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Executive Summary 2007 West Nile Virus (WNV) Report  
 

Every spring and summer health care providers, medical facilities, and municipal 
authorities, in the Saskatoon health region (SHR) need to be aware of a variety of vector-
borne diseases; one of which is WNV. This emerging zoonosis3 was first identified in the 
province of Saskatchewan in 2003.  The annual number of human cases subsequently 
reported since 2003 have fluctuated considerably in relation to a variety of environmental 
factors, such as rainfall and environmental temperatures (Table 1). 

Table 1.  Human WNV confirmed cases in Saskatchewan and the Saskatoon Health 
Region 2003 to 2007 

 
Year  

2003 2004 2005 2006 2007 
Saskatoon Health Region  
        (% of provincial cases)  

62 
(6.5%)  

0 
(0%) 

5 
(8.3%) 

3 
(15%) 

358 
(25%) 

Saskatchewan   947 5 60 20 1436 
 
2007 was a record year for WNV in the Saskatoon health region (SHR), with almost six 
times the number of human cases reported this year compared to 2003.  A total of 358 
cases of West Nile virus were reported between late July and November, 2007, including 
28 neurological cases, 327 non-neurological cases and 3 asymptomatic cases.  The rate 
for 2007 was 122.63 per 100,000 population compared to 21.9 in 2003.   
 
To ensure that appropriate risk communication and guidance on appropriate diagnostic 
testing of suspected cases is performed in accordance with provincial guidelines, it is 
important to summarize and update all stakeholders on our experience with WNV in the 
Saskatoon Health Region up to this point in time, with a particular emphasis on the 2007 
season in Saskatchewan, our biggest year to date. 
 
Based on past surveillance data, the period from July to August, is considered the peak 
period for the adult Culex tarsalis mosquitoes, the mosquito vector primarily responsible 
for the transmission of WNV in Saskatchewan. Public Health in collaboration with other 
health care providers should advise all residents, visitors, and their patients on the 
importance of taking measures to avoid mosquito bites each year. Medical providers in 
particular should be alert to the symptomatology of WNV, including the possibility of 
WNV encephalitis and WNV neurological disease during this period.  To ensure a 
coordinated approach in managing mosquito-borne disease outbreaks in the region, SHR 
has worked closely with many local organizations and municipalities.  One key 
achievement from the 2007 season was the agreement to work on mapping out a 
preparedness strategy with the City of Saskatoon, which includes adult mosquito control 
in the form of ultra-low volume (ULV) space spraying or fogging to be used as an 

                                                 
3 Zoonoses, or zoonotic diseases, are caused by infectious agents that are transmissible under natural 
circumstances from animals to humans. 
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enhanced risk mitigation option when numbers of infected mosquitoes pose an imminent 
threat to a particular population.   
 
One of the key recommendations of this report indicates the need for an improved 
reporting mechanism between health care providers and public health in order to improve 
human case surveillance.  For any patient suspected of being infected with WNV or any 
mosquito-borne illness it is important to obtain a travel history and appropriate diagnostic 
specimens must be obtained as per provincial protocols.  
 
The 2007 year has clearly demonstrated the potential of WNV disease to present as a 
severe illness; a fact that needs to be considered every year. 
 

Summary of Recommendations 

 Provide timely risk communication to Saskatoon Health Region residents and visitors 
of all ages during high risk periods  

 
 Increase the use of targeted risk communication to groups with low level of concern 

and/or during times when increased exposure is anticipated (community events, long 
weekends)  

 
 Harmonize and streamline the reporting of human case surveillance  information 

through close collaboration with the Saskatchewan Disease Control Laboratory and  
Saskatchewan Health 

 
 Identify and eliminate barriers which prevent communities from using the weekly risk 

updates to guide their actions  
 
 Support the city of Saskatoon in the development of the adult mosquito control 

contingency plan, including identifying clear risk-based indicators to trigger action 
 
 Improve on the reporting mechanism between primary health care providers and 

public health for case follow up  
 
 Continue to investigate West Nile virus including understanding the burden of 

disease, risk factors for infection and severe outcomes and the long term implications 
for the population 
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Introduction 
 
In 1999, North America experienced the first wave of WNV infection in New York State. 
At that time, WNV disease was described primarily as a mild febrile illness; more severe 
neurologic disease would occur in approximately one in 150 cases. The first cases of 
WNV were seen in the province of Saskatchewan in 2003, when there were 947 cases in 
total, including 63 neurological cases.  Since 2003, Saskatchewan has reported almost 
2500 cases of WNV.  Cases have also been reported in Ontario, Quebec, Manitoba and 
Alberta.  
 
During the summer of 2007, Saskatchewan had its highest number of cases of West Nile 
virus infections to date, totalling 1436 cases (Table 2).  

Table 2.  2007 WNV case counts and rates per 100,000 population by Regional 
health authority (RHA)* Saskatchewan Health Nov 2007 
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Cases 115 112 139 6 61  26 410  357 126 91  1436 

Rate/ 100,000 264.7 207.9 325.9 14.5 84.2 33.6 166.1 122.6 236.8 161.6 141.5 
 

 
 
WNV has become a leading cause of human encephalitis and aseptic meningitis in the 
Saskatoon Health Region.  Most neurological cases require hospitalization, and some 
require intensive care and long term use of ventilators.  Many non-neurologic cases are 
also hospitalized during their illness. Recovery is often slow and patients may take 
months to recover completely.  Overall, WNV presents a significant burden to survivors, 
their families and the health care system.  All evidence indicates that WNV will continue 
to be a public health concern for some time to come.    
 
Prevention of West Nile virus infection is key to Public Health Service’s planning effort. 
The City of Saskatoon and other SHR communities devote considerable resources to 
aggressive reduction of mosquito breeding habitat through source reduction and 
larvaciding. Additionally, enhanced surveillance on both human and mosquito 
populations help to identify increasing risk; this information can be used to alert the 
public that enhanced precautions should be taken. Surveillance data collected in 2003-
2006 demonstrate that the amplification stage of WNV virus in birds and mosquitoes can 
be detected before human cases are detected and can help to provide an early warning of 
high-risk neighbourhoods and communities. Currently efforts are being made to use this 
information in order to better target resources to interrupt the amplification of the virus 
before it has a significant impact on human health. Should surveillance findings indicate 
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that a substantial risk exists for WNV transmission to humans, adult mosquito control 
will be considered.  
 
The SHR Annual WNV and Mosquito Control Plan is designed to minimize the impact of 
WNV disease through region wide surveillance measures and an integrated approach to 
mosquito management with control practices that are commensurate with the risk posed 
by disease.   The plan includes the following main components:  

1) Public Education  
2) Mosquito Control  

 3) Surveillance 

Public Education and Communication 

Since 2000, Saskatchewan Health has prepared a graduated response framework which is 
designed to trigger or step up prevention activities as the risk of human infection 
increases.  The starting point and mainstay of the framework has been public education 
on avoiding mosquito bites by using personal protection strategies such as wearing 
protective clothing, using DEET-based repellents, and other behaviour modifications.    
 
Public education on WNV has relied heavily on Saskatchewan Health-developed printed 
material (posters and brochures), provincial and regional websites with fact sheets and 
advice on personal protection, and on media releases around risk of WNV throughout the 
season.  Printed materials have not been widely available since 2005; communities must 
now access brochure and poster internet links to print out the desired material.  A 2006 
survey of RMs receiving risk updates throughout the summer indicated that the majority 
would like more printed material on hand. 
 
In 2003 and 2004, SHR invited rural and urban stakeholders from towns, municipalities, 
and service groups to learn more about WNV.  The purpose of the first stakeholder 
meeting in 2003 was to introduce key stakeholders to the provincial graduated response 
framework and to address concerns about risk and public health response.  SHR found the 
meetings valuable to proactively address issues. The stakeholder events were 
subsequently used to establish effective prevention messages and communications 
strategies.   Finally they were used to inform rural municipalities about opportunities 
around local control programs and to educate stakeholders about risk indicators derived 
from the results of surveillance data.  Once momentum began to increase around the 
control programs, attendance at the meetings declined, and the stakeholder process was 
discontinued. 
 
Informational meetings were also held with SHR physicians and hospital personnel in 
2003 and 2004.  Physicians received letters from Saskatchewan Health around testing 
protocols for WNV in 2004, 2005 and 2007. No in-services on WNV have been given 
since 2003. 
 
Detailed risk communication based on surveillance data is provided to the Regional 
Health Authorities (RHAs) by the provincial coordinator, Phil Curry, throughout the 
season.   This information, along with surveillance results from within the SHR is used to 
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provide weekly updates on the SHR website, and is faxed or emailed to all rural 
municipalities and self-identified stakeholders.  The city of Saskatoon publishes a similar 
update on their website. 
 
In the summer of 2007, SHR responded to approximately 26 media requests for 
interviews or information from 8 television stations, 8 radio stations and 7 newspapers.  
In addition to these media requests, four press releases were issued in response to 
increased risk indicators.  The purpose of the SHR public service messages were to 
advise the public on recommended precautions (June 28 and July 6), about increasing risk 
(Aug 2) and to confirm the number of human cases (Aug 17). Nine media interviews 
were given by the Medical Health Officer in response to media requests.  Saskatchewan 
Health also released three province-wide news releases in 2007. For a complete summary 
of topic content and dates see Appendix 1. 
 
In order to be effective in public communications, SHR, City of Saskatoon and 
Saskatchewan Health make every effort to coordinate news releases. Public service 
announcements are primarily driven by the Saskatoon Health Region and involve the 
input of the City of Saskatoon’s communications department prior to release.  In 2007 
Corporate and Public Affairs was often, but not always, informed prior to a Saskatchewan 
Health news release.  As the summer progressed and the numbers climbed, Saskatchewan 
Health asked that SHR share final drafts of any public communications prior to media 
release. This was to ensure consistent messaging on a provincial basis. The continued 
cooperation and coordination of communications between the City of Saskatoon, SHR 
and Saskatchewan Health is necessary to solidify the communications strategy.   
 
There has been no formal evaluation of the SHR communication strategy around WNV; 
however, in February 2008 the Saskatchewan Ministry of Health conducted a province-
wide survey to determine the effectiveness of current messaging strategies and to assess 
Saskatchewan residents’ knowledge and attitudes toward WNV.  Preliminary results 
suggest that familiarity with WNV in the southern half of the province (including 
Saskatoon Health Region) is high; however, concern is lower in certain populations (city 
of Saskatoon, city of Regina, golfers, men, ages 18-34, no children in the household, 
university degree or higher). It was recommended that efforts focus on continual 
communication throughout the summer months to all citizens in the form of regular risk 
updates, with further targeted messaging to populations with low level of concern and 
during times of increased outdoor activities (e.g. festivals, long weekends). Respondents 
also indicated they would most like to receive information through TV ads, radio or in the 
newspapers.  

Mosquito Control 

The province of Saskatchewan promotes a balanced approach to mosquito control that is 
based on Integrated Pest Management (IPM) principles. This approach emphasizes 
mosquito surveillance, habitat source reduction, larval and adult mosquito control and 
personal protection. Adult mosquito control in the form of ULV space spraying or 
fogging is used as a “last resort” option when numbers of infected mosquitoes pose an 
imminent threat to a particular population.   
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In the SHR, the City of Saskatoon’s Integrated Pest Management program operates its 
intensive mosquito control program during the months of April through the end of 
September.  Activities performed include mapping, surveillance, public education and 
larvaciding.  Larvaciding, mapping, and surveillance occur within the city limits, 
extending to a buffer established around the city equalling 945km2.  The City of 
Saskatoon maintains a minimal use pesticide policy and utilizes chemicals that target 
specific insects and have minimal to no impact on secondary organisms (mammals, 
arthropods, etc).  The City of Saskatoon does not utilize an adulticiding program as part 
of its routine mosquito control program. (Geoff McLeod, COS) 

WNV Grant Control Programs 

Since 2004, the Saskatchewan Ministry of Health has offered cost-share grants to towns, 
municipalities and First Nations to help reduce local WNV risk.  Eligible activities 
include identifying and mapping mosquito larval sites, source reduction, larvaciding, and 
pubic education. Saskatchewan Health also covers the entire cost of adult mosquito 
control operations if this is recommended for reduction of WNV risk. Each year in the 
SHR, more municipalities and Agricultural Development and Diversification (ADD) 
boards have been assisted by the Health Region in applying for these funds.  After the 
grant application process is complete, PHS continues to support the grantees and will 
answer any general questions that may arise during implementation or redirect local 
control program questions to the regional WNV coordinators based at the Saskatchewan 
Health.  
 
In 2007 in the SHR there were 25 communities involved in 18 local grant control 
programs.  Activities included staff training and workshops, obtaining licenses and 
permits, breeding site identification and mapping, larval control, monitoring and 
evaluation of program, public education, and operation of mosquito traps. Proposed 
budgets ranged from $1,900 to $471,000 (City of Saskatoon).  Only 2 of 18 control 
programs did not use larvaciding as a control measure and 2 did not use source reduction.    
Figure 1 shows the distribution of control programs in SHR (excluding Saskatoon).   
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Figure 1.  Distribution of WNV rates by RM with control programs (not including 
City of Saskatoon). 

 
A 2007 survey of communities with control programs in place indicated that 
approximately 45% (8/18) of the towns and RMs used the risk communication 
information provided by Saskatchewan Health and SHR to increase targeted larvaciding, 
44% used the information to increase source reduction and 32% used the information to 
increase messaging to their local communities. 

Adulticiding  

The ability to respond effectively with the adulticiding contingency plan, for example, is 
very much dependent on climatic conditions, season, advance warning of city residents, 
day of the week and other considerations. Work to develop clear unambiguous triggers is 
on going. Clarification around roles and responsibilities is also essential for an adulticide 
contingency plan.  
 
The role of Saskatchewan Health and the MHO of the Health Region is to advise the 
municipality of the risks, to recommend a course of action and to provide technical 
advice. It is up to the municipality to carry out the operation.  The Health Region and the 
City must coordinate notices to the public about the spraying operation (timing, how it 
will be done, areas covered, etc.).  Thus far, Estevan has been the only city to use 
adulticiding in Saskatchewan and worked in close cooperation with the Health Region. 
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They have taken the advice of the MHO and have not required a Health Order in order for 
them to act. (Phil Curry, Jan 2008) 
 
Each municipality is responsible for planning, route mapping, and maintaining a 
sensitivity registry in preparation for the adult mosquito control operation if required. If 
the municipality lacks the infrastructural capacity, they may contract the services of 
‘Lonesome View Spraying’. Saskatchewan Health has a contingency contract 
with Lonesome View to be ready to provide these services to municipalities at specified 
rates and timelines. All costs to the municipality for this service are reimbursed by 
Saskatchewan Health. An important part of the preparedness for adult mosquito control 
involves a clear communication plan with a public notice, information to health care 
providers and public advice on precautions to avoid exposure to pesticides and reduce the 
risk of reactions. 

Surveillance  

WNV surveillance has two main objectives: 1) identifying human cases and 2) 
identifying risk factors for transmission.  Past experience has shown that by the time 
increased human cases are reported, the opportunity for effective prevention activities 
(either intensive messaging or adulticiding) may have passed.  For this reason, other non-
human data sources are used to assist with early detection of increasing human risk. 
Historically, surveillance data has included dead bird testing, horse surveillance, 
mosquito surveillance (speciation and mosquito pool testing), and environmental 
surveillance (calculation of growing degree days, an index of heat accumulation needed 
to produce successive generations of mosquitoes).    

Human surveillance 

Human cases were identified through positive WNV lab results from the Saskatchewan 
Disease Control Laboratory (SDCL), through clinical diagnosis by physicians, and 
through routine screening of blood donations by Canadian Blood Services (CBS). A 
confirmed case before September 13, 2007 was positive for WNV by an IgM ELISA test 
with low IgG avidity. As of September 13, 2007, a confirmed case was a positive IgM 
ELISA test with accompanying WNV symptoms (with or without low avidity).  

 
Avidity testing was used to confirm the temporality of the infection (Low avidity 
indicates recent infection while high avidity indicates past infection).  In 2007, the 
majority of specimens for Saskatchewan showed low avidity with only about 2% 
indicating historical infection (six months or longer) (Paul Levett, Jan 2008).  In SHR 
46% of the cases were tested for avidity in SHR, and the majority of these cases (76%) 
had low avidity, indicating infection during this season. 
 
All cases were followed up using a provincial case history form. Results were reported 
weekly on the Saskatchewan Health website. Cases were further classified based on their 
clinical presentation: West Nile Neurological Syndrome (WNNS), West Nile Non-
Neurological Syndrome (WN NonNS) or West Nile Asymptomatic. Clinical 
presentations were confirmed by cases’ physician. With such a large number of cases, 
this process was very labour intensive, making it difficult to maintain up-to-date 
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information. Saskatchewan Health is considering moving to a laboratory-based 
surveillance system with limited public health investigation of cases. Limited clinical 
data would be collected from physicians on all positive lab cases and public health would 
only complete follow-up for cases meeting the case definition for WNNS, or serious 
WNV illness.  
   
Table 3 describes the characteristics of the SHR 2007 cases compared to Saskatchewan 
(where available). About 15% of all SHR WNV cases were hospitalized in 2007 
(including neurological and non-neurological cases), with 93% of all hospitalizations 
occurring in the month of August. WNV was a known contributing factor to one death in 
an individual with underlying health conditions.  

Table 3.  Characteristics of the 2007 WNV Cases in the Saskatoon Health Region 
and the Province of Saskatchewan  

 
Characteristics of 

WNV Cases 

 
Saskatoon  

Health Region 

 
 

Saskatchewan
Total Cases 

Rate per 100 000 
Hospitalized (%) 

Deaths 

358 
122.63 

53 (15%) 
1 

1436 
141.53 

-  
- 

WNV non-neurologic (%) 
WNV neurological (%) 

Asymptomatic (%) 

327 (91%) 
28 (8%) 
3 (1%) 

-  
-  
-  

Recent infection (2007) 
% Low Avidity 

 
74% 

 
57% 

Male (%) 209 (58%) -  

Median age  
Age range 

49 
6-90 

-  
-  
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Figure 2.  Age distribution of WNV neurological, non-neurological and 
asymptomatic cases in the SHR 2007(n=358).   
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The rates per 100 000 for both WNNS and WNNonNS were highest among those 45-64 
years old (18.8 and 222.5, respectively) followed by people aged 65 years and older (15.5 
and 108.6) and people aged 20-44 years (7.7 and 91.5). There were no WNNS cases 
reported in children aged 1-19 years.  

West Nile neurological cases (West Nile Neurological Syndrome) 

While persons of any age or health status can develop serious health effects from WNV, 
the risk is higher with increasing age and in individuals with chronic disease and 
conditions that affect the immune system (PHAC, 2008). In SHR in 2007, 68% of all the 
neurologic cases were under sixty years of age and 40% were under fifty years.  Only 
15% were classified as immunocompromised.  80% of neurological cases had meningitis 
and 34% had encephalitis (some had both); fever, fatigue/sleepiness, headache, myalgia 
and rash also predominated. About 20% experienced acute flaccid paralysis and 34% 
movement disorders.  One death was primarily attributed to WNV.   
 
A substantial proportion of the cases that were first placed on the hospital ward later 
deteriorated and required ICU intervention.  22% required ventilation in the ICU.  On 
average neurological cases spent 32 days in hospital (range 1 to 193 days).   Among 
hospitalized non-neurological cases, the average hospital stay was almost six days (range 
1 – 15 days).    

Regional Distribution of Cases 

Overall, the rate of WNV infection in the Saskatoon health region in 2007 was 122.6 per 
100,000. The rates varied across the region from under 100 to over 500 per 100,000.  In 
total, 69% of cases (245/357) in the SHR were from the City of Saskatoon, a 
reflection of the higher population density.  While information on travel is not 



Page 14 of 26 

available for all cases, a significant proportion of the urban cases report that they did not 
travel outside of city limits in the relevant period. The estimated rate for the City of 
Saskatoon was 117.94 per 100,000 population compared to the average rural rate of 
144.59 per 100,000. Figure 3. shows the geographic distribution by rural municipality 
(RM).  This distribution pattern implies that the risk among rural residents varies spatially 
and suggests further investigation to identify factors which influence risk for WNV 
would help to further target prevention and control strategies. A seroprevalence study 
conducted in the Five Hills Health Region in 2003 also found rural residents to be six 
times more likely to be positive for WNV than urban residents (Schellenberg et al. CJPH 
Sept-Oct 2006).  
 

Figure 3.  Geographic distribution of WNV Case rate in SHR, 2007 

 
 

 

Non-human surveillance to identify increasing human risk 
 
Bird surveillance 
Birds are the main reservoir for WNV and corvids are very sensitive to WNV. When 
infected, corvids have high mortality rates which often precede human cases. As a result, 
the use of corvid mortality to provide an early indicator of increased WNV activity has 
been investigated. A dead corvid pick up and testing program was initiated throughout 
the province; however, the program performs best in highly populated areas, and was not 
feasible in the rural communities. As a result, the active surveillance program was 
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discontinued in 2005. Currently birds that are submitted directly to CCWHC in Saskatoon 
are still tested for WNV and a number of birds of various species were submitted in 2007.  
There were 64 positive WNV dead birds in 2007, mainly from Saskatoon and Regina. 
The SHR is continuing to collaborate with the Canadian Cooperative Wildlife Health 
Center to evaluate alternative ways to use bird surveillance to provide early warnings of 
WNV. 
 
Horse surveillance 
Horses are dead-end hosts, meaning that they do not further spread WNV. Horses do not 
provide an early warning of WNV activity, as often infections in horses are detected 
around the same time that human infections are detected. A passive horse surveillance 
system was in place for 2007. Positive lab results from Prairie Diagnostic Services (PDS) 
were reported directly to both the Canadian Food Inspection Agency (CFIA) and 
Saskatchewan Agriculture and food (SAF). The provincial veterinarian then notified 
Saskatchewan Health.  Results (by RM and RHA) were reported back weekly to the RHA 
and on the Saskatchewan Health website (by RHA only). Both the delay in receiving 
results from this passive surveillance system, and the fact that increased disease 
occurrence in horses often parallels increased disease in humans, precludes its use as an 
early warning system  for risk to humans 

Mosquito surveillance 
In Saskatchewan Culex tarsalis is the mosquito species that is the main carrier of WNV. 
This mosquito thrives in hot weather conditions.  In 2007 higher amounts of standing 
water allowed this mosquito species to “ramp-up” quickly as soon as the weather 
conditions were favourable. Some traps in Saskatoon caught as many as 2257 Culex 
tarsalis per night. The habitat of Culex tarsalis correlates roughly to the diagonal band of 
mixed grassland and moist mixed grassland across the province of Saskatchewan.  This 
particular environment is ideal for Culex tarsalis compared to many parts of Canada and 
the northern United States (see Appendix 3).  Not coincidentally, the distribution rates of 
WNV disease in Saskatchewan correspond to the distribution of Culex tarsalis habitat.     
 
WNV is also found in other Culex mosquito species that also feed on birds, and for this 
reason other mosquito species play a role in the amplification of the WNV in the diverse 
bird population.  Once the virus is present in the bird population, and the climatic 
conditions are very warm, as in July and August, there is opportunity for rapid increase in 
the size of mosquito populations.  With each new generation of mosquitoes the virus 
becomes amplified and the opportunity to be bitten by an infected mosquito increases.   
In some areas during the peak WNV season, infection rates indicated a one in ten chance 
of being bitten by an infected mosquito. This rate will vary dramatically by location and 
week.  In Saskatoon the odds were 1 in 15, with an average during the peak weeks of 
activity of 1 in 30, which is still very high (Phil Curry, 2007). 
 
The retrospective analysis of risk data has established reliable risk indicators for WNV 
transmission.  Increased average number of Culex tarsalis per night, increased numbers 
of positive pools, and increased growing degree days result in high risk for WNV 
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transmission. These risk indicators have the potential to act as triggers to guide 
intervention. Risk of transmission to humans is highest when: 
  1) WNV is present in the bird population,  
 2) the virus is present in the Culex tarsalis population i.e., infected pools,  
 3) when there is an increase in the average number of Culex tarsalis per trap 
 night, and 
 4) when the percentage of Culex tarsalis is high relative to all other species of 
mosquitoes.   
 
Mosquito Trapping 
Saskatchewan Health coordinates mosquito trapping annually and provides the 
infrastructure and funding for collection, species identification, and WNV testing.  The 
identification, sorting, preparation of pools, database management and reporting are done 
at the ‘TDTS’ Identification Lab in Regina. The City of Saskatoon identifies, sort and 
pools their own mosquitoes before submitting them to the Saskatchewan Disease Control 
Lab (SDCL) for testing. The lab conducts tests twice-weekly (Monday and Wednesday) 
using real time TaqmanPCR. Turn-around time from collection of the mosquito sample to 
having confirmed results varies from 4 – 7 days.  
 
Mosquitoes are trapped throughout the summer months using either a CDC/CO2 
mosquito trap, or a New Jersey light trap. The CDC/CO2 mosquito traps use carbon 
dioxide to attract mosquitoes. The mosquitoes caught in this trap are separated for species 
identification and are tested for WNV.  Trapping sites are selected for good mosquito 
habitat, security (to avoid vandalism), avoidance of competing light sources, and the 
logistics of emptying and submitting temperature-sensitive specimens for speciation and 
viral testing.  Adult mosquito specimens are then pooled in to groups of approximately 50 
and tested for WNV. There has been fairly consistent trap and pooled mosquito data 
across SHR for the past three years, which allows for risk comparisons to be made from 
year to year.  
 
In 2007 mosquitoes were collected weekly from 6 traps sites at 4 permanent and 2 
floating locations throughout the health region. Of 1523 mosquito pools tested, 381 were 
tested positive for WNV.  Culex tarsalis was again identified as the primary vector for 
WNV in SHR based mosquito trapping and testing data. It is anticipated that an 
additional 2 traps will be placed within Saskatoon in 2008 in residential areas.  

Using mosquito surveillance to predict human risk  

According to the 2007 human case surveillance data, the onset dates ranged from June 15 
to Sept 11, with the majority of cases (97% or 233/239*) having onset in weeks 31 – 33 
(July 29-Aug 18). This implies that human exposure to the West Nile Virus took place in 
weeks 30-31 (July 22-Aug 4) (median incubation = 9 days).  Figure 4 shows WNV cases 
by estimated week of exposure with Culex tarsalis risk indicators.  It indicates that 
average Culex tarsalis per trap night and percentage Culex tarsalis was highest during 
these weeks.   There is a concordance between estimated week of exposure and mosquito 
risk indicator.   
 



Page 17 of 26 

Figure 4.  WNV cases with C. tarsalis risk indicators 

* cases with available onset date 
 
The presence of Culex tarsalis alone is not a sufficient risk indicator unless the virus is 
circulating in the mosquito population.  Figure 5 shows the number of positive Culex 
tarsalis pools by week compared to the estimated week of exposure of cases.  While there 
is reasonable concordance, pool testing data in practice may come up to 10 days after the 
data is collected; therefore, this data does not provide the early warning that average 
numbers of Culex tarsalis provides.  The peak number of positive pools was in week 32 
(early August) while it is estimated that the peak number of cases were exposed two 
weeks earlier, based on the typical incubation period of disease.  It is also important to 
note that since pool data is cumulative it is impacted by missing data.  Some individual 
trap data was missing in Saskatoon and Watrous in weeks 27, 28, 29 and 30.   
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Figure 5.  WNV cases with positive Culex tarsalis pool data 

WNv Cases by week estimated exposure and number 
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The Vector Risk Index 

The Vector Risk Index (VRI) is a summary score used to estimate increasing risk. It is 
calculated using the average number of Culex tarsalis per night times the infection rate 
(maximum likelihood and minimum infection rate are used).  This composite indicator is 
sent weekly by the provincial WNV program coordinator throughout the testing season.   
 
The VRI is used to inform public health action about increasing risk. A VRI at or above 1 
is the threshold for high risk. Uneven trap distribution in the region has led to some 
difficulty in the interpretation of risk between sites; however, VRIs can provide valuable 
information when considering adult mosquito control. Appendix 3 shows the number of 
cases exposed by week and the VRI. Overall in 2007, high vector indexes indicated 
increasing risk as early as week 29 (July 15).  The majority of SHR cases are estimated to 
have been infected the following weeks; weeks 30 to 32 (July 22 to Aug 4) accounted for 
almost 70% of all estimated case exposures dates.  
 
The Number of Growing Degree Days 
Another important risk indicator in a given WNV season is the growing degree days 
(GDD).  This is a cumulative index that assesses the accumulation of heat, by recording 
the number of days the average nightly temperature was above 15 degrees centigrade, the 
critical temperature for Culex tarsalis activity.  At 15 degrees and above the mosquito can 
take blood meals, breed and lay eggs.  Figure 6 shows the GDD index for mid-August 
2007.  It shows that by mid August 2007 the SHR had accumulated 300 to 350 GDD. 
This indicates that there had been enough heat accumulation to produce 4 to 5 new 
generations of the female Culex tarsalis mosquitoes in most places in the SHR.  When 
the virus is present in the environment i.e., in the bird population each successive 
generation contributes to the amplification of the virus as each adult female needs to take 
a blood meal to enable it to lay eggs and continue the mosquito life cycle. 



Page 19 of 26 

Figure 6.  Growing degree day (GDD) distribution to August 16, 2007 
(Saskatchewan Health) 

 
 

 

 

Discussion 

In 2007, West Nile virus caused considerable morbidity and mortality among people of 
all ages and health status in the Saskatoon Health Region. Although the majority of cases 
were considered to be mild and self-limiting, a significant number of residents developed 
more severe illness that required extended hospital stays, including ICU intervention. The 
burden on the acute care system was substantial (especially in August), not only in 
diagnosing and treating of WNV cases, but also through the resulting increase in 
postponements of other procedures requiring intensive post-procedure management. The 
wide age distribution of WNNS cases was unexpected, outlining the importance of 
communicating risk to all individuals during the high risk periods. Additionally, only a 
small proportion of WNNS were classified as immunocompromised; further exploration 
of other comorbidities that may increase risk of severe outcomes will be conducted.   
 
Rural communities continue to experience higher rates of disease and the SHR will 
continue to support the development of mosquito control programs in rural areas. 
Although the rates are lower, it appears as though significant transmission also occurred 
in the city of Saskatoon. It is possible that some of these cases were exposed outside of 
the city; however, a number of individuals did not report travel outside of the city during 
the exposure period.  The addition of more traps in residential areas will help to further 
estimate urban risk and inform decisions about adult mosquito control and appropriate 
risk messaging.  
 
It is difficult to predict the future impact of West Nile virus in the SHR. Although it is 
estimated that a large number of individuals were exposed in 2007, there is still likely a 
large number of individuals at risk of infection and if the environmental conditions are 
favourable, it is possible that there will be future outbreaks.   
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Primary prevention of West Nile virus infections can be achieved through mosquito 
abatement and personal protection from mosquito bites. Both human and non-human 
surveillance systems provide evidence to guide action, and we must continually strive to 
improve both the timelines and accuracy of this information so that appropriate measures 
can be taken at the right time.  In conjunction with mosquito abatement programs, public 
messaging must remain a high priority and new methods of better communicating should 
be explored. Adult mosquito control must also be further considered and the 
identification of appropriate triggers for action is recommended.  
 
Recommendations 
 Provide timely risk communication to Saskatoon Health Region residents and 

visitors of all ages during high risk periods  
 

All individuals are at risk for West Nile virus regardless of health status or age group.  
New ways to communicate risk including weekly updates, and survivor stories should be 
explored. Table 4 shows a few possible gradations of communications based on 
indicators.  Refinement of indicators is necessary and should be done in concert with 
provincial plans for developing adulticide triggers. 

Table 4.  Draft WNV Graduated Communications Plan  
 

WNV Graduated Communication Plan – Draft 
Early season Midseason Critical Period  

Indicators No positive pools 10 – 40% positive 
pools 

> 40% positive 
pools 

10- 20% C tarsalis 
and/or <75 C 
tarsalis/ night and 
GDD <200 

Letters to towns 
and RMs 
identifying links to 
WNV brochures 

Brochures and 
posters sent to 
communities in risk 
areas 

PSA daily and 
strategic release of 
interview material 

20 – 45% C 
tarsalis and/or 
between 75-100 C 
tarsalis per night 
and 200-300 GDD 

PSA  PSA and targeted 
letters to RM and 
towns 

PSA daily and 
interview with MHO 
on  television 
media 

>45% C tarsalis 
and/or > 100 C 
tarsalis per night 
and >300 GDD 

PSA and strategic 
release of interview 
material 

Mounted posters 
campaign 

MHO interview and 
one page adds in 
major newspapers 

 
 
 Increase the use of targeted risk communication to groups with low level of 

concern and/or during times when increased exposure is anticipated (community 
events, long weekends)  

 
The recent communications survey conducted by Saskatchewan Health identified groups 
that should receive more targeted messaging. Opportunities by person (eg. golfers, ages 
18-34), place (pools, zoos) and time (community events, long weekends) should be 
considered. More printed material should be made available to RMs and towns. 
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 Harmonize and streamline the reporting of human case surveillance  information 

through close collaboration with the Saskatchewan Disease Control Laboratory 
and  Saskatchewan Health 

 
Coordinating the public dissemination of human case surveillance data between the 
region and the province should be harmonized. Presently, the regions will have the most 
up-to-date information on new cases because the lab reports are sent directly to public 
health. The province does not report the suspected cases until the data has been entered 
on iPHIS, and there remains a considerable lag time to final case classification. 
 
 Identify and eliminate barriers which prevent communities from using the weekly 

risk updates to guide their actions  
 
Efforts should continue to ensure completeness and timeliness of mosquito surveillance 
information so the appropriate actions can be taken. The 2007 survey of communities 
with WNV control programs demonstrated that there are still a number of communities 
not using the risk communication information provided by Saskatchewan Health and 
SHR. Further follow up to identify barriers and ways to improve use of this information 
to guide action is recommended 
 
 Support the city of Saskatoon in the development of the adult mosquito control 

contingency plan, including identifying clear risk-based  indications for use 
 
 Improve on the reporting mechanism between health care providers and public 

health for case follow up  
 
The inefficiencies of the reporting system were highlighted in 2007 with such a large 
number of cases and the reporting mechanism between physicians and public health 
should be streamlined.  The SHR 2008 strategy will be developed in the coming months 
and will include the refinement of the reporting form. This new reporting mechanism 
must be communicated with physicians, and it has been suggested that this information 
be provided concurrent with 2008 WNV testing recommendations. If only more severe 
outcomes will be followed, it is recommended that PHS develop some informational 
material for physicians to distribute when they inform patients of positive results.  
  
 Continue to investigate West Nile virus including understanding the burden of 

disease, risk factors for infection and severe outcomes and the long term 
implications for the population 

 
- A seroprevalence study would provide valuable information on the number of 
individuals that have been infected to date 
- Identify high risk populations and predictors of more severe disease, including 
investigating the effect of age and comorbidities 
- Investigate immunity following infection  
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Appendix 1.  Communications summary 

West Nile Virus – Media Requests and Responses – March – December 2007 

 
 
 
 
 

Date 

 
 
 
 

Outlet 

 
 
 
 

Interview Topic 

News 
Release 

 or 
PSA? 

April  SHAW TV Deputy MHO and COS Pest Control Manager 
Dr. Opondo and Geoff McLeod  
Public messages for the upcoming WNV season 
*With the heavy snow, if there is plenty of standing water and hot 
temperatures we can expect high counts of mosquitoes. 

 

May 15  CTV Community Services (Public Health) 
Are farmers more at risk for WNV with the increased mosquito 
population? 

 

June 11 Star 
Phoenix 

Chief Medical Health Officer (Deputy Medical Health Officer) 
Dr. Opondo  
West Nile Virus story – there will be lots of mosquitoes this year – 
what is the health implication for west Nile.  

 

June 20 Mix 104 
Kindersley 

Chief Medical Health Officer (Deputy Medical Health Officer) 
Dr. Torr  
Mosquito precautions and implications of Culex tarsalis appearing 
earlier in the season 

 

July 6 News Talk 
Radio 

Medical Health Officer 
Cory Neudorf - Comment on WNV 

PSA 

July 6 Star 
Phoenix 

Medical Health Officer 
Cory Neudorf - Comment on WNV 

PSA 

Aug  2 CJWW Community Services (Public Health) 
West Nile virus news release. 

NR 

Aug  3 GLOBAL 
TV 

Community Services (Public Health) 
West Nile virus news release. 

NR 

Aug  3 Star 
Phoenix 

Community Services (Public Health) 
West Nile virus news release. 

NR 

Aug 3 Humboldt 
Journal 

Community Services (Public Health) 
West Nile virus news release. 

NR 

Aug  8 CJWW Community Services (Public Health) 
Dr. Opondo - Questions about West Nile Virus 

 

Aug  16 Global TV Community Services (Public Health) 
Dr. Opondo 
What is the latest with WNV – and is this virus getting stronger?  

 

Aug  17 CJWW Community Services (Public Health) 
Dr. Opondo   
What is the latest with WNV – and is this virus getting stronger?  

NR 

 Star 
Phoenix 

Community Services (Public Health) 
Dr. Opondo  
Follow up to new release sent re: WNV cases continue to climb.   

NR 

Aug 19 Globe & 
Mail 

Community Services (Public Health) 
Called after hours line – wanted an interview about WNV – directed to 
Friday’s news release. Was looking for Saskatchewan perspective. Told 
Dr. Opondo could speak with reporter Monday morning – but would 
only be able to speak specifically to SHR – provincial perspective – 

NR 
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would have to call SaskHealth. Was going to do that – and would call 
back if needed more info. 

Aug 21 CTV Community Services (Public Health) 
Do we expect to update today the latest WNV numbers? No – but the 
province updates all the numbers weekly every Friday morning – that 
will include the SHR numbers. 

 

Aug  23 Global TV Community Services (Public Health) 
Looking for WNV #’s update. Directed reporter to check out 
SaskHealth’s website tomorrow for latest update. 

 

Aug 24 CBC Radio 
(English) 

Community Services (Public Health) 
National story on WNV in prairies re: risks, symptoms, prevention. 
Directed to Dr. Ross Findlater and SaskHealth update/press conference. 

 

Aug 24 CTV Community Services (Rural Health Services) 
Wanted to talk to WNV patient or someone who has had it? Said we 
weren’t able to help due to patient confidentiality. 

 

Aug 31 Rawlco – 
Rod 
English 

Acute Care (?) 
Trying to confirm whether  we have a man from Cudworth in serious 
condition from WNV in RUH. He did not have a first and last name and 
was informed we could not provide info without that and patient/family 
consent. 

 

Sept 7 News Talk 
Radio 

Community Services (Public Health) 
Dr. Opondo   
Questions about west Nile virus – how do you tell if you have the virus, 
what are the symptoms, how do you know for sure?   

 

Sept 14 News Talk 
Radio 

Deputy Medical Health Officer 
Caller into station says SHR no longer testing for West Nile Virus. Not 
true – passed onto reporter. 

 

Sept 14 Global TV Deputy Medical Health Officer 
Dr. Opondo 
 What are SHR thoughts on latest WNV numbers – worst year on 
record? How does someone tell if they have the flu vs. WNV 

 

Sept 26 Global TV Community Services (Public Health) 
Want to talk to WNV sufferer – and wondering if can get breakdown of 
numbers in terms of age category – focus is that people wouldn’t expect 
are getting WNV. Got numbers – but no approval to release before 
reporter deadline. Told reporter unable to provide. 

 

Dec  7 Star 
Phoenix 

Community Services (Public Health) 
Dr. Opondo   
 Update on West Nile Virus – the year, what happened and did we come 
close to fogging   

 

 
News Releases Issued – Saskatoon Health Region 
Number of Confirmed Human Cases of West Nile Virus Continues to Climb (Aug. 17) 
West Nile Virus risk to humans increasing – August 2, 2007 
West Nile Virus in Saskatoon: Residents Encouraged to Take Precautions – July 6, 2007 
Protect Yourself from West Nile Virus – June 28, 2007 
 
News Releases Issued – Saskatchewan Health 
First Human Cases of West Nile Virus in Saskatchewan – July 24, 2007 
Saskatchewan Entering West Nile Virus High Risk Period – July 20, 2007 
Remember Your Repellent as Saskatchewan Enters West Nile Season – May 16, 2007 
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Communication strategy: How SHR works with the City of Saskatoon and 
Saskatchewan Health 
 
Given the intertwined relationship of dealing with West Nile Virus – communications is 
approached much the same way. When developing a news release, it is primarily driven 
by Saskatoon Health Region given the health implications. However, we also work with 
City of Saskatoon to get their input and approval for messages and context.  
 
As the summer progressed and the numbers climbed, Saskatchewan Health asked that we 
show them final drafts of any public communications prior to releasing it to media. This 
is to ensure consistent messaging on a provincial basis. 
 
Regional interviews are arranged independently and done independently. Key messages 
are drafted by each area with a regionally specific perspective (i.e. health, mosquito 
management, provincial picture).  
 
Saskatoon Health Region provided media interviews when requested – and did not 
always inform the other parties we were doing so. These were reactive interviews to 
media inquiries about WNV. This is a similar approach taken by Saskatchewan Health 
and the City of Saskatoon. 
 
Corporate and Public Affairs is often, not always, informed when a provincial news 
release is going out; however, our input is not solicited. This is merely to make us aware 
that we may get region specific questions. 
 
As well, media are now familiar with the provincial website and the weekly updates for 
statistics on West Nile Virus. 
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Appendix 2a).  Distribution of Culex tarsalis habitat with 2003 WNV rates   

 
Appendix 2b) Ecological regions of Saskatchewan 
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Appendix 3.  Individual trap data and human exposure 
 
CDC Individual Trap Vector Risk Index and cases by estimated week of exposure, 
SHR 2007 

  
Cases 
exposed 

SASK 
001 

SASK 
002 

SASK 
003 

SASK 
004 

SASK 
005 

WATR 
001 

WATR 
002 

Wk23 1               
Wk24 0               
Wk25 1               
Wk26 0     0.237         
Wk27 2               
 
Wk28 

 
8 

 
0.54       

Wk29 24 3.24 1.64           
Wk30 85 11.25 7.95 0.96         
Wk31 82 10.7 14.65 16.6 73.25   1.27   
Wk32 66 3.82 9.75 2.59 1.75 34.29 1.16 1.25

Wk33 26 0.61 3.42 0.68 1.8 1.95   0.56

Wk34 22 34.41 0.44 0.9 0.24 1.31     
Wk35 12               
Wk36 6               
Wk37 2               
Wk38 2               

 


