue with 
regulators and industry and to work towards reducing this burden over time. 
 
The majority of clinical cases of Shigatoxigenic Escherichia coli (STEC) were O157 serogroup. However, 
less E. coli O157 was reported among clinical cases in 2017 compared to 2016, and more E. coli non-
O157 was reported in 2017. Six serogroups have been prioritized with regards to human health: O26, 
O45, O103, O111, O121 and O145. Serogroups O26, O103 and O121 were identified among both human 
cases and irrigation water, representing potential environmental exposure sources. There was also 
overlap with subtype O157 among human isolates and feedlot beef manure and retail veal samples. 
Retail veal was twice as contaminated with STEC than ground beef. The majority of positive veal samples 
were non-O157; however, one sample was positive for serogroup O111. As well, a veal sample tested 
positive for E. coli O157:H7 which prompted a recall of the product.  
 
There was a significant increase in the proportion of FRBCP testing positive for L. monocytogenes in 
2017 compared with 2016. The proportion of both ground beef and veal samples testing positive for L. 
monocytogenes was found to be significantly higher among samples collected from independent stores 
compared to chain grocery stores. The proportion of ground beef samples testing positive for L. 
monocytogenes continues to be high in 2017, as was the case in 2016. As members of the general public 
may not be aware that ground beef is a high risk product for Listeria contamination, this presents an 
opportunity for targeted consumer education efforts, particularly towards high risk populations such as 
pregnant women and their unborn children, the elderly, and those who are immunocompromised. 
 
As in the previous year, travel-acquired infections constituted the majority of Cyclospora cases in 2017. 
Among these travel cases, 63% reported travel to the Americas (Central, South and Caribbean) region. 
Mexico was the most common destination reported (80%) among these cases. All cases travelled to 
Mexico between May and July, with 75% of these cases reporting travel to Mexico’s east coast. Since an 
elevated risk of Cyclospora infection has been demonstrated in Canadian travellers returning from 
endemic countries, education on this topic is important to help keep Canadians safe while travelling to 
Cyclospora-endemic regions.  
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INFORMATION TO THE READER 
FoodNet Canada is a multi-partner sentinel site surveillance system led by the Public Health Agency of 
Canada (PHAC) that monitors changes in enteric pathogens in Canada. 

In collaboration with public health jurisdictions and provincial laboratories, FoodNet Canada conducts 
continuous and episodic surveillance activities in three sentinel sites collecting information across four 
components: human, retail (meat and produce), on-farm (farm animals), and water. Continuous 
surveillance occurs throughout the year to identify trends in human disease occurrence, exposure 
sources, and attributes illnesses to sources and settings for targeted enteric pathogens. Information on 
the sources of greatest risk to human health helps direct food and water safety actions and programming 
as well as public health interventions, and to evaluate their effectiveness. Specifically, FoodNet Canada’s 
core objectives are to: 

 determine what food and other sources are making Canadians ill; 
 determine significant risk factors for enteric illness; 
 accurately track enteric disease rates and risks over time; and 
 provide practical prevention information to assist local and provincial public health officials to: 

 prioritize risks; 
 compare interventions, direct actions and advance policy; and 
 assess effectiveness of food safety activities / public health interventions and measure 

performance. 
 
This report draws on knowledge from a variety of sources to present a comprehensive and meaningful 
interpretation of trends and issues identified through FoodNet Canada data, as well as from collaborating 
programs within PHAC. Examples include the Canadian Integrated Program for Antimicrobial Resistance 
Surveillance (CIPARS), the National Enteric Surveillance Program (NESP), the Enhanced National 
Listeriosis Surveillance Program, the Outbreak Management Division (OMD), and the National 
Microbiology Laboratory (NML). Information from these programs is used to support and enhance findings 
through the integration and assessment of relationships observed over time between human illness, 
contamination levels in retail foods, food-animal farm manure and water. Known interventions 
implemented within the food industry were also considered when interpreting surveillance trends. 

DATA COLLECTION AND REPORTING 

Each FoodNet Canada sentinel site relies on a unique partnership with the local public health authority, 
private laboratories, water and agri-food sectors as well as the provincial and federal institutions 
responsible for public health, food safety, and water safety. The sites include Ontario (Middlesex-London 
Health Unit), British Columbia (Fraser Health Authority) and Alberta (Calgary and Central Zones of 
Alberta Health Services). The Ontario (ON) site data collection began in August of 2014; however, for the 
purpose of yearly comparisons in this Report, data from the ON pilot sentinel site (Region of Waterloo) 
(2011-Mar 2014) have been included for select analyses. The British Columbia (BC) site was officially 
established in April 2010 and includes the communities of Burnaby, Abbotsford, and Chilliwack. The 
province of Alberta (AB) contains the third site and data collection began in June of 2014.  
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Results are reported for all three sites unless otherwise stated. Readers should be cautious when 
extrapolating these results to areas beyond the sentinel communities. As additional sentinel sites are 
established, comprehensive information from laboratory and epidemiological analyses from all sites will 
provide more representative national trends in enteric disease incidence and exposure sources to inform 
accurate estimates for all of Canada. 

In 2017, the farm and retail components were implemented across all sentinel sites in ON, AB, and BC 
whereas the water component was only implemented in AB and BC. The non-human surveillance data 
collected by FoodNet Canada represents possible exposure sources for human enteric illnesses within 
each sentinel site. The data are meant to be interpreted aggregately and cannot to be used to directly 
attribute a specific human case reported to FoodNet Canada to a positive isolate obtained from an 
exposure source. In this report, the non-human and human data are integrated using descriptive 
methods. The term “significant” is reserved in this report for describing trends that are statistically 
significant. 

FoodNet Canada retail and farm sampling is integrated with CIPARS. This has included the streamlining 
and sharing of sampling and sampling sites, retrospective and prospective testing of antimicrobial 
resistance in selected bacteria isolated from FoodNet Canada samples, and improving data management 
mechanisms to maximize data linkages. CIPARS monitors trends and the relationship between 
antimicrobial use and antimicrobial resistance in selected bacterial organisms from human, animal, and 
food sources across Canada to inform evidence-based policy decision making to contain the emergence 
and spread of resistant bacteria. For further information about CIPARS, please refer to the program's 
website (http://www.phac-aspc.gc.ca/cipars-picra/index-eng.php). 

SURVEILLANCE STRATEGY 

HUMAN SURVEILLANCE 
Public health professionals in each site use FoodNet Canada’s enhanced standardized questionnaire to 
interview reported enteric disease cases (or proxy respondents). Information on potential exposures 
collected from the questionnaires is used to determine case classification (e.g. international travel, 
endemic) and compare exposures between cases. In addition, advanced subtyping analyses on isolates 
from case specimens are conducted for further integration with non-human source information. 

RETAIL SURVEILLANCE 
The retail stage of food production represents the point closest to consumers through which they can be 
exposed to enteric pathogens through contaminated food. Both retail meat and produce samples are 
collected on a weekly basis from randomly selected grocery stores within each site. FoodNet Canada 
collects samples of raw unfrozen skinless chicken breasts and ground beef on a weekly basis. Each year, 
FoodNet Canada and its partners assess knowledge gaps and from this process, select targeted retail 
products to sample for a given year (see Appendix A for 2017 details). In past years targeted meats have 
included but were not limited to pork chops, ground chicken and turkey, and uncooked frozen breaded 
chicken products, such as nuggets and strips. In 2017 FoodNet Canada opted to continue the targeted 
investigation of frozen breaded chicken products that began in 2011 as well as incorporated retail veal. 
Testing continued in 2017 as in previous years with Campylobacter and Salmonella being tested for 
among all chicken products and veal, Listeria spp. for all retail meat products, and Shigatoxigenic 
Escherichia coli (STEC) for ground beef samples and veal. In addition, frozen berries were tested for the 
presence of Listeria, Hepatitis A, Hepatitis E, Norovirus, and Rotavirus. 

http://www.phac-aspc.gc.ca/cipars-picra/index-eng.php
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ON-FARM SURVEILLANCE 
The presence of enteric pathogens on farms (in animal manure) is a potential source of environmental 
exposure of enteric pathogens, and also represents an important source in the farm-to-fork transmission 
chain. In 2017, the farm component was active across all three sentinel sites, although commodities 
varied by site (Appendix A). Manure samples were collected from beef cattle, swine, broiler chicken, and 
turkey farms in order to estimate the pathogen levels on farms. Approximately 30 farms of each type of 
participating farm commodities were visited in each site. A short management survey, and up to six 
manure samples (usually fresh pooled samples) were obtained at each farm visit. All samples were tested 
for Campylobacter and Salmonella with the beef samples additionally being tested for E. coli O157 and 
STEC. Throughout the report, farm results are reported at both the sample-level and farm-level to 
account for clustering within farms. Sample-level results include all manure samples collected on each 
farm, while farm-level results are based on a threshold of one positive manure sample per farm to report a 
farm as positive.  

WATER SURVEILLANCE 
Water is another environmental source of enteric pathogens collected in the FoodNet Canada 
surveillance program.  In 2017 irrigation water was sampled in both the BC and AB sentinel sites and 
tested for Campylobacter, Salmonella, and STEC (Appendix A). Sampling in BC occurred bi-weekly from 
April to October, and monthly in AB from June to September.   
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DEFINITIONS 

Endemic case of disease: Affected individual who had an infection that was considered sporadic and 
domestically acquired (i.e. within Canada).  

Exposure source: Point along the water-borne, food-borne, animal-to-person, or person-to-person 
transmission route at which people were suspected to have been exposed to a given pathogen. 

International travel-related case of disease: Affected individual who travelled outside of Canada, and 
where the travel dates overlap with the expected disease incubation period (varies depending on the 
pathogen). 

Lost to follow-up: Includes cases that could not be followed up with an interview by public health. 

Non-endemic: Includes immigration-related cases where illness was acquired outside of Canada. 

Outbreak-related case of disease: One of a number of affected individuals associated with an increased 
occurrence of the same infectious disease, whose illness is confirmed through a public health partner 
(ON, AB, and BC sentinel sites) on the basis of laboratory and/or epidemiological evidence. 

Shigatoxigenic Escherichia coli (STEC): Escherichia coli are normal intestinal inhabitants in humans 
and animals, and most strains do not cause enteric disease. However, the group of shigatoxigenic E. coli 
includes certain toxin-producing strains that can cause severe diarrhea and, in some people (particularly 
young children), a form of acute kidney failure called hemolytic uremic syndrome. In terms of 
nomenclature, shigatoxin (ST) -producing E. coli can also be referred to as Shiga-toxin-producing E. coli1. 

Significant: The term “significant” in this report has been reserved for statistically significant findings (i.e. 
p < 0.05).  
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CAMPYLOBACTER 

HUMAN SURVEILLANCE SUMMARY 

Table 1.1: Annual incidence rates (per 100,000 population) of Campylobacter spp. by case classification 
and FoodNet Canada sentinel site, 2017 (with 2016 shown for reference). 
 

 
ON Site/ 

Site de l’Ont. 
AB Site/ 

Site de l’Alb. 
BC Site/ 
Site de la  

C.-B. 
All Sites/  

Tous les sites 

2016 2017 2016 2017 2016 2017 2016 2017 
Endemic/ Endémique 15.98 15.69 18.00 19.36 21.38 24.29 18.33 19.67 
Travel/ Voyage à l’étranger 4.57 5.37 4.48 5.85 9.34 9.68 5.67 6.66 
Outbreak/ Éclosion 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Non-Endemic/ Non endémique 0.00 0.00 0.00 0.19 0.00 0.00 0.00 0.10 

Lost to Follow-Up/ Perdus lors 
du suivi 7.27 4.96 3.11 2.97 3.94 4.32 4.32 3.77 

Total 27.82 26.01 25.59 28.37 34.66 38.29 28.32 30.20 
 
 
Figure 1.1: Relative proportion of 
Campylobacter spp. by case classification. 

 
Isolates with species information: 544/608 
(89%) 

• jejuni:  90% 
• coli:    8% 
• upsaliensis:    <1% 
• fetus:    <1% 
• lari:    <1% 
• hyointestinalis:    <1% 

 
Significant changes in endemic, travel, 
and total incidence rates: 
• There were no significant changes from 

2016 to 2017. 
 

     Clinical profile (endemic cases only): 
• Most commonly reported symptoms:  

o Diarrhea:  99% 
o Abdominal pain:  82% 
o Fever:  65% 
o Fatigue:  65% 
o Anorexia:  61% 

• Indicators of severity: 
o Bloody diarrhea: 37% 
o Emergency room visits:  51% 
o Hospitalizations:     9% 
o Antimicrobial prescriptions:   58%

 
 
 

 
  

65% 13% 

0.3% 
22% 

Endemic/Endémique
(n=396)

Lost to Follow-Up/
Perdus lors du suivi
(n=76)
Non-Endemic/ Non
endémique (n=2)

Travel/ Voyage à
l'étranger (n=134)
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Figure 1.2: Age and gender specific annual incidence rates (per 100,000 population) for endemic 
Campylobacter spp. cases within FoodNet Canada sentinel sites, 2017. 
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FOOD, ANIMAL AND ENVIRONMENTAL SURVEILLANCE SUMMARY 

Table 1.2: Prevalence of Campylobacter spp. by sample type and FoodNet Canada sentinel site, 2017. 
 

Sample Type/  
Type d’échantillon 

ON Site/ 
Site de l’Ont. 

AB Site/ 
Site de l’Alb. 

BC Site/ 
Site de la  

C.-B. 
All Sites/ 

Tous les sites 

Chicken Breast/  
Poitrine de poulet 28% (36/129) 49% (65/132) 43% (54/126) 40% (155/387) 

Veal (fresh only)/ Veau (frais 
seulement) 0% (0/115) 0% (0/131) 0% (0/131) 0% (0/377) 

Broiler Chicken 
Manure/ Fumier 
de poulets à 
griller 

Sample-
level/ 

Niveau de 
l’échantillon 

38% (26/68)↑ 23% (28/120) 37% (44/120)↑ 32% (98/308)↑ 

Farm-level/ 
Niveau de la 

ferme 
47% (8/17)↑ 23% (7/30) 37% (11/30) 34% (26/77)↑ 

Turkey Manure/ 
Fumier de dinde 

Sample-
level/ 

Niveau de 
l’échantillon 

52% (50/96) NT 75% (81/108) 64% (131/204) 

Farm-level/ 
Niveau de la 

ferme 
58% (14/24) NT 85% (23/27) 73% (37/51) 

Swine Manure/ 
Fumier de porc 

Sample-
level/ 

Niveau de 
l’échantillon 

73% (101/138) 78% (80/102) NT 75% (181/240) 

Farm-level/ 
Niveau de la 

ferme 
91% (21/23) 88% (15/17) NT 90% (36/40) 

Feedlot Beef 
Manure/ Fumier 
de bovin en parc 
d’engraissement 

Sample-
level/ 

Niveau de 
l’échantillon 

NT 57% (43/76) NT 57% (43/76) 

Farm-level/ 
Niveau de la 

ferme 
NT 73% (8/11) NT 73% (8/11) 

Irrigation Water/ Eau 
d’irrigation NT 0% (0/32)↓ 1% (1/70)↓ 1% (1/102)↓ 

    NT - not tested/ non testé. 
    ↑/↓Indicates a significant increase/decrease in prevalence compared to 2016/ indiquent respectivement une augmentation ou une 
diminution significative de la prévalence depuis 2016. 
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Significant differences in prevalence since 
2016: 
• Broiler chicken manure (sample-level): ON 

increased to 38% in 2017 from 5% in 2016. 
BC increased to 37% in 2017 from 24% in 
2016. All sites combined increased to 32% 
in 2017 from 18% in 2016. 

• Broiler chicken manure (farm-level): ON 
increased to 47% in 2017 from 28% in 2016. 
All sites combined increased to 34% from 
19% in 2016. 

• Irrigation water: AB decreased to 0% in 
2017 from 22% in 2016. BC decreased to 
1% in 2017 from 20% in 2016. All sites 
combined decreased to 1% in 2017 from 
20% in 2016. 

Regional differences: 
• Chicken breast in ON had significantly lower 

Campylobacter prevalence compared to AB 
and BC. 

• Broiler chicken manure in AB had 
significantly lower Campylobacter 
prevalence compared to ON and BC. 

• Turkey manure in ON had significantly lower 
Campylobacter prevalence compared to BC. 

 
 
 
 
 
 

 

Figure 1.3: Distribution of Campylobacter spp. among food, animal and environmental samples, FoodNet 
Canada, 2017.

 

PUBLIC HEALTH IMPACT 

Increased incidence of Campylobacter spp. cases in the summer months (June to August) and in the 
proportion of retail chicken products testing positive for this pathogen were observed in 2017, with higher 
rates and proportions reported in the months of June and July (Figure 1.4). While there was a marked 
decrease in the incidence of human campylobacteriosis at the end of the summer, the proportion of retail 
chicken samples positive for Campylobacter remained stable and at higher levels compared to the winter 
and spring seasons.  
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Figure 1.4: Human monthly incidence rate (per 100,000 population) for endemic Campylobacter spp. 
cases and proportion of retail chicken samples positive for Campylobacter spp. by month across FoodNet 
Canada’s sentinel sites, 2017. 

 
 

 
 
 
Campylobacter jejuni was the primary subtype identified in human cases, retail chicken samples, broiler 
chicken farms and turkey farms across all sentinel sites (Figure 1.3).  Among human cases, 
Campylobacter coli is less commonly associated with disease, representing 8% of all subtyped human 
infections. By contrast, C. coli represented 97% of Campylobacter isolated from swine manure samples, 
67% from feedlot beef manure samples and 37% from turkey manure samples. A study by FoodNet 
Canada attributed Campylobacter cases to potential sources, identifying chicken meat as a primary 
source of human campylobacteriosis with 65-69% of cases being attributed to chicken meat, followed by 
exposure to cattle manure (14-19%)1. Chicken and pig manure, as well as pork, beef and turkey meat and 
water were found to be minor sources for human campylobacteriosis. 
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A second study using expert opinion found that food products were the most likely source of infection in 
humans followed by animal contact2. At the retail level, Campylobacter was frequently detected on 
chicken breasts (40%, 155/387). There were multiple sources of exposure at the farm level, and the 
proportion of Campylobacter identified by farm type is presented in Figure 1.5. 

In 2017, in the BC site, irrigation water sampling in the Matsqui irrigation canal was relocated to the 
Serpentine irrigation canal.  In addition, sampling changed to occur only during the spring through fall 
months (April to October) from the previously conducted full year sampling, as these months represent 
the time period when irrigation water is used for agriculture. This could have impacted the irrigation water 
results in BC as no Campylobacter was found in 2017 compared to 2016.  It was observed through 
FoodNet Canada’s ongoing water surveillance activities that sampling throughout a calendar year found 
higher prevalence of Campylobacter in the winter months, when irrigation water is not being used on 
fresh produce, compared to the summer months. For Alberta, very low levels of Campylobacter have 
been recovered over time with the exception of 2016 when a significantly higher Campylobacter 
prevalence was observed compared to than other surveillance year.  Therefore the low prevalence of 
Campylobacter observed in 2017 is within expected levels for the Alberta site (Table 1.2). 

Figure 1.5: Proportion of manure samples positive for Campylobacter spp. by farm type across FoodNet 
Canada’s sentinel sites, 2017. 

 
  

Overall, when comparing the human and food trend information it is clear that there are other potential 
sources of exposure resulting in human illness beyond retail chicken products. Continuing surveillance of 
other potential food and environmental sources, further analyses of risk factor data from human 
Campylobacter cases and integrated analyses of molecular data (e.g. CGF and WGS) will allow us to 
better identify and understand the contribution of multiple sources to Canadian illnesses as well as to 
guide future surveillance activities. 
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SALMONELLA 

HUMAN SURVEILLANCE SUMMARY 

Table 2.1: Annual incidence rates (per 100,000 population) of Salmonella spp. by case classification and 
FoodNet Canada sentinel site, 2017 (with 2016 shown for reference). 

 
ON Site/ 

Site de l’Ont. 
AB Site/ 

Site de l’Alb. 
BC Site/ 
Site de la  

C.-B. 

All Sites/  
Tous les 

sites 
2016 2017 2016 2017 2016 2017 2016 2017 

Endemic/ Endémique 12.6
 

6.61↓ 14.69 16.01 17.85 17.70 14.9
 

14.1
 Travel/ Voyage à l’étranger 4.98 4.75 5.35 6.04 7.68 9.47 5.83 6.56 

Outbreak/ Éclosion 6.44 0.41 1.17 0.29 4.77 0.62 3.31 0.40 
Non-Endemic/ Non 
endémique 

0.00 0.00 0.00 0.00 0.21 0.41 0.05 0.10 

Lost to Follow-Up/ Perdus 
lors du suivi 
 

0.42 0.62 1.56 2.59 1.25 2.26 1.21 2.04 

Total 24.4
 

12.39↓ 22.77 24.92 31.76 30.47 25.3
 

23.2
 

 

aTyphi and Paratyphi (except Paratyphi B var Java) are not reported by AB site 
↓ indicates a significant decrease in incidence since 2016 
 

Figure 2.1: Relative proportion of Salmonella 
spp. by case classification. 

 

Isolates with serovar information: 467/468 
(99.8%) 

Top 5 Salmonella serovars: 

• Enteritidis:  56% 
• Typhimurium:    7% 
• Heidelberg:    3% 
• ssp. 4,[5],12:i:-:   3% 
• Infantis:               3% 

 
 
Significant changes in endemic, travel, and 
total incidence rates: 

• There were significant decreases in the 
ON site endemic and total incidence 
rates between 2016 and 2017. 
 

Clinical profile (endemic cases only): 
• Most commonly reported symptoms:  

o Diarrhea: 94% 
o Abdominal pain:  82% 
o Fatigue:  71% 
o Fever:  67% 
o Anorexia:  65% 

• Indicators of severity: 
o Bloody diarrhea:  31% 
o Emergency room visits:      57% 
o Hospitalizations:       15% 
o Antimicrobial prescriptions: 44% 

 

61% 
28% 

2% 
0.4% 

9% 
Endemic/
Endémique

Travel/
Voyages

Outbreak/
Éclosion

Non-Endemic/
Non endémique

Lost to follow-up/
Perdus lors du
suivi
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Figure 2.2: Age and gender specific annual incidence rates (per 100,000 population) for endemic 
Salmonella spp. cases within FoodNet Canada sentinel sites, 2017.  
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FOOD, ANIMAL AND ENVIRONMENTAL SURVEILLANCE SUMMARY 

Table 2.2: Prevalence of Salmonella spp. by sample type and FoodNet Canada sentinel site, 2017.

Sample type/ Type d’échantillon 
ON Site/ 
Site de 
l’Ont. 

AB Site/ 
Site de 
l’Alb. 

BC Site/ 
Site de la  

C.-B. 

All Sites/  
Tous les 

sites 

Chicken Breast/ Poitrine de poulet 11% (14/132) 19% 
(24/126) 

29% 
(38/132) 

19% 
(76/390) 

Frozen Raw Breaded Chicken Products/ 
Produits à  base de poulet panés, crus 
et congelés 

25% (33/131) 23% 
(29/128) 

26% 
(34/132) 

25% 
(96/391) 

Veal/ Veau 0% (0/115) 3% (3/98) 1% (1/131) 1% (4/344) 

Broiler Chicken 
Manure/ Fumier 
de poulets à 
griller 

Sample-level/ Niveau 
de l’échantillon 34% (23/68) 50% 

(60/120) 
54% 

(65/120) 
48% 

(148/308) 

Farm-level/ Niveau 
de la ferme 47% (8/17) 73% 

(22/30) 70% (21/30) 66% (51/77) 

Swine Manure/ 
Fumier de porc 

Sample-level/ Niveau 
de l’échantillon 19% (26/138) 8% (8/102) NT 14% 

(34/240) 

Farm-level/ Niveau 
de la ferme 43% (10/23) 29% (5/17) NT 38% (15/40) 

Turkey Manure/ 
Fumier de dinde 

Sample-level/ Niveau 
de l’échantillon 70% (67/96) NT 44% 

(47/108) 
56% 

(114/204) 
Farm-level/ Niveau 

de la ferme 79% (19/24) NT 59% (16/27) 69% (35/51) 

Feedlot Beef 
Manure/ Fumier 
de bovine en 
parc 
d’engraissement 

Sample-level/ Niveau 
de l’échantillon NT 1% (1/76) NT 1% (1/76) 

Farm-level/ Niveau 
de la ferme NT 9% (1/11) NT 9% (1/11) 

Irrigation Water/ Eau d’irrigation NT 6% (2/32) 16% (11/70) 13% 
(13/102) 

NT – not tested. 
 
  



19  |  PHAC’S FOODNET CANADA REPORT 2017

Significant differences in prevalence since 
2016: 

• There were no significant differences in 
prevalence between 2017 and 2016. 
 

Regional differences: 
• Salmonella prevalence in retail chicken 

breast was significantly higher in the BC 
site compared with the ON site. 

• At the sample-level, Salmonella 
prevalence in broiler chicken manure 

was significantly higher in the AB and 
BC sites compared with the ON site. 

• At the sample-level, Salmonella 
prevalence in swine manure was 
significantly higher in the ON site 
compared with the AB site. 

• At the sample-level, Salmonella 
prevalence in turkey manure was 
significantly higher in the ON site 
compared with the BC site. 

 
Figure 2.3: Distribution of Salmonella spp. serovars among food, animal and environmental samples, 
FoodNet Canada, 2017.  

 

 

SALMONELLA ENTERITIDIS 

In 2017, S. Enteritidis (SE) was the top serovar identified among FoodNet Canada human endemic cases 
(Table 2.3). Although SE was the top serovar across all sentinel sites, differences in the proportion of 
endemic SE were observed by site ranging from 31% in the ON site to 56% and 76% in the AB and BC 
sites, respectively (Figure 2.4).   
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Figure 2.4: Proportion of endemic human Salmonella spp. cases classified as S. Enteritidis and other 
serovars, FoodNet Canada. 

 
 
Among SE cases in 2017, 23% (60/263) were related to international travel.  The majority of these cases 
reported travel to the Americas (Central, South and Caribbean), with Mexico (37%), Cuba (28%) and the 
Dominican Republic (26%) being the destinations most often reported within this region (Figure 2.5).
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Figure 2.5: Region of travel reported to FoodNet Canada in 2017 among Salmonella Enteritidis cases classified as international travel-related 
(source: https://mapchart.net/world.html). 

https://mapchart.net/world.html
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From 2014 to 2017, the annual incidence rate for endemic SE cases for the combined sentinel sites (ON, 
BC and AB) has remained stable between 8.6 and 8.3 cases per 100,000 population, respectively. 
However, regional differences continued to be observed across the sites. Higher annual incidence rates 
of endemic SE were observed in the BC and AB sites, while lower rates were observed in the ON site. 
This same trend was observed for retail chicken breast, with the combined site proportion of samples 
testing positive remaining stable from 2014 to 2017, but with regional differences. In the BC and AB sites, 
a higher proportion of retail chicken breast samples were positive for SE compared with the ON site. A 
similar regional trend was also observed for broiler chicken manure, with a higher proportion of samples 
positive for SE in the BC and AB sites compared with the ON site, where very few samples were found 
positive between 2014 and 2017. Of note, between 2016 and 2017, the proportion of broiler chicken 
manure samples positive for SE significantly increased in the AB site. However, this increase was not 
observed in the SE human incidence rate or in the proportion of retail chicken breast or frozen raw 
breaded chicken product samples positive for SE in the AB site (Figure 2.6).  

Unlike retail chicken breast and broiler chicken manure, from 2014 to 2017, regional differences were not 
observed for retail frozen raw breaded chicken products. The proportion of these products positive for SE 
has remained similar across the sites. This is likely a reflection of product distribution as these products 
have been found to be produced and distributed widely across the country with distribution not typically 
limited to a single province. As in 2016, SE remained the top serovar identified across all three sentinel 
sites for these products in 2017. FoodNet Canada data have been used in discussions with industry and 
the Canadian Food Inspection Agency (CFIA) and have contributed to evidence regarding the potential 
risks of these products and human illness. Continued collection of these data by FoodNet Canada will 
allow for trends to be monitored over time and to evaluate any impact of industry interventions. 

In 2017, SE was also identified in swine manure and irrigation water samples. Although only a small 
proportion of samples were positive for SE (2% for swine manure and 3% for irrigation water), these 
sources represent potential causes of human illness as demonstrated through whole genome sequencing 
(WGS) analysis (Table 2.4 and Table 2.5). Although in 2017 swine manure samples were not found to be 
related to human illnesses through WGS (Table 2.4), several water isolates were found to be genetically 
related to human, food and animal samples collected through FoodNet Canada (Table 2.4). Thus, 
continued monitoring of these and other sources by FoodNet Canada will help inform the role these 
commodities have on the incidence of SE infections in Canada. 
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Figure 2.6: Annual human incidence rate (per 100,000 population) for endemic Salmonella Enteritidis cases and proportion of retail chicken breast 
samples, retail frozen raw breaded chicken product samples and broiler chicken manure samples positive for S. Enteritidis across FoodNet 
Canada’s sentinel sites, 2014-2017. 
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Table 2.3: Top five Salmonella spp. serovars identified in 2017 across the human (endemic), retail, farm and environmental surveillance 
components, by sentinel site, FoodNet Canada. 
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WHOLE GENOME SEQUENCING (WGS) 

 
In May 2017, whole genome sequencing (WGS) was implemented across Canada as the primary 
molecular tool for further differentiating Salmonella strains causing human salmonellosis, including cases 
captured within FoodNet Canada’s sentinel sites. This was followed in June by the implementation of 
WGS for further subtyping of all Salmonella isolates recovered from samples collected through FoodNet 
Canada’s retail, farm and water components. The analysis of Salmonella WGS information from non-
clinical isolates collected by FoodNet Canada is conducted on a weekly basis by PHAC’s National 
Microbiology Laboratory together with human isolates submitted by provincial laboratories across Canada 
to assist in surveillance and outbreak detection activities. This integration of data has presented new 
opportunities in understanding the movement of Salmonella from farm to fork.  

In 2017 there were a total of 176, 301and 13 Salmonella isolates recovered from retail, animal manure 
(including egg layers data) and water samples, respectively, collected across all three sentinel sites 
(Table 2.4 and Table 2.5). Of these, 260 Salmonella isolates were sequenced and analyzed against 
human strains to determine their relatedness and inform the assessment of human clusters. A “cluster” 
consists of two or more isolates, whether human or non-human, found to be within 0 and 10 alleles of 
each other. Anything beyond 10 alleles is not considered a “cluster” and not further assessed for 
relatedness. Salmonella isolated from chicken manure, chicken products and turkey manure samples 
were found to be related to a total of 37 human clusters (Table 2.5), while no matches were observed with 
Salmonella recovered from swine and cattle manure samples (Table 2.4). Fourteen of the 37 
multijurisdictional (cases from two or more provinces) Salmonella clusters contained isolates recovered 
from frozen raw breaded chicken products and human cases only, while five clusters included Salmonella 
isolates recovered from frozen raw breaded chicken products, skinless chicken breast, water and farm 
(chicken and turkey) manure samples (Table 2.4). The inclusion of retail products in human clusters 
informed hypothesis generating processes, allowing the investigations to be more focused on specific 
products and assisting in providing the information required for product recalls to be conducted. 

As observed in Table 2.5, S. Enteritidis is the most common serovar isolated from chicken retail and 
manure samples, representing 43% of all salmonellae recovered from these sources. As such, it is not 
surprising that the majority of the SE isolates (91% of isolates) are found to be related to human SE 
clusters (Table 2.4) while other serovars recovered from these products are less likely (30% of isolates) to 
be identified within human clusters. Similarly, SE isolates recovered from the non-clinical samples of the 
FoodNet Canada surveillance system were identified to be part of 33 multijurisdictional clusters in 2017 
compared to 20 clusters for isolates identified as other Salmonella serovars (Table 2.4). While no SE was 
recovered from manure samples collected from turkey farms, other serovars such as S. Muenchen, 
Hadar, Heidelberg and Reading were identified and found to be part of multijurisdictional clusters. 
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Table 2.4 Breakdown of the number of Salmonella multijurisdictional clusters in which a food or animal 
sample collected through the FoodNet Canada surveillance system was identified to be related to human 
cases, 2017. 

*Multijurisdictional cluster: a cluster consisting of cases from two or more provinces and/or territories. 
 
 
  

Salmonella 
serovar/ 

Number 
of 

isolates 
recovered 

Number of 
isolates 

sequenced 

Number of isolates 
found to be related to a 
human isolate as part of 

a multijurisdictional* 
Salmonella cluster 

Number of Salmonella 
multijurisdictional* clusters 

non-clinical Salmonella 
isolates were found to be 

related to in 2017 
Skinless Chicken Breast Products 

Enteritidis 36 34 34 12 
Other 
serovars 39 36 14 7 

Frozen Raw Breaded Chicken Products 
Enteritidis 41 37 27 17 
Other 
serovars 53 47 11 6 

Ground Veal Meat Products 
Enteritidis 0 0 0 0 
Other 
serovars 4 3 0 0 

Swine Manure Samples 
Enteritidis 5 4 0 0 
Other 
serovars 29 19 0 0 

Broiler Chicken Manure Samples 
Enteritidis 60 56 55 4 
Other 
serovars 88 46 15 2 

Layer Chicken Manure Samples 
Enteritidis 0 0 0 0 
Other 
serovars 5 4 0 0 

Turkey Manure Samples 
Enteritidis 0 0 0 0 
Other 
serovars 114 72 23 5 
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Table 2.5: Total number of Salmonella spp. isolates collected through FoodNet Canada’s retail, farm and 
environmental components that were recovered, sequenced and identified to be part of a 
multijurisdictional cluster in Canada, 2017. 

37 Salmonella multijurisdictional clusters 

Number of 
Salmonella 
WGS clusters 
containing only 
the following 
samples 

Frozen raw 
breaded 
chicken 

 
 

14 clusters 

Skinless chicken 
breast 

 
 
 

8 clusters 

Water 
samples 

 
 
 

0 clusters 

Chicken manure 
samples 

 
 
 

0 clusters 

Turkey manure 
samples 

 
 
 

3 clusters 
Number of 
Salmonella 
WGS clusters 
containing a 
combination of 
the following 
samples 

Frozen raw 
breaded 

chicken & 
skinless 
chicken 
breast 

 
1 cluster 

Skinless chicken 
breast & chicken 

manure 
 
 
 
 

4 clusters 

Frozen raw 
breaded 

chicken & 
turkey 

manure 
 
 

1 cluster 

Chicken and 
turkey manure 

 
 
 
 
 

1 cluster 

Frozen raw 
breaded 

chicken, skinless 
chicken breast, 

water and 
chicken manure 

 
5 clusters 

 

PUBLIC HEALTH IMPACT 

Surveillance data collected by FoodNet Canada in 2017 
continues to show regional differences in Salmonella 
prevalence across the surveillance components. Among 
human endemic cases, higher incidence rates of SE 
infections were observed in the BC and AB sites, while 
the lowest incidence rate was reported in the ON site. 
Overlap between the common serovars identified in 
humans and across the food sector occurred within all 
these regions. In 2017, a large increase in the 
proportion of chicken manure samples positive for SE 
was observed in the Alberta site, where the proportion 
significantly increased from 8% in 2016 to 29%, while 
the human incidence and proportion of SE among 
chicken breast samples remained relatively the same. 

Although not all of the Salmonella serovars have the 
same ability to cause human illness, it is important to 
conduct ongoing surveillance across the food chain to 
better understand trends over time and identify any 
emerging public health issues. Salmonella Kentucky 
continues to be among the top 3 serovars recovered 
from chicken retail and manure samples collected in 
2017, while causing little to no human illness (Table 
2.3). Similarly it was identified that ground veal products pose little risk of salmonellosis to Canadians, as 
only four Salmonella Dublin isolates were recovered from the 344 samples collected across all three 
sentinel sites. 

Regional differences are present in the 
prevalence of Salmonella across all 
surveillance components: 

 Recovery of S. Enteritidis in chicken 
manure samples in the Alberta site 
increased significantly from 8% in 2016 
to 29% in 2017. 

 
Implementation of whole genome 
sequencing has highlighted the burden of 
illness associated with chicken products 
across Canada: 

• Over 73% of SE isolates recovered 
from chicken products were found to 
be genetically related to human cases 
of SE nationally, compared to <40% of 
other serovars. 
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The ability of FoodNet Canada to contribute to the better understanding of Salmonella transmission from 
farm to fork increased in 2017 with the implementation of WGS. The timely analysis of national human 
strains together with food, animal and environmental isolates obtained through FoodNet Canada allowed 
public health professionals to better assess possible sources of exposure for cases found to be closely 
related genetically and part of clusters. While there are a variety of Salmonella serovars isolated from 
poultry products, it is important to note that the majority of the clusters that contained a non-clinical isolate 
were for SE strains. Fifty-five out of the 56 SE isolates that were recovered and sequenced from broiler 
chicken farms were found to be related to a human isolate as part of a multijurisdictional Salmonella 
cluster, highlighting the importance of understanding transmission routes through the food chain for 
implementing future interventions. Similarly, all of the sequenced SE isolates from frozen raw breaded 
chicken products were found to be related to human cases identified as part of multijurisdictional clusters. 
During 2017 there were two clusters containing FoodNet Canada samples of frozen raw breaded chicken 
products which led to national recalls3,4. The integration of WGS data has allowed public health to better 
understand the burden posed by chicken products to the health of Canadians. This has also provided 
evidence to address this issue with regulators and industry to work collaboratively towards reducing this 
burden over time. 
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SHIGATOXIGENIC ESCHERICHIA COLI (STEC) 

HUMAN SURVEILLANCE SUMMARY 

Table 3.1: Annual incidence rates (per 100,000 population) of STEC by case classification and FoodNet 
Canada sentinel site, 2017 (with 2016 shown for reference). 

  
ON Site/ 

Site de l’Ont. 
AB Site/ 

Site de l’Alb. 
BC Site/ 
Site de la  

C.-B. 
All Sites/  

Tous les sites 

2016 2017 2016 2017 2016 2017 2016 2017 
Endemic/ 
Endémique 0.62 0.00 2.72 2.59 1.25 2.68 1.86 1.99 

Travel/ Voyage à 
l’étranger 0.00 0.21 0.68 0.38 0.00 0.00 0.35 0.25 

Outbreak/ 
Éclosion 0.00 0.21 1.26 1.25 0.00 0.41 0.65 0.79 

Non-Endemic/ 
Non endémique 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lost to Follow-Up/ 
Perdus lors 
du suivi 

0.00 0.00 0.29 0.19 0.00 0.00 0.15 0.10 

Total 0.62 0.41 4.96 4.41 1.25 3.09 3.01 3.13 
 

Figure 3.1: Relative proportion of STEC by case 
classification. 

 
 
Isolates with serotype information: 60/63 
(95%) 
 
STEC serotypes: 
 

• O157:H7 (63%) 
• O121:H19 (13%) 
• O26:H11 (7%) 
• O157:NM (5%) 
• O103:H25 (2%) 
• O186:H2 (2%) 

Significant changes in endemic, travel, and 
total incidence rates: 

• There were no significant changes from 
2016 to 2017. 
 

Clinical profile (endemic cases only): 
• Most commonly reported symptoms:  

o Diarrhea:   100% 
o Abdominal pain:  80% 
o Bloody diarrhea:  73% 
o Fatigue:  65% 
o Weakness: 60% 

 
• Indicators of severity: 

o Emergency room visits: 75% 
o Hospitalizations:  33% 
o Antimicrobial prescriptions: 13%

63% 

3% 

25% 

8% 

Endemic/
Endémique (n=40)

Lost to Follow-Up/
Perdus lors du suivi
(n=2)
Outbreak/
Éclosion (n=16)

Travel/
Voyages (n=5)

• O26:NM (2%) 
• O52:H45 (2%) 
• O undetermined:H16 (2%) 
• O117:H undetermined (2%) 
• O121:H undetermined (2%) 
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Figure 3.2: Age and gender specific annual incidence rates (per 100,000 population) for endemic STEC 
cases within FoodNet Canada sentinel sites, 2017.  

 
 

FOOD, ANIMAL AND ENVIRONMENTAL SURVEILLANCE SUMMARY 

 Table 3.2: Prevalence of STEC in 2017 by commodity and FoodNet Canada sentinel site.

Sample Type ON Site/ 
Site de l’Ont. 

AB Site/ 
Site de l’Alb. 

BC Site/ 
Site de la  

C.-B. 

All Sites/  
Tous les 

sites 

Ground Beef/ Boeuf haché 
  3.8% (5/132) 3.3% (4/121) 0.8% (1/129) 2.6% (10/382) 

Veal/ Veau 
  7.0% (8/115) 5.5% (5/91) 5.5% (7/128) 6.0% (20/334) 

Feedlot Beef 
Manure/ Fumier 
de bovin en parc 
d’engraissement 

Sample-level/ 
Niveau de 
l’échantillon 

NT 17.1% 
(13/76) NT - 

Farm-level/ 
Niveau de la 
ferme 

NT 54.6% (6/11) NT - 

Irrigation Water/ Eau d’irrigation 
  NT 50.0% 

(16/32) 
26.2% 
(22/84) 

32.8% 
(38/116) 

NT-  not tested. 
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Retail Ground Beef:  
• No samples tested positive for serotype 

O157:H7 or any of the seven priority types 
(O157, O26, O45, O103, O111, O121, 
O145) in 2017. 

• Four samples tested positive for STEC in AB 
in 2017 compared to zero samples in 2016. 

 
Retail Veal: 
• One sample tested positive for serotype 

O157:H7 and one sample tested positive 
for 0111:NM. The remaining 18 STEC 
isolates had serotypes not identified as any 
of the seven priority types. 

 
 
 

Feedlot Beef Manure: 
• One sample tested positive for STEC 

O157:H7 and an additional sample tested 
positive for STEC serotype O157:NM. 

• One additional sample was positive for 
STEC serotype O145:NM. The remaining 
STEC positive isolates had serotypes that 
were not part of the seven priority types. 

 
Irrigation Water: 
• Seven STEC positive samples had 

serotypes identified as priority types, 
including O26, O45, O103, O121, and O145. 
The remaining positive isolates had 
serotypes that were not identified as a 
priority type. 
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PUBLIC HEALTH IMPACT 

Shigatoxigenic Escherichia coli (O157:H7 and non-O157:H7 serotypes) infections continue to be primarily 
domestically acquired, as demonstrated by the low number of travel-related cases (8%) in 2017. The 
majority of clinical cases were E. coli O157, however, less E. coli O157 was reported among clinical 
cases in 2017 (68%) compared to 2016 (77%), and more E. coli non-O157 (32%) was reported in 2017 
compared to previous surveillance years (20% in 2016). Similar trends have been observed in NESP with 
reported annual rates of E. coli O157 decreasing in 2017 (0.95 per 100,000 population) compared to 
2016 (1.14 per 100,000 population)5. Although there are over 200 different non-O157 serotypes that have 
been associated with human illness6, six of these have been prioritized as they are most frequently 
implicated with STEC illness worldwide: serogroups O26, O45, O103, O111, O121 and O145 (2010 
VTEC WG report)7. In NESP, among non-O157 isolates, 44% of these were represented by 5 serotypes 
including E. coli O121, E. coli O26, E. coli O103, E. coli O111, and E. coli O145 in 20175. For FoodNet 
Canada, serotypes O26, O103 and O121 were identified among both human cases and irrigation water, 
while O145 was identified in both feedlot beef manure samples and irrigation water, representing potential 
environmental exposure sources. For the other non-O157 STEC serotypes, there was overlap between 
irrigation water and feedlot beef manure samples in the AB site, with O168:H8 and O132:NM identified in 
both sources which could suggest possible contamination from farm runoff sources. There was also 
overlap with subtype O157 among human isolates and feedlot beef manure and retail veal samples. 

For the 2017 sampling year, veal was selected as the targeted meat product due to knowledge gaps 
regarding pathogen levels in Canadian veal and the increased availability of veal in grocery stores. 
Results from the testing identified veal as a potential source of STEC in Canada, showing a higher 
prevalence (6%) compared to ground beef (3%). The majority of positive veal samples were non-O157; 
however, only one sample was positive for serotype O111 which is considered a priority serotype. One 
veal sample tested positive for E. coli O157:H7 which prompted a recall by CFIA of ground lean veal from 
supermarket locations in Ontario8. In addition to comparing carriage of STEC between veal and ground 
beef, the information collected will allow for the assessment of antimicrobial resistant organisms present 
in veal for which we currently have little information in Canada.  

The lack of overlap in non-O157 STEC serotypes between food samples and clinical isolates could be 
due to under-detection of these pathogens as few clinical laboratories routinely test for non-O157 STEC. 
However, these products should still be considered as potential sources of illness in Canada and further 
subtyping of non-O157 STEC clinical isolates should be undertaken, whether they are identified through 
direct culture or culture independent diagnostic testing. Non-shigatoxin producing E. coli O157 was 
identified in feedlot and retail beef samples which is not uncommon but are known to be capable of 
becoming STEC O1579. In addition, a recent multi-provincial outbreak in Canada associated with E. coli 
O121 was linked to various flour and flour products in 201710.  
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LISTERIA MONOCYTOGENES
Table 4.1: Annual incidence rates (per 100,000 population) of Listeria monocytogenes by case 
classification and FoodNet Canada sentinel site, 2017 (with 2016 shown for reference). 

 

 
ON Site/ 

Site de l’Ont. 
AB Site/ 

Site de l’Alb. 
BC Site/ 
Site de la  

C.-B. 
All Sites/  

Tous les sites 

2016 2017 2016 2017 2016 2017 2016 2017 
Endemic/ Endémique 0.00 0.00 0.19 0.00 0.21 0.00 0.15 0.00 
Travel/ Voyage à l’étranger 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Outbreak/ Éclosion 0.42 0.00 0.00 0.00 0.00 0.00 0.10 0.00 
Non-Endemic/ Non endémique 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Lost to Follow-Up/ Perdus lors 
du suivi 0.00 0.21 0.00 0.10 0.00 0.00 0.00 0.10 

Total 0.42 0.21 0.19 0.10 0.21 0.00 0.25 0.10 

 
Significant changes in endemic, travel, and total incidence rates: 

• There were no significant changes from 2016 to 2017. 
 
Table 4.2: Prevalence of Listeria monocytogenes in 2017 by sample type and FoodNet Canada sentinel 
site.

Sample Type 
ON Site/ 

Site de l’Ont. 
AB Site/ 

Site de l’Alb. 
BC Site/ 
Site de la  

C.-B. 
All Sites/  

Tous les sites 

Chicken Breast/ Poitrine 
de poulet 12% (16/132) 19% (24/126) 27% (35/132) 19% (75/390) 

Frozen Raw Breaded 
Chicken Products / 
Produits à  base de 
poulet panés, crus et 
congelés 

25% (33/131) 27% (34/128) ↑ 27% (36/132) ↑ 26% (103/391) ↑ 

Ground Beef/ Boeuf 
haché 24% (32/132) 17% (22/127) 28% (37/132) 23% (91/391) 

Veala/ Veau 8% (9/115) 6% (6/98) 3% (4/131) 6% (19/344) 
Frozen Berries/ Baies 
congelées 0% (0/199) 0% (0/201) 0% (0/205) 0% (0/605) 
↑ Indicates a significant increase in prevalence since 2016. 
aTypes of veal sampled in 2017 were chops, cutlet, ground, liver, other cuts, scallopini, steak, and stew chunks. 
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Significant differences in prevalence since 
2016:  
• Frozen Raw Breaded Chicken Products:  

o L. monocytogenes prevalence was 
significantly higher in frozen raw 
breaded chicken products sampled in 
all sites combined in 2017 (26%) 
compared to 2016 (14%).  

o L. monocytogenes prevalence was 
significantly higher in the BC site in 
2017 (27%) compared to 2016 (13%). 

o L. monocytogenes prevalence was 
significantly higher in the AB site in 
2017 (27%) compared to 2016 (14%). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Notable findings: 
• No frozen berries sampled tested 

positive for L. monocytogenes in 2017. 
Presence of L. monocytogenes was 
tested previously on fresh cut fruit and 
fresh berries in 2014 and 2015, with a 
prevalence of 0.2% and 0%, 
respectively. 

 
Regional differences: 

• The BC site had a significantly higher 
prevalence of L. monocytogenes (27%) 
in chicken breast samples compared to 
the ON site (12%
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PUBLIC HEALTH IMPACT 

In 2017, retail sampling for Listeria monocytogenes consisted of raw meat products (chicken breast, 
ground beef, veal, and frozen raw breaded chicken products (FRBCP)) as well as frozen berries. While 
the proportion of FRBCP testing positive for L. monocytogenes remained stable from 2014 to 2016, a 
significant increase was observed between 2016 and 2017 (Figure 4.1). Both the BC and AB sentinel 
sites observed statistically significant increases in the proportion of FRBCP testing positive, while the 
increase in the proportion of positive samples in the ON site was not found to be statistically significant. 
Looking at trends in chicken breast samples tested for L. monocytogenes over time, a significant increase 
was found in the proportion of chicken breast samples testing positive for this commodity between 2015 
and 2016, but this trend did not continue in 2017 (Figure 4.2).  

 
Figure 4.1. Proportion of frozen raw breaded chicken product (FRBCP) samples positive for Listeria 
monocytogenes in each FoodNet Canada sentinel site and across all sentinel sites from 2014 to 2017. 

 
 
Figure 4.2. Proportion of retail chicken breast samples positive for Listeria monocytogenes in each 
FoodNet Canada sentinel site and across all sites from 2014 to 2017. 
 

  
  

0%

10%

20%

30%

40%

50%

2014 2015 2016 2017

Pe
rc

en
t o

f S
am

pl
es

 P
os

iti
ve

/ 
Po

ur
ce

nt
ag

e 
d'

éc
ha

nt
ill

on
s 

po
si

tif
s 

Sampling Year/ 
Année d'échantillonnage 

Ontario

British Columbia
Colombie-
Britannique
Alberta

All Sites/
Tous les sites

0%

10%

20%

30%

40%

50%

2014 2015 2016 2017

Pe
rc

en
t o

f S
am

pl
es

 
Po

si
tiv

e/
 

Po
ur

ce
nt

ag
e 

d'
éc

ha
nt

ill
on

s 
po

si
tif

s 

Sampling Year/ 
Année d'échantillonnage 

Ontario

British Columbia
Colombie-Britannique
Alberta

All Sites/
Tous les sites



36  |  PHAC’S FOODNET CANADA REPORT 2017

 

The proportion of ground beef samples positive for L. monocytogenes continues to be high, with 23% of 
samples testing positive across all sites in 2017, compared with 22% in 2016. Looking at previous years 
of testing, 29% of ground beef samples tested positive for L. monocytogenes in 2015, a significant 
increase from 12% in 2014 (Figure 4.3). As members of the general public may not be aware that ground 
beef is a high risk product for Listeria monocytogenes contamination, this represents an opportunity for 
targeted consumer education efforts, particularly towards high risk populations such as pregnant women 
and their unborn children, the elderly, and those who are immunocompromised11.  

Figure 4.3. Proportion of ground beef samples positive for Listeria monocytogenes in each FoodNet 
Canada sentinel site and across all sentinel sites from 2014 to 2017. 
 

 
 

All retail products sampled in 2017 were collected from either independent stores, such as butcher shops, 
or chain grocery stores. The proportion of both ground beef and veal samples testing positive for L. 
monocytogenes was found to be significantly higher among samples collected from independent stores 
compared to chain grocery stores. No significant differences were found among chicken breast samples 
collected at independent stores compared with chain grocery stores in 2017 (Figure 4.4). Furthermore, no 
significant differences were found when comparing 2017 to 2016 results by commodity and store type 
(e.g. chicken breast samples collected from independent stores in 2017 compared with 2016). Among 
veal samples collected from both store types, samples that were from an establishment with an unknown 
inspection jurisdiction were significantly more likely to test positive for L. monocytogenes compared with 
samples from establishments known to be federally inspected. 

 
Figure 4.4. Comparison of Listeria monocytogenes prevalence in samples collected at independent 
stores and chain grocery stores, FoodNet Canada 2017.  

0%

10%

20%

30%

40%

50%

2014 2015 2016 2017

Pe
rc

en
t o

f S
am

pl
es

 P
os

iti
ve

/ 
Po

ur
ce

nt
ag

e 
d'

éc
ha

nt
ill

on
s 

po
si

tif
s 

Sampling Year/ 
Année d'échantillonnage 

Ontario

British Columbia/
Colombie-
Britannique
Alberta

All Sites/
Tous les sites



37  |  PHAC’S FOODNET CANADA REPORT 2017

 

YERSINIA 
Table 5.1: Annual incidence rates (per 100,000 population) of yersiniosis by case classification and 
FoodNet Canada sentinel site, 2017 (with 2016 shown for reference). 

 
ON Site/ 

Site de l’Ont. 
AB Site/ 

Site de l’Alb. 
BC Site/ 
Site de la  

C.-B. 
All Sites/  

Tous les sites 

2016 2017 2016 2017 2016 2017 2016 2017 
Endemic/ Endémique 0.62 0.41 1.95 1.25 9.34 14.21↑ 3.41 4.17 
Travel/ Voyage à l’étranger 0.00 0.41 0.68 0.48 1.66 2.26 0.75 0.89 
Outbreak/ Éclosion 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Non-Endemic/ Non endémique 0.00 0.00 0.00 0.00 0.21 0.00 0.05 0.00 
Lost to Follow-Up/ Perdus lors 
du suivi 0.42 0.21 0.39 0.10 2.70 2.06 0.95 0.60 

Total 1.04 1.03 3.02 1.82 13.91 18.53 5.17 5.66 
↑ Indicates a significant increase in prevalence since 2016. 
aAB site does not include or follow-up Yersinia Intermedia cases 

 

Figure 5.1: Relative proportion of yersiniosis by 
case classification. 

 
Isolates with species information: 114/114 
(100%) 

Top Yersinia subtypes: 
• Enterocolitica:  (92%) 
• Frederiksenii:  (3%) 
• Pseudotuberculosis: (3%) 
• Intermedia:  (2%) 
• Kristensenii  (1%) 

 
 
 
 
 
 
 

Significant changes in endemic, travel, and 
total incidence rates: 

• There was a significant increase in the 
BC site endemic incidence rate between 
2016 and 2017. 
 

Clinical profile (endemic cases only): 
• Most commonly reported symptoms:  

o Diarrhea:  79% 
o Abdominal pain:  68% 
o Fatigue:  43% 
o Anorexia:  38% 
o Weakness:  36% 

• Indicators of severity: 
o Bloody diarrhea:  17% 
o Emergency room visits:  14% 
o Hospitalizations:    4% 
o Antimicrobial prescriptions: 26% 

 
 
 
 
 

74% 

10% 

16% 

Endemic/
Endémique(n=84)

Lost to Follow-Up/
Perdus lors du
suivi (n=12)

Travel/
Voyages (n=18)
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Figure 5.2: Age and gender specific annual incidence rates (per 100,000 population) for endemic 
Yersinia cases within FoodNet Canada sentinel sites, 2017. 

 

 
 

PUBLIC HEALTH IMPACT 

The BC site incidence rate for endemic cases of yersiniosis has significantly increased since 2016 due to 
laboratory methodology changes related to the use of cold enrichment testing introduced, together with 
the testing of all stool samples for Yersinia as of June 201612. Yersiniosis is not a nationally-notifiable 
disease, making a national incidence rate unavailable for comparison. However, based on FoodNet 
Canada’s results, yersiniosis appears to be predominantly a domestically-acquired infection, as 
demonstrated by the low proportion of travel-related cases (16%).  

The contribution of food and animals to the incidence of human yersiniosis is unclear. Testing retail pork 
for Yersinia was discontinued in 2016 due to low prevalence of human-pathogenic strains recovered from 
pork. Similarly, in 2012, testing for Yersinia ceased across all commodities in the FoodNet Canada farm 
component as a result of the low prevalence detection. To determine likely sources of exposures it is 
important to continue collecting enhanced case level information on Yersinia cases, such as food and 
water exposures, to help determine and monitor which sources may be contributing to human infections 
in Canada.  
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SHIGELLA 
Table 6.1: Annual incidence rates (per 100,000 population) of shigellosis by case classification and 
FoodNet Canada sentinel site, 2017 (with 2016 shown for reference). 

  
ON Site/ 

Site de l’Ont. 
AB Site/ 

Site de l’Alb. 
BC Site/ 
Site de la  

C.-B. 
All Sites/  

Tous les sites 

2016 2017 2016 2017 2016 2017 2016 2017 
Endemic/ Endémique 0.83 0.21 0.88 0.77 0.62 1.85 0.80 0.89 
Travel/ Voyage à 
l’étranger 0.62 1.03 0.78 0.38 1.25 1.85 0.85 0.89 

Outbreak/ Éclosion 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Non-Endemic/ Non 
endémique 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lost to Follow-Up/ 
Perdus lors 
du suivi 

0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.05 

Total 1.45 1.24 1.65 1.25 1.87 3.71 1.66 1.84 
 
Figure 6.1: Relative proportion of shigellosis by 
case classification. 

 
 

Isolates with Shigella spp. information: 36/37 
(97%) 

• sonnei (58%) 
• flexneri (31%) 
• boydii (6%) 
• dysenteriae (6%) 

 

Significant changes in endemic, travel, and 
total incidence rates: 

• There were no significant changes from 
2016 to 2017. 

 
Clinical profile: 

• Most commonly reported symptoms:  
o Diarrhea:   100% 
o Fever:  89% 
o Abdominal pain:  83% 
o Fatigue:  67% 

 
• Indicators of severity: 

o Bloody diarrhea:  56% 
o Emergency room visits:  61% 
o Hospitalizations:  22% 
o Antimicrobial prescriptions: 78% 

 
2017 travel cases: 18/37 (49%) 

• Cases by region travelled to: 
o Asia:  44% 
o Americas (Central, South  

and Caribbean):  39% 
o USA:  11% 
o Africa:    6% 

 
 

Figure 6.2: Age and gender specific annual incidence rates (per 100,000 population) for 
endemic Shigella spp. cases within FoodNet Canada sentinel sites, 2017. 
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PUBLIC HEALTH IMPACT 

Travel continues to be an important factor for Shigella exposure among human cases in 2017, with Asia 
and the Americas (Central, South, Caribbean) being the most frequently reported travel destinations. 
However, endemic cases in 2017 made up 49% of all cases, demonstrating an even split between 
endemic and travel-related cases, similar to what was seen in 2016. Due to low pathogen isolation among 
retail produce samples tested for Shigella in the past, FoodNet Canada no longer conducts routine testing 
for Shigella in retail samples. However, the collection of risk factor information for endemic cases, 
including exposure to daycares and contaminated food and water is important to continue investigating 
the sources of human illness in Canada. 
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PARASITES AND VIRUSES 

GIARDIA 

Table 7.1: Annual incidence rates (per 100,000 population) of giardiasis by case classification and 
FoodNet Canada sentinel site, 2017 (with 2016 shown for reference). 

 
ON Site/ 

Site de l’Ont. 
AB Site/ 

Site de l’Alb. 
BC Site/ 
Site de la  

C.-B. 

All Sites/  
Tous les sites 

2016 2017 2016 2017 2016 2017 2016 2017 
Endemic/ Endémique 3.74 2.06 6.42 4.03 ↓ 4.15 3.91 5.22 3.53 ↓ 
Travel/ Voyage à l’étranger 1.45 1.86 3.11 3.64 3.32 3.91 2.76 3.28 
Outbreak/ Éclosion 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Non-Endemic/ Non endémique 0.00 0.62 2.24 1.92 1.25 0.62 1.46 1.29 
Lost to Follow-Up/ Perdus lors 
du suivi 

2.91 2.06 1.46 0.86 1.87 0.82 1.91 1.14 

Total 8.10 6.61 13.23 10.45 10.59 9.26 11.35 9.24 ↓ 

↓  indicates a significant decrease in incidence since 2016 
 

Figure 7.1: Relative proportion of giardiasis by 
case classification. 

 
Significant changes in endemic, travel, and 
total incidence rates: 

• There was a significant decrease in the 
AB site endemic rate from 2016 to 2017. 

• There were significant decreases in the 
all sites endemic and total incidence 
rates from 2016 to 2017. 

 
 

Clinical profile (endemic cases only): 
• Most commonly reported symptoms:  

o Diarrhea:  82% 
o Fatigue:  59% 
o Abdominal pain:  58% 
o Nausea:  52% 
o Weakness:  51% 

• Indicators of severity: 
o Bloody diarrhea:   0% 
o Emergency room visits: 14% 
o Hospitalizations:   0% 
o Antimicrobial  

prescriptions:  59% 
 
2017 travel cases: 66/186 (35%) 

• Cases by region travelled to: 
o Asia:  52% 
o Americas (Central, South 

 and Caribbean):   29% 
o Europe:   8% 
o USA:    6% 
o Africa:   3% 
o Multiple/Other:   3%

38% 

35% 

15% 

12% 
Endemic/
Endémique (n=71)

Travel/
Voyages (n=66)
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Non endémique (n=27)

Lost to Follow-up/
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Figure 7.2: Age and gender specific annual incidence rates (per 100,000 population) for endemic 
giardiasis cases within FoodNet Canada sentinel sites, 2017. 

 

 

 
CRYPTOSPORIDIUM  

Table 8.1: Annual incidence rates (per 100,000 population) of cryptosporidiosis by case classification and 
FoodNet Canada sentinel site, 2017 (with 2016 shown for reference). 
 

 
ON Site/ 

Site de l’Ont. 
AB Site/ 

Site de l’Alb. 
BC Site/ 
Site de la  

C.-B. 

All Sites/  
Tous les sites 

2016 2017 2016 2017 2016 2017 2016 2017 
Endemic/ Endémique 1.25 1.65 3.79 2.11 ↓ 1.45 1.44 2.61 1.84 
Travel/ Voyage à l’étranger 0.00 0.00 1.07 1.25 0.21 0.21 0.60 0.70 
Outbreak/ Éclosion 0.00 0.00 0.49 0.00 0.00 0.00 0.25 0.00 
Non-Endemic/ Non endémique 0.00 0.00 0.10 0.00 0.00 0.00 0.05 0.00 
Lost to Follow-Up/ Perdus lors 
du suivi 

0.21 0.41 0.49 0.19 0.00 0.21 0.30 0.25 

Total 1.45 2.06 5.93 3.55 ↓ 1.66 1.85 3.82 2.78 

↓  indicates a significant decrease in incidence since 2016 
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Figure 8.1: Relative proportion of 
cryptosporidiosis by case classification. 

 
Significant changes in endemic, travel, and 
total incidence rates: 

• There were significant decreases in the 
AB site endemic and total incidence 
rates from 2016 to 2017. 

 

 

Clinical profile (endemic cases only): 
• Most commonly reported symptoms:  

o Diarrhea:   97% 
o Abdominal pain:   65% 
o Nausea:   65% 
o Anorexia:   59% 

 
• Indicators of severity: 

o Bloody diarrhea:     8% 
o Emergency room visits: 62% 
o Hospitalizations:   11% 
o Antimicrobial  

prescriptions:   19% 
 
2017 travel cases: 14/56 (25%) 

• Cases by region travelled to: 
o Americas (Central, South  

and Caribbean):   64% 
o Asia:   21% 
o Africa:   14% 

 
 
 

Figure 8.2: Age and gender specific annual incidence rates (per 100,000 population) for endemic 
cryptosporidiosis cases within FoodNet Canada sentinel sites, 2017. 
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CYCLOSPORA 

Table 9.1: Annual incidence rates (per 100,000 population) of cyclosporiasis by case classification and 
FoodNet Canada sentinel site, 2017 (with 2016 shown for reference). 

 
ON Site/ 

Site de l’Ont. 
AB Site/ 

Site de l’Alb. 

BC Site/ 
Site de la  

C.-B. 

All Sites/  
Tous les sites 

2016 2017 2016 2017 2016 2017 2016 2017 
Endemic/ Endémique 0.21 0.83 0.00 0.00 0.21 0.00 0.10 0.20 
Travel/ Voyage à l’étranger 0.62 0.00 0.29 0.10 1.45 1.44 0.65 0.40 
Outbreak/ Éclosion 0.42 0.00 0.00 0.00 0.00 0.00 0.10 0.00 
Non-Endemic/ Non endémique 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Lost to Follow-Up/ Perdus lors 
du suivi 0.21 0.00 0.00 0.00 0.00 0.21 0.05 0.05 

Total 1.45 0.83 0.29 0.10 1.66 1.65 0.90 0.65 

 
 
Figure 9.1: Relative proportion of cyclosporiasis 
by case classification. 

 
 
 

 
Significant changes in endemic, travel, and 
total incidence rates: 

• There were no significant changes from 
2016 to 2017. 

 
2017 travel cases: 8/13 (62%) 

• Cases by region travelled to: 
o Americas (Central, South  

and Caribbean):    63% 
o Asia:   25% 
o Other:   13% 

• Cases by country in the Americas 
region: 
o Mexico:    80% 
o Guatemala:    20% 

 
 

 
 

RETAIL SAMPLING SUMMARY 

VIRUSES 

Among the retail frozen berries sampled for viruses in 2017 by FoodNet Canada, norovirus was detected 
on one (1/603) sample. The sample was collected in the summer and the labelled country of origin was 
Peru. None of the retail frozen berries sampled were positive for Hepatitis A, rotavirus or Hepatitis E. Data 
on human viral cases is not currently collected by FoodNet Canada. 

  

31% 

61% 

8% 
Endemic /
Endémique(n=4)

Travel/
Voyages (n=8)

Lost to Follow-Up/
Perdus lors du
suivi (n=1)
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PUBLIC HEALTH IMPACT 
As in the previous year, travel-acquired infections constituted the majority of Cyclospora cases in 2017. 
Among these travel cases, 63% reported travel to the Americas (Central, South and Caribbean) region. 
Mexico was the most common destination reported (80%) among these cases. All cases travelled to 
Mexico between May and July, with 75% of these cases reporting travel to Mexico’s east coast. These 
observations are consistent with the patterns noted in 2016 during this time period. The same 
observations have been made by Public Health England and have led to the issuance of guidance to 
travelers regarding Cyclospora13,14. Since an elevated risk of Cyclospora infection has been demonstrated 
in Canadian travelers returning from endemic countries, education on this topic is important to help keep 
Canadians safe while travelling to Cyclospora-endemic regions. 
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APPENDIX A— NON-HUMAN SAMPLE TYPES 
TESTED IN 2017 

Site Retail Farm Water 

BC 
Ground beef, skinless 
chicken breast, frozen raw 
breaded chicken products, 
veal, frozen berries 

Broiler chickens & turkeys Five sampling locations in the 
Sumas & Matsqui irrigation canals 

AB 
Ground beef, skinless 
chicken breast, frozen raw 
breaded chicken products, 
veal, frozen berries 

Broiler chickens, swine, & 
feedlot beef 

Eight sampling locations in the 
Western Irrigation District 

ON 
Ground beef, skinless 
chicken breast, frozen raw 
breaded chicken products, 
veal, frozen berries 

Broiler chickens, swine, & 
turkeys 
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APPENDIX B – ABBREVIATIONS AND REFERENCES 

ABBREVIATIONS 

AB  Alberta 

BC  British Columbia 

CFIA  Canadian Food Inspection Agency 

CIPARS Canadian Integrated Program for Antimicrobial Resistance Surveillance 

ER  Emergency Room 

FRBCP  Frozen Raw Breaded Chicken Products 

NESP  National Enteric Surveillance Program 

NML  National Microbiology Laboratory 

NT  Not Tested 

OMD  Outbreak Management Division 

ON  Ontario 

PHAC  Public Health Agency of Canada 

SE  Salmonella Enteritidis 

STEC  Shigatoxigenic Escherichia coli 

WGS  Whole Genome Sequencing 

USA  United States of America 
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