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M wiz ¥ Seasons Greetings

| n;OdQ the ;ml ic health system wasfaced with new challengeson
miahy fronts, making thisavery busy year for al of us. Itiswith great
satisfaction that | take this opportunity to express my gratitude and
‘acknowl edge the countless accomplishmentsthat have been achieved
By our public health staff.

The 2002 Report of the Chief Medical Officer of Health on“Injury:
Predictable and Preventable” wasrel eased at thisyear’sOntario Public
Health Association’s Annual Conference. The Report focuses on
unintentional injuries and their impact on all Ontarians. The Report
outlines the economic and social burden of injury in Ontario as well
asrisk factors, challengesin prevention, and future recommendations.

Theyear 2002 saw the creation of the Safe Water Unit in the Public
Health Branch, with additional staff to strengthen the Branch’srolein
ensuring safe water post-Walkerton. Post - 9/11 and anthrax scare,
the Branch increased its coordinating role in emergency planning
matters. The Branch has been busy addressing West Nile virus
prevention and control issues, which have magnified considerably in
the past year. The Ministry provided a special one-time grant for
West Nile virus surveillance and control.

As part of the branch’s continued support of the Public Health
Information System, the Public Health Branch and representativesof /L

i

health units participated in two joint public health Survelllance prejects
with Health Canada; the End-to-End (E2E) Health Surveillance and
Public Health Information System (PHIS) Mapping projects:“Both
projectsfacilitated and fast tracked the business requirements arialysis
required for the deployment of an mtegrated Ontarlo Pu_bglc\: Hedlth ;;;
Information System. -

On behalf of the Public Health:Branch; t:inish you-and yourloved
ones a Happy Christmas and:a:heslthy;and. prosperous New.-y
A
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SUMMARY REPORT OF THE 2001/02
ONTARIO “INFLUENZA AND RESPIRATORY

OUTBREAK SURVEILLANCE SEASON"
Background

Under the Ontario Regulation 559/91 and amendments
to the Health Protection and Promotion Act,
Respiratory I nfection Outbreaksin I nstitutions were
included among the pecified Reportabl e Diseasesin 2001.
Sarting withthe 2001/02 surveillance season, dl respiratory
outbreaks in institutions, irrespective of the causative
organisms, becamereportableto the Public Health Branch
(PHB) of the Ministry of Health and Long-Term Care
(MOHLTC), including those with unknown causes.
Reporting of non-influenza respiratory outbreaks in
indtitutionsisnecessary to assessthe complete epidemiol ogy
of respiratory outbreaks, which isessential for adequate
andtimely control measures.

Data Summary

Of the 317 respiratory outbreaksthat occurredin provincia
institutions, 195 (61.5%) were due to influenzaand 44
(13.9%) were caused by other organisms. Datacollected
on non-influenzainstitutional respiratory outbreaksare
includedinthisreport.

Influenza surveillance in Ontario was conducted from
October 29, 2001 to April 30, 2002. Theinfluenzaseason
in Ontario started early in the 2001/02 season, with the
firstingtitutiona outbreak reportedin early October 2001.
Ingtitutional outbreak activity started torisein January, and
peakedin March. Themajority of institutional outbreaks
involvedinfluenzatypeA.

Outbreaks attributed to organisms other than influenza
started later, in mid-November 2001. Of the 44 non-
influenzaoutbreaksthat occurred during the season, 32
(72.7%) weredueto respiratory syncytia virus(RSV), and
7 (15.9%) weredueto parainfluenzavirus (PIV), with the
remainder caused by avariety of other organisms.

During thereporting period of November 3, 2001 to May
4, 2002, (the period during whichthenationa and Ontario’s
surveillance period most closely overlapped), participating
|aboratories across Canada reported 6,592 |aboratory-
confirmed cases of influenzato the Centrefor Infectious
Disease Prevention and Control (CIDPC). Specificaly,
88% (5,805 cases) wereinfluenzatype A, and 12% (787
cases) were influenza type B during this period. The
participating laboratoriesin the province of Ontarioisolated

PHERO

194

or detected 2,207 influenzaisol ates of which 69.6% (1,536
cases) wereinfluenzaA. Of theisolates characterized,
predominant circulating strainsin Ontario wereidentified
asA/Panamal2007/99-like and B/Hong Kong/22/01-like.

Although the Reportabl e Disease Information System
(RDIYS) collectsdataon influenzaactivity inOntarioona
year-round bas's, themgjority of casesoccur after October
1% of any given year and before April 30" of thefollowing
year. For thisreason, RDISdataisreported for the 2001/
02 influenza season from October 1% 2001 to April 30"
2002. Reports include information on laboratory-
confirmed sporadi ¢ casesand those outbreak-rel ated cases
that had laboratory confirmation. Inthisperiodtherewere
2,138 confirmed influenzacases (1,536 influenza A, 602
influenzaB) reported by hedlth unitsthrough RDIS.

Of the 37 hedlth unitsin Ontario, an average of 27 (73%)
reported weekly on “influenzaactivity” throughout the
influenzaseason, compared to 25 (68%) for the previous
Season.

Thefederal FluWatch program co-ordinated the Ontario
Sentinel Physician program during the 2001/02 season.
Ratesof viststosentind physciansfor influenza-like-iliness
(IL1) ranged from 8 to 58 visits per 1,000 patients seen.

All long-term carefacilities(LTCFs) inOntarioarerequired
to submit data.on vaccination ratesfor residentsand staff
by December 1 of each year. Additionally, hospitalsare
required to submit dataon vaccination ratesfor staff by
December 1 of each year. Results showed that median
influenzavaccination coverageachievedfor LTCFresdents
this season was 95.5% (range: 75.0%-100%) and long-
term care median staff coverage was 86.4% this season.

Median influenzavaccine coveragefor hospital staff was
50.8%.

Introduction

Influenza has been areportablediseasein Ontario since
1923, and aprovincid surveillance programisconducted
annually from October to April. The objectives of the
influenza component of the 2001/2002 influenza and
respiratory outbreak surveillance season were:

Toidentify thetype of influenzaviruscirculatingin
Ontario, and to determineitsrelationship to nationa
andinternationd vira activity

Tomonitor and conduct early detection of theantigenic
shiftinthecirculating virusasearly aspossible

Toidentify theincidenceand prevaenceof influenza
12/31/02



inthevariousgeographical regionsof Ontario

To determinethe onset, duration, and severity of the
influenzaseasonin Ontario

Toevd uatetheuseand effectivenessof antivira drugs
incontrolling influenzaA outbreaksinlong-term care
fecilities(LTCFs).

Respiratory infection outbreskshave beenreportablesince
2001. Theobjectivesof therespiratory infection component
of the2001/02 influenzaand respiratory survelllance season
indude:

To assessthe compl ete epidemiology of respiratory

outbresksin order to goply adequate and timely control
MeasUres.

Toimprovethequality of diagnosticinvestigations,
including laboratory diagnoss.

To establish baseline morbidity and mortality data
needed for theintroduction of new, effectivevaccines
against some of the organisms responsible for
respiratory outbreaks.

2001/02 was the second season for the provincial
Universal Influenza Immunization Program (UIIP),
wheretheentire popul ation waseligibleto receive publicly
fundedinfluenzavaccine. A continued emphasisof this
program wastheimmunization of peopleat high-risk for
complications associated withinfluenza; individualswho
work invarious healthcarefacilities, emergency service
workers; household contacts of personsat high-risk for
complicationsfrominfluenza; aswell asthosewhowishto
protect themselvesfrominfluenza

Methods

ThePHB of the MOHLT C usesvarious data sourcesto

track influenzaactivity in Ontario. Thefivecomponentsof

influenzasurveillancein the 2001/02 seasonincluded the

fallowing:

1. Laboratory surveillance, conducted by the Centrefor
I nfectious Disease Prevention and Control (CIDPC),
Health Canada;

2. Reportable Disease Information System (RDIS)
reporting of laboratory-confirmed influenzacasesby
hedlth unitsacross Ontario;

3. Reporting of ingtitutiona respiratory outbreaks;

4. Influenzaactivity level reporting by health unitsacross
Ontario;
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5. Sentind Physician Influenza Survelllance coordinated
by Health Canada/College of Family Physicians of
Canada (CFPC) as part of the Fluwatch Program.

In addition to the above, dataregarding vaccination rates
inLTCFsand Hospitalswill also beincluded.

1. Laboratory Surveillance of Influenza

Thelaboratory surveillancecomponentinvol vesthereporting
of pogitiveisolatesof influenzaand other respiratory viruses,
totheCentrefor InfectiousDiseasePreventionand Control
(CIDPC), Health Canada. Resultsincludereportsfrom
both outbreak situationsand sporadi c casesof respiratory
illness. Thesedataarethen reported back weekly tothe
PHB of the MOHLTC. During the 2001/02 influenza
surveillanceseason, 151aboratoriesinOntarioparticipated
inlaboratory surveillance. Theparticipatinglaboratories
included publichealthlaboratoriesin Toronto, Kingston,
Timmins, Windsor, Thunder Bay, Sault Ste. Marie, Orilliag,
Ottawa, PeterboroughandHamilton. Participatinghospital-
based |aboratoriesincluded: Children’ sHospita of Eastern
Ontario(Ottawa), TorontoMedica L aboratory, Women's
CollegeHospital, Hospital for Sick Children(Toronto);
and St. Joseph’ sHospital (London). All laboratory data
weresummarizedintheweekly OntariolnfluenzaBulletin.

Results: Influenza
Ontario

Duringthe2001/02 Ontarioinfluenzaseason, influenza
activity increasedfromlateFebruary tomid-March, smilar
to the 2000/01 season. The numbers provided below
reflect data obtained during Ontario’ s October 2001 to
April 2002influenzaandrespiratory outbreak surveillance
season. Between November 3,2001toMay 4, 2002 (the
periodduringwhichthenational and Ontario’ ssurveillance
period most closely overl apped), participatinglaboratories
in Ontario reported atotal of 2,207 positive influenza
isolates, a152%increaseover thepreviousseason’ s876
influenzaisolates (based on datareceived from Health
Canadaon December 10,2002). Of these2,207 positive
tests, 1,536 (69.6%) were influenza type A and 671
(30.4%) wereinfluenzatypeB (Figuresland 2). Thetota
number of laboratory isol atesreported represented both
outbreak activity and dataonindividual sporadiccases.

Datafor the Ontario component of the entire September
2001 to August 2002 national CIDPC surveillance season
wereasfollows: The CIDPC reported 2249 |aboratory-
confirmed casesof influenza, of which 1574 (70%) were
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Figure 1 Laboratory Confirmations of Influenza, Ontario, 2001/02*
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influenzaA and 675 (30%) wereinfluenzaB. Thesefig-
uresrepresent a156% increaseinthetotal number of labo-
ratory-confirmed influenzacasesin Ontario fromthe Sep-
tember 2000to August 2001 CIDPCinfluenzasurvelllance
season when 880 laboratory-confirmed cases were re-

ported.
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Results: Non-Influenza Organisms

Other respiratory virusesisolated during theseason are
showninFigure3.RSV and PV virusespredominatedin
the province during the early part of the season, while
adenovirusescirculatedinthe provincethroughout the

Season.
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Figure 3
Laboratory Confirmations of Respiratory Syncytial Virus, Ontario, 2001/02*
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Figure 3
Laboratory Confirmations Of Parainfluenza, Ontario 2001/02%*
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Figure 3 Laboratory Confirmations of Adenovirus, Ontario 2001/02%*
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Results: Influenza
Canada

During Canada s2001/02 influenzaseason, (corresponding
to nationd surveillance datesof November 3, 2001 to May
4, 2002) the CIDPC reported 6,592 | aboratory-confirmed
cases of influenza, of which 5,805 (88%) cases were
influenzaA and 787 (12%) caseswereinfluenzaB. These
figuresrepresent a57.6% increasein thetotal number of

positiveinfluenzaspecimens as compared to Canada's
2000/01 influenza season, when atotal of 4,182 positive
influenzaspecimenswerereported during the same period
(based on datareceived from Hea th Canadaon December
10, 2002). For 2001/02, Quebec reported the highest
numbers of laboratory-confirmed influenza specimens:
2220 casesof influenza A and 38 cases of influenzaB,
while PE.I reported the lowest numbers: 8 cases of
influenzaA with no casesof influenzaB reported.

Figure 4
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Laboratory Confirmations of Influenza A and B, Canada,2001/02*
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CIDPC datafor al of Canadafrom September 2001 to
August 2002 wereasfollows. The CIDPC reported 6771
laboratory-confirmed cases of influenza, of which 5905
(87.2%) wereinfluenza A and 866 (12.8%) wereinfluenza
B. Thesefiguresrepresent an 61.1% increasein thetotal
number of laboratory-confirmed influenzacasesin Canada
from September 2000 to August 2001 when 4204
|aboratory-confirmed caseswerereported (based on data
received from Health Canada on December 10, 2002).

Results: Non-Influenza Organisms
Canada

During Canada’s 2001/02 surveillance period
(corresponding to the nationa surveillance dates of
November 3to May 4, 2002), the CIDPC reported 587
|aboratory-confirmed cases of PIV, 6260 cases of RSV
and 655 laboratory-confirmed cases of adenovirus, the 3
respiratory viral organismsfor which routinetesting is
conducted.

Ontario

For theidentica surveillanceperiod, Ontario laboratories
reported 272 laboratory-confirmed cases of PIV, 2584
cases of RSV and 160 laboratory-confirmed cases of
adenovirus.

Composition of the 2001/02 Influenza Vaccine

The influenza vaccine for the 2001/02 season was
devel oped based on antigenic characteristicsof current and
emerginginfluenzavirusstrains. Thetrivalent influenza
vaccine devel oped for the 2001/02 season included the

following: an A/Moscow/10/99 (H3N2)-likevirus, an A/
New Caedonia’20/99 (H1N1)-likevirus, and aB/Sichuan/
379/99-likevirus. The B/Hong Kong/22/01-likeviruses
wereantigenically different fromtheseason’svaccinedrans
and the avail able vaccinewas expected to providelimited
cross-protection against theseviruses. The A (H3N2), A
(H1) and B/Sichuan/379/99-likevirusesweresimilar to
current vaccinestrains.

Influenza Strains Circulating in Canada

The predominant circulating strainsin Canadawere A/
Panama/2007/99-like (H3N2), and B/Hong Kong/22/01-
like. Additional circulating strains included A/New
Caledonial20/99 (HIN1), (H1N2), and B/Sichuan/379/
99. During the 2001/02 influenza season, the National
Microbiology Laboratory (NML) at Health Canada sub-
typed and characterized 403 influenzaisol ates between
October 4, 2001 and April 18, 2002. Of thetotal, 286
were A/Panama/2007/99 (H3N2)-likeisolates, 103 were
B/Hong Kong/22/01-likeisolates, and 4 were B/Sichuan/
379/99-like.

Influenza Strains Circulating in Ontario

In Ontario, between October 2001 and April 2002, the
strainsidentified and characterizedby NML were: 64 A/
Panama/2007/99-like(H3N2), 2 B/Sichuan/379/99-like,
and 82 B/Hong Kong/22/01-like. Table 1 shows the
influenzastrainscirculatinginOntarioduringsurvelllance
seasonsfrom 1999/00t0 2001/02, and thematch between
thecirculatingstrainsandthosewhichwereincludedinthe
vaccinesfor therespective season.

INFLUENZA STRAINS CIRCULATING IN CANADA 1999/00 TO 2001/02 SEASONS

Table 1.

Season Main Circulating Strains

1999/00 A/Sydney/05/97-like (H3N2)
B/Beijing/184/93-like

2000/01 A/New Caledonia/20/99-like (H1N1)
A/Panama/2007/99-like(H3N2)
B/Yamanashi/166/1998-like

2001/02 A/Panama/2007/99-like (H3N2)
B/Hong Kong/22/01-like
B/Sichuan/379/99-like

Source:

Respiratory viruses Section. National Microbiology Laboratory (NML)Population & Public Health Branch, Health Canada

Season's Vaccine Strains

A/Sydney/5/97(H3N2)-like
A/Beijing/262/95 (H1N1)-like
B/Yamanashi/166/98-like

A/New Caledonia/20/99-like (H1N1)
A/Panama/2007/99-like(H3N2)
B/Yamanashi/166/1998-like

A/Moscow/10/99(H3N2)-like
A/New Caledonia/20/99 (H1N1)-like
B/Sichuan/379/99-like

12/31/02
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2. Reportable Disease Information System
(RDIS) Cases of Confirmed Influenza

In Ontario, influenza is a reportable disease under
Regulation 559/51 of the Health Protection and
Promotion Act (HPPA) and boards of health arerequired
to transmit data on all laboratory-confirmed cases of
influenzato the PHB through RDI S, Sinceonly laboratory-
confirmed cases of influenzaare entered through RDI S,
thetruenumber of influenzacasesin Ontarioisnot completely
depicted. Information obtai ned from reportsoningitutiona
outbreaks (section 3) enhancestracking of thetotal number
of casesof influenzaintheprovince.

TheRDI Sinfluenzacasedefinitionincludesthefollowing:
* dclinicaly compatible sgnsand symptomsof influenza
withether:
- alaboratory confirmation by detection or isolation

or influenzavirusin pharyngedl or nasa secretions;
or

- demondtration of afour-fold or greater increasein
hemagglutination antibody titres to influenza
(seroconversion).

Results

Between October 1, 2001 and April 30, 2002, atotal of
2,138 casesof influenzawerereportedthroughRDIS. Of
thesecases, 1,536 (72%) wereinfluenzatypeA, and 602
(28%) wereinfluenzatypeB (Figure5, Table2). There
wasa219%increaseininfluenzacasesreportedthrough
RDISduringthe2001/02 surveillanceseasonascompared
tothepreviousseasonwhenonly 670 caseswerereported.
Agedigtributionforinfluenzacasesshowedthat most of the
RDIS-reported casesoccurred among theyoungest and
oldest residentsof theprovince(Figure6). Childrenaged
less than 5 years represented 34% of al laboratory-
confirmedinfluenzacases, with577 casesof influenzaA
and 145 casesof influenzaB casesfor that agegroup.

Fivehundredandsi xty-oneconfirmed casesof influenzaA
and forty cases of influenza B were reported among
individuals aged 70 years and greater. Thisage group
comprised 28% of thetotal casesof influenzareported
through RDI Sduringtheseason.

Themgjority of influenzaB casesoccurredamongyounger
agegroups. Therewere 145 (24%) casesof influenzaB

Figure 5
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Figure 6 Influenza Cases by Age Group, Ontario, 2001/02 *
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Data was missing for 20 (0.9%) of cases

*Source: RDIS, Public Health Branch

amonginfantsand childrenyounger than 5years, while 143 cases(23.8%) of influenzaB occurred amongyouthsaged
10to 14 yearsof age (Figures5 & 6).

Table2 showsthedistributionof theinfluenzacasesby healthunit andregionreportedthroughRDIS. Duringthe2001/
02 surveillance season, numbersof influenzacasesper capitawashighestintheNorthernand Easternregionsof the
provincewhereratesof influenzacaseswere43.7/100,000 popul ationand 35.8/100,000 popul ationrespectively. The
South West region had thelowest rate at 11.4/100,000 population; theratefor the Central East was 12.0/100,000
popul ationandfor the Central West regiontheratewas19.8/100,000 popul ation.

Hedlthunitsreported 39fata casesof influenzathrough RDI Sintheprovinceduringthe2001/02 season; amortality rate
of 0.3/100,000 populationinOntario. Of the39 deaths, 36 (92%) wererel atedtoinfluenzaA and 3 (8%) wereattri buted
toinfluenzaB. Influenzawastheunderlying causeof deathin9 cases, contributingin 18 cases, andincidental in3 cases.
Thecauseof deathwasunknownin’5 casesand undefinedin4. Themajority of deathsoccurred amongelderly cases.
Thirty-four (87%) of thedeceased cases(32influenzaA and 2influenzaB) wereol der than 70 yearsand 28 (72%) were
olderthan80years.
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Table 2
Influenza Cases by Health Unit and Region, Ontario, October 1,2001 to April 30,2002*
R egion Population Total No of Flu Cases R ate per
(2000 est.) 100,000(popn)
NORTHERN
Algoma 113,500 52 45.8
North Bay 86,500 144 166.5
N orthw estern 59,900 2 3.3
Porcupine 84,000 46 54.8
Sudbury 186,600 24 12.9
Thunder Bay 147,000 34 23.1
Timiskaming 33,900 9 26.5
TOTAL NORTHERN 711400 311 43.7
E astern
E astern Ontario 200,800 52 25.9
H astings-Prince Edw ard 159,500 23 14.4
Kingston-Frontenac 180,200 79 43.8
L eeds, Grenville 163,100 94 57.6
Ottawa-Carleton 779,300 289 37.1
Renfrew 101,100 30 29.7
TOTAL EASTERN 158,4000 567 35.8
Central East
D urham 512,300 62 12.1
Haliburton-K aw artha 168,000 9 5.4
M uskoka-Parry Sound 81,200 10 12.3
Peel Region 1,008,200.00 161 16.0
Peterborough 128,400 13 10.1
Simcoe County 377,200 71 18.8
Toronto (amalgam ated) 2,542,800 282 11.1
Y ork Region 724,900 58 8.0
TOTAL CENTRAL EAST 5,543,000 666 12.0
Central W est
Brant 130,200 12 9.2
Haldimand-Norfolk Region 11,000 7 63.6
Halton Region 375,700 46 12.2
Hamilton W entworth 498,600 123 24.7
Niagara Region 423,600 120 28.3
W aterloo Region 446,800 45 10.1
W ellington-D ufferin 241,800 68 28.1
TOTAL W EST 2,127,700 421 19.8
South W est
Bruce, Grey-Owen Sound 157,700 25 15.9
Elgin-St Thomas 84,200 7 8.3
Huron 61,100 24 39.3
Chatham K ent 113,100 3 2.7
Lambton 132,400 1 0.8
M iddlesex-London 413,200 38 9.2
Oxford 102,600 11 10.7
Perth 75,200 52 69.1
W indsor Essex 381,700 12 3.1
TOTAL 1,521,200 173 11.4
PROVINCIAL TOTAL 11,487,300 2,138 18.6
*Source: RDIS, Public Health Branch, Ministry of Health and Long Term Care
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3. Reports of Influenza and Respiratory
Infection Outbreaks in Institutions, Ontario,
2001/02 Season

Since2001, inadditiontoreportinginfluenzaoutbresks, al
hedlthunitswererequiredtoreportall respiratory infection
outbreaks caused by known or unknown respiratory
organismsthat occurred in Long-Term Care Facilities
(LTCFs) andhealthcareingtitutionsintheir jurisdictions.

Data were collected and analyzed for outbreaks that
occurredinL TCFs, retirement homes(RH) of morethan
10 residents, acute care hospitals (ACH), chronic care
hospitals(CCH), psychiatrichospitals,andschedulel and
[ facilities.

For thisyear’s surveillance period, data on combined
LTCFs(i.e., nursinghomes’homesfor theaged, nursing
homeg/retirement homes) wereincludedinL TCFreports.
Inprevioussummary reports, L TCFsincludedonly nursing
homesand homesfor theaged.

Criteriafor apotential influenzaoutbreak inaninstitution
ae

» onelaboratory confirmed case- residents, patientsor
staff - withanorganismsuchasinfluenzavirusisol ated
or detectedfromanasopharyngea swaborwith4-fold
or greater hemaggl utinationantibody titre; or

» twocasesof acuterespiratory tractillnessoccurring
within48hoursinageographicarea; or

» morethanoneunit(inafacility) havingacaseof acute
respiratory illnesswithin48hours.

Thelasttwobulletsared socriteriafor apotentia respiratory
outbreak caused by organismsother thaninfluenza.

Any further progressionof the” potential outbreak” istobe
consideredanoutbreak. Epidemiologically linkedclinical
casesarea soincludedinthetotal number of casesfor an
ingtitutional respiratory infectionoutbresk.

Reportsonrespiratory outbreaksininstitutionsinclude
epidemiol ogicinformationonres dents/patientsand staf f
suchasinfluenzaimmuni zationcoveragerates, morbidity
andmortality attributes, duration, seasonal distributionof
outbresks, andantivira usagefor prophylaxisortherapy to
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control anoutbreak. Informationonvaccineefficacywould
normally beincludedinthesummary report. However,
insufficient datawereavail abletoana yzethiscomponent
forthe2001/02 surveillanceseason. Thisinformationwill
becollected for the2002/03 season. Preliminary reports
werefaxedtothePublicHeathBranch, MOHLTC,within
24 hoursof outbreak onset. Preliminary reportswereuseful
forwarning purposesandfor monitoringrespiratory outbresk
activity intheprovince.

Find reportsweresubmitted after outbreaksweredeclared
over, and were used in theformulation of thissummary

report.
Results

Therewere317 confirmedingtitutiona respiratory outbresks
reportedtotheM OHL TC during the2001/02 season, of
which195wereattributedtoinfluenza. Thisrepresentsan
increased number of influenzaoutbreaksover the2000/01
season, in which only 9 such outbreaks occurred. The
increaseininfluenzacasesmay beexplainedby anincrease
ininfluenzaactivity andtheexceptionally light 2000/01
influenzaseason.

Thirty-four of 37 healthunitsreportedat|east 1 respiratory
outbreak this season, with the majority of outbreaks
occurringinLTCFs.

Data Analysis

Causative Organisms

Of the 317 reported respiratory outbreaks, 195 (61.5%)
werelaboratory-confirmedinfluenzaoutbreaks: 162were
duetoinfluenzaA, 12wereduetoinfluenzaB, 5weredue
toA and B and, in16 outbreaks, influenzawascombined
withanother organism/sasshowninTable3.

The2001/02surveillanceseasonwasthefirstyearinwhich
institutional outbreaksdueto other respiratory organisms
werereportable. A number of non-influenzaorganisms
weredetectedin 44 of theoutbreaks: 32RSV, 8by PIV,
1outbresk combinedbothRSV andPIV. Threeadditional
outbreakswerecaused by 3 separatebacterial organisms;
1 each of StreptococcusPneumoniae, Mycoplasmaand
Haemophilusinfluenzae. In77 respiratory outbreaks, the
causativeorganismwasunknown.
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Table 3

CAUSATIVE ORGANISM S, RESPIRATORY OUTBREAKS 2001/02

Influenza Outbreaks No. of Outbreaks

Non-Flu OQutbreaks No. of Outbreaks

Influenza A 162 RSV 32
Influenza B 12 PIV 8
Combined A & B 5 RSV & PIV 1
A & RSV 10 H. Influenzae 1
A & RSV & PIV 2 M ycoplasma 1
B & Group A Strep 1 Strep Pneumoniae 1
B & RSV 3 Unknown 77

M issing 1

Distribution of Respiratory Outbreaks, Including
Influenza, by Health Unit

Duringthe2001/02 surveillanceseason, 34 of 37(91.9%)
health unitsreported at | east oneinstitutional respiratory
infectionoutbreak. Of these 34 health units, 24 (70.6%)
reported 5or moreoutbreakswith 3healthunits(Ottawa,
Waterloo and the amalgamated city of Toronto) each
reporting morethan 20 outbreaks.

A total of 195influenzainfectionoutbreakswerereported
by 33 of 37(89.2%) healthunits. Seventeen of 33 health
unitsreported 5or moreoutbreaks, 4 healthunitsreported
100r moreinfluenzaoutbreaks,whileTorontoreported 32
influenzaoutbreaks.

A total of 121 respiratory infection outbreaksduetonon-
influenzaorganismswerereported by 28 of 37 (75.7%)
provincia hedthunits, of which44(36.4%) wereattributed
toaknown causativeorganism. Elevenhealthunitsreported
5or moreoutbreakswhile3reported 10 or moreoutbreaks.

Respiratory Outbreaks, Including Influenza,
in Institutions

Therewereatotal of 317 respiratory infectionoutbreaks
reportediningtitutionsintheprovinceduringthe2001/02
season. Of these, 237 (74.8%) were reported from the
followingtypesof L TCFs: 176(55.5%) occurredinNursing
Homes(NHs), 54 (17.0%) inHomesFor theAged (HFA)
and 7 outbreaks(2.2%) wereincombinedfacilities. Two
outbreaksoccurredincombined NursingHome/Homefor
the Aged (NH/HFA) and 5 outbreaksin Nursing Home/
Retirement Home(NH/RH) combinations.

Of thetotal number of respiratory infection outbreaks, 22
(6.9%) wereinacutecarehospitals(ACHs), 10(3.2%) in
chroniccarehospitals(CCHs) and 42 (13.2%) occurredin
RHsthat had morethan 10residents. Additionally, 6 cases
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(1.9%) occurredin®other” institutions, whichincluded
Schedulel andl | facilitiesand psychiatrichospitals.

A tota of 195influenzainfectionoutbreakswerereported
in institutions. LTCFs made up 68.2% of reporting
institutions: 100 occurred in NHs, 29 in HFAS, and 4
occurredincombinedfacilities(LinNH/HFA, 3inNH/
RH). Therewere20influenzaoutbreaksin ACHSs, 9in
CCHs, 29inRHswithover 10residentsand4in* other”
inditutions.

Therewereatotal of 44ingtitutional respiratory outbreaks
caused by knownorganismsother thaninfluenza. LTCFs
madeup 79.5%of theingtitutionsthat experiencedthistype
of outbreak: 25in NHs, 9in HFAs, and 1 outbreak ina
combinedfacility. TherewasloutbreakinanACH, 7in
RHswith more than 10 residentsand 1 occurred in an
“other” institution. There were no reported outbreaks
attributedtoknownnon-influenzaorganismsin CCHSs.

Duration of Respiratory Outbreaks, Including

Influenza

For the2001/02 season, outbreak durationwasdefinedas
the number of daysfromthe onset of illnessin thefirst
caseuntil theoutbreak wasdeclared over. Thisdiffers
fromearlier reportswhenoutbreak durationwasdefinedas
theperiod betweentheonset of illnessinthefirst caseand
onset of ilInessinthelast case. Thedefinitionof duration
waschangedtoensureuniformity among healthunitsin
applicationof thedefinition.

Duetothewiderangeof dataresults, medianresultsare
reported.

Forthe293respiratory outbreaksinwhichdurationwas
reported, the median duration was 19 days (range 2-70
days) (Table 4). For outbreaks in which the causative
organismwasunknown, themediandurationwas16days
(2-70).
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M edianduration of theoutbreakscaused by influenzaorganismswas18.5 days(range5-44 days), median duration of
outbreakscaused by influenzaB alonewas15.5 (range 12-28), whilefor influenzaA outbreaks, meandurationwas18
days(range6-44). Mediandurationfor outbreakscaused by influenzaA inconjunctionwith B was24 (range13-29)
and outbreakscaused by influenzain combinationwith other organism/swas 19 days(range5-33).
Mediandurationfor outbreaksdueto non-influenzaorganismswas25witharangeof 6-54 days.

Table 4

MEDIAN DURATIONSOF RESPIRATORY OUTBREAKSBY ORGANISM TYPE
Influenza Outbreaks No. of Days Non-Flu Outbreaks No. of Days
Influenza A 18 RSV 25
Influenza B 15.5 PIV 20
Combined A& B 24 Unknown 16

Flu and Other 19 All Non-Flu O/Bs 25
organisms

All Influenza O/Bs 18.5

Occurrence of Respiratory Outbreaks, Including Influenza

For all institutional respiratory outbreaks, peak activity occurredinMarch, withatotal of 112 outbreaks(Figure7).
Outbreak activity duetoinfluenzainfectionsimilarly peakedinMarch, whilerespiratory diseaseoutbreaksduetonon-
influenzaactivity peakedinJanuary.

Peak activity for the 77 outbreaksfor whichacausativeorganismwasnot knownoccurredin January.. Sincerespiratory
outbreak activity duetoorganismsother thaninfluenzasimilarly peakedin January, thismay indicateanon-influenza
etiology for the 77 outbreaks.

Figure 7
Institutional Respiratory Outbreaks by Month of Onset,
Ontario 2001/02
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Attack Rates and Vaccine Efficacy for
Institutional Respiratory Outbreaks, Including
Influenza

Residents

During the 317 outbreaks, 5,370 cases were reported
among 35,339 residents. The overall attack rate for the
season (total number of resi dent casesfor all outbreaks/total
number of resi dentsinaffectedareasof ingtitutionsinvolved
intheoutbreak) was19.1%.

Themedianresident attack ratefor respiratory outbreaks
was16.5% (range0.7-90). Theoutbreak withthehighest
resident attack rate (90%) occurredinaretirement home
where 9 out of the 10 at-risk residents experienced an
influenzaA infection.

Themedianattack ratefor influenzainfectionoutbreakswas
16.8% (range0.7-90) whilefor non-influenzaoutbreaks
thisratewas17.7% (range0.8-52).

caseswerereportedamong 28,501 residents. Theoveral
attack ratefor the season (total number of resident cases
for all respiratory outbreaks/ total number of residentsin
affected areas of L TCFsinvolved inthe outbreak) was
18.2%. This calculation includes data only for those
ingtitutionsthat supplied bothnumerator and denominator
tocalculateattack rates.

Asoutlinedabove, themedianattack ratefor al ingtitutions
was 16.5% (range 0.7-90). The median attack rate for
LTCFswasasfollows:. ratefor NHswas 17.9% (range
0.8-62.5), for HFAswas12.3% (range0.9-51.7) andfor
combinedfacilitiestheratewas10% (6.0-41.2).

For ACHSs, themedianattack ratewas23.3% (range5.0-
50), and for CCHswas 8% (3.7-35).

For“ other” institutions, thisratewas 16.9% (0.9-58.8).

Table 5

MEDIAN RESIDENT ATTACK RATES, ALL RESPIRATORY OUTBREAKS,
BY INSTITUTION TYPE (%)

Type of Institution

Resident Median Attack Rate (Range)

Nursing Home 17.9 (0.8-62.5)
Home for the aged 12.3 (0.9-51.7)
Retirement Home 14.9 (0.7-90.0)
Acute Care Hospital 23.3 (5.0-50.0)
Chronic Care Hospital 8.0 (3.7-35.0)
Combined Facilities 10.0 (6.0-41.2)
Other Facilities 16.9 (0.9-58.8)

V accineefficacy amongbothres dent and staff popul ations
iningtitutional respiratory outbreskscouldnot bedetermined
becausesufficient datawerenot available. Thisdatawill be
collectedforthe2002/03influenzaandrespiratory outbreak
surveillanceseason.

Attack rates for Respiratory Outbreaks,
Including influenza, by Institution Type

Residents

For the 233 LTCF institutional respiratory outbreaks,
includinginfluenza, for whichdatawereavailable, 4,528
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Attack Rate for Influenza Outbreaks

Residents

For the 129 L TCFinstitutional influenzaoutbreaksfor
which data were available, 2,769 cases were reported
among 16,410 residents. The overall attack ratefor the
season (total number of resident casesfor al influenza
outbreaks/total number of residentsin affected areasof
L TCFsinvolvedintheoutbreak) was16.7 % (range0.7-
90) andwasbrokendownasfollows: NHs18.6% (range
0.8-56.7) and HFAs 11.1% (0.9-48.2).
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Themedianattack ratefor all ingtitutionswas16.7% (range
0.7-90). The median attack rate for ACHs was 22.2 %
(range 5-50), for CCHs 7.9 % (3.7-35) and for RHs
13.7 % (0.7-90).

Median attack rates were not calculated for “other” or
combinedfacilitiesduetosmall cell size(<5outbreaks).

Attack Rates for Non-Influenza Outbreaks

Residents

For the35L TCFingtitutional non-influenzaoutbreaksfor
whichdatawereavail able, 695 caseswerereported among
4,281 residents. Theoverdl attack ratefor theseason (total
number of resident casesfor all non-influenzaoutbreaks/
total number of residents in affected areas of LTCFs
involvedintheoutbreak) was16.2%. Themedian attack
ratefor alinstitutionswas17.7 % (range0.8-52). Median
attack rateswerecal culatedfor NHs, HFAsand RHsonly,
duetosmall cell sizes(<5) for other ingtitutions. For NHs,
themedianratewas17.9% (range0.8-52) for HFAs27.7
(2.3-51.7) andfor RHs 15.4 (2.3-36.4).

Staff Attack Rate

A total of 1117 staff caseswerereported among 27,231
exposedin288ingtitutiond respiratory outbreaks, givingan
overall attack rateof 4.7%. For LTCFsalone, therewere
978casesamong 27,231 at-risk staff during 214 outbreaks
withanoverall attack rate of 4.9%.

Themedianstaff attack ratefor respiratory outbreaksinall
facilitieswas2.5% (range0-66.7) andfor L TCFstherate
was 2.7% (0-37.5).

Themedian staff attack ratefor influenzaoutbreaksinall

ingtitutionswas2.7% (range0-66.7) andfor non-influenza
outbreakswas 0.9% (0-37.5).

Staff were excluded from work in 126 (49.6%) of 254
respiratory outbreaksfor whichdatawereavailable.

Duetoinsufficientdata, thereason/sfor staff exclusoncould
not bedetermined(i.e., if exclusionwasinaccordancewith
institutional policy orwasordered by themedical officer of
healthunder s.22of theHealth Protectionand Promotion
Act). Thisinformationwill be collected for the 2002/03
influenzaandrespiratory outbreak surveillanceseason.

Resident Vaccination Rate

For the 269 outbreaks for which reports on vaccination
rateswereavail able, themedianvaccinationratewas95%
(range6.5-100). Of the237 outbreaksreportedin LTCFs,
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resident vaccinationrateswerereportedfor 207 (77%).
Themedianvaccinationratein L TCFswas95.5% (range
6.7-100): 96% in NH (range 10.3-100) and 94.6% in
HFA (6.7-100). Ninety-six LTCFsreported rates less
than 95%, the rate recommended in the Mandatory
Health Programsand ServicesGuidelines. Onehundred
andeevenindtitutionsreportedvaccinationratesexceeding
95%, and 18 (8.7%) of the207 L TCFsreported a100%
resident vaccinationrate.

Complications and Mortality Among Residents
for Respiratory Outbreaks, Including Influenza

Ingtitutionsthat reported respiratory infection outbreaks
duringthe2001/02 surveillanceseason experiencedatotal
of 167 deaths attributed to the outbreak. Of these, 156
(93.4%) occurredin L TCF outbreaksinwhichthemean
casefatality ratewas3.8%. Themean casefatality ratefor
all institutionsthat reported outbreakswas 3.2%.

For all institutional respiratory outbreaks, thenumber of
caseshospitalized asaconsequenceof theoutbreak was
368, of these, 287 (78%) occurredin LTCFs.

Therewere267radiologicaly confirmedcasesof pneumonia
asaresultof respiratory outbreak activity, 206 (77.2%) of
whichoccurredinLTCFs.

[ningtitutionsreportinginfluenzaoutbreaks, therewerea
total of 125desaths, or 74.9% of thetotal number of deaths
attributed to respiratory outbreaks. There were 165
radiol ogicaly confirmed casesof pneumonia(75.5%0f the
total number of cases) and atotal of 165 cases were
hospitalized (73.9%) asaconsequenceof theinfluenza
outbreak.

L TCFsrepresentedasignificant proportionof institutions
reportingcomplicationsasaresult of aninfluenzaoutbresk.
Of the125desthsthat occurredasaresult of influenza, 115
(92%) occurred in LTCFs. Of the total 201 cases of
radiologically confirmedpneumonia, 152 (75.6%) occurred
INLTCFs. Similarly, LTCFsrepresented 216 of thetotal
272(79.4%) influenza-rel ated hospitalizations.

I nstitutionsreporting non-influenzaoutbreaksnoted 15
patient deeths(9.0%of thetotd ), 34radiol ogicaly confirmed
casesof pneumonia(12.7%), with atotal of 55 patients
hospitalized (14.9%) asaconsequenceof theoutbreak.

InLTCFs, thetotal number of deathsattributed to non-
influenzaoutbreakswas 14 (9.0% of thetotal number of
respiratory outbreak rel ated deaths). Therewere26 cases
of radiologically confirmed pneumonia (9.7%) and 32
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caseswerehospitalized (8.7%) asaresult of respiratory
outbreaksdueto organismsother thaninfluenza.

A total of 22 deathsoccurred amongresidentsforwhoma
causativeorganismwasnot found. Fivedeathsoccurredin
anoutbreak wherethecausativeorganismwasnot recorded.

Antivirals

InOntario, antiviralshavebeeninusefor theprophylaxis
and treatment of influenzaA infectionssince 1988, and
Amantadineisrecommendedfor outbreak prophylaxisin
institutions. Although neuraminidaseinhibitorshavenot
been approved by Health Canadafor prophylacticuseat
thistime, thereissomeevidencefromrandomised, controlled
trial sthat thesemedi cationsared soeffectiveinprophylaxis.

Duringthe2001/02 season, antiviral swereadministeredin
167 of 179 (93.3%) influenzaoutbreaksfor which data
were available. Amantadinewasgivento residentsfor
prophylaxisin1090of 167 (65.3%) influenzaoutbreaksthis
Season, andaneuraminidaseinhibitor, Osdtamivir (Tamiflu”)
was al so administered with Amantadine in 36 (21.6%)
outbreaksfor treatment or prophylaxis. Oseltamiviraone
wasadministeredin20(12.0%) outbreakswhereantiviras
wereused. In2 outbreakstheantiviral administeredwas
not specified. Comparisonscoul d not bemadebetweenthe
effects of Amantadine and Tamiflu® on the duration of
outbresksduetoinsufficient dataonindicationsfor antivira
use(prophylaxisor therapy). Thisdatawill becollectedfor
the2002/03 season.

4, Influenza Activity Level Reporting
Every week, influenzaactivity wasassessed andreported

Influenza Activity lewvel By health Unit
Weak Ending February 23, 2002

Martbhem Ortaria
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tothePublicHed thBranchby themedicd officer of hedlth
of each health unit. The data was then mapped and
published weekly in the Ontario Influenza Bulletin.
Suggestedindicatorsfor determiningloca influenzaactivity
includedthefollowing: influenza-likeillness(ILI) rates
reported by sentinel physicians, institutional and non-
ingtitutional (e.g., day carefacilities) outbreaksandresults
fromlocd virology laboratories.

FortheBulletin, influenzaactivity isdefined asthelevel of
influenzarlikeillness(IL1) prevaentinthelocal community.
ILIisdefinedby thepresenceof al of thefollowing: (fever
>=38°C, acuteonset coughor sorethroat, malaise, myagia
and/or fatigue).

I nfluenzaactivity wascategori zedintooneof thefollowing
fourdesignations.

e 1=NoAdctivity

e 2=_Sporadic Activity (sporadically occurring ILI or
lab-confirmed influenzawith no outbreaks detected)

» 3=Locdized Outbresks(outbresksaffectingasingle
geographicareawithinthehedthunit jurisdiction; these
can beingtitution-based and/or community outbresks)

e 4 = Widespread Outbreaks (outbreaks affecting
multiple/non-adjacent geographic areas within the
hedlth unit jurisdiction, and not involving two or more
regionsinahealth unit.

Theranked datathat issubmittedtothePHB ispresented
graphically onamapof OntariotoshowthelL | activity for
theweek ending February 23, 2002, the peak periodfor
reportedinfluenzaactivity.

Results

Onaverage, 27 (73%) of the37 health
units in Ontario reported weekly
throughout thei nfluenzaseason(range:
23-32). Activity levelsfluctuatedfrom
“noactivity” to“ sporadic activity”
fromearly Novembertoearly January,
then progressed to “localized
outbreaks’ in late January until the
end of April. A few health units
reported “widespread outbreaks’
from late January until the end of
April.
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5. Health Canada/College of Family Phy-
sicians of Canada (CFPC) FluWatch Program

Establishedinthe1999/00influenzasurveillanceseason, the
Ontario Sentinel PhysicianInfluenzaSurveillance(SPIS)
wasdi scontinuedfor the2000/01 season. Inplaceof SPIS,
sentinel physician data were collected, collated and
disseminatedthroughthenationa Fluwatchprogram. The
Collegeof Family Physiciansof Canada(CFPC) recruited
66 physiciansby censusdivisionsacrossOntario, for the
Fluwatch program. Sentinel physicians were asked to
report thenumber of casesof influenza-like-iliness(IL1) per
agegroupfor oneday eachweek, andthetotal number of
patient visitsper agegroupfor thesameday. Theratesof
vigtstosentind physiciansfor ILI rangedfrom8to58visits
of IL1 per 1,000 patients seen.

Vaccination Rates in LTCFs and Hospitals All
facilities

TheMandatoryHealthProgramsand ServicesGuiddines
(MHPSG) issued under the HPPA 1990, state that all
L TCFsshouldachievetheprovincial immunizationtarget
rateof 95%for residents. Under the® InfluenzaPrevention
and Surveillance Protocol for Ontario Long-Term Care
Facilities’ released by theMOHL TCinNovember 1999
andthe® InfluenzaSurvelllanceProtocol for PublicHospitas’
issued by theOntario Hospital AssociationinJuly 2000,
influenzavaccinecoverageratesfromres dentsand staff of
L TCFsandstaff of publichospitalsaretobereportedtothe
local medical officer of healthby December 1 of eachyear.
Theratesarethenreportedtotheprovinceby thehea thunit.
ThefollowinginformationwasreportedinDecember 2001for
the2001/02influenzaseason.

Residents

I mmuni zation data collected from 434 of 436 LTCFs
indicated that themedianinfluenzavaccination coverage
achievedfor res dentsthisseasonwas95.5 % ascompared
tothepreviousseason, whichwas95.2 %.

L TCFsthat reported respiratory outbreaksal soreported
medianinfluenzaimmunizationcoverageof 95.5% (range
6.7-100) for residents.

Staff

Staff influenzai mmunization coverageratewasreportedfor
432 0f 436 L T CFs. L TCF staff median coverageratefor
this season was 86.4 %, as compared to the previous
season, whichwas90.1%.
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Themedianvaccinationrateof staff whoworkedinL TCFs
that experiencedrespiratory outbreakswas87.5% (range
0-100).

Staff influenza coverage was reported for 134 of 136
hospitals operating under the Public Hospital Act in
Ontario. Median staff coverage rate for the 2001/02
seasonwas50.8%, ascomparedtothe previousseason,
whichwas63.3%. Thereisnorequirement for hospitalsto
report coverageratesfor hospital patients.

Themedianimmunizationcoverageratefor saff inhospitas
that experiencedrespiratory outbreakswas44.8% (range
7.1-82). Themedian patient vaccinationratefor hospitals
that experienced respiratory outbreakswas68.9 (range
16.7-100).

Detailed data obtained in the last three years from the
I nfluenzaPrevention and Sur veillancePr otocol sfor
OntarioL ong-Term Car eFacilitiesandthel nfluenza
Surveillance Protocol for Public Hospitals will be
publishedinafutureeditionof PHERO.
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THE POTENTIAL FOR WEST NILE
VIRUS INFECTION AND OPTIONS
FOR MOSQUITO CONTROL

S\r;se 1999, the number of cases of West Nile virus
Nv) among humansin North Americahasbeenrising
and the geographic range of West Nilevirushasexpanded
from New York City to encompass most of the Eastern
and Central part of the United States. Asaresult, public
hedlth unitsin Ontarioincreased their survelllanceactivities
to monitor the occurrence of WNv in humans, birdsand
Mosguitoes.

West Nile Virus

TheWest Nileviruswasfirst isolated from Uganda, Africa
in 1937 from the blood of afebrilewoman.®? Thevirusis
transmitted by mosquito vector — mosguitoes become
infected by feeding primarily oninfected birds. Thevirusis
carriedinthemosquitoes saivary glandsand canthen be
transmitted to birds, humans and mammal sthrough blood
feeding.® In humans, theincubation period for thevirus
ranges from threeto 15 days.® Mild illnessfrom WNv
(“West Nilefever”) ischaracterized by fever, fatigueand
headache, whilesavereillnessincludesmeningoencephditis
(inflammation of thebrainand themeninges). Thelikdihood
that severe neurologicillnesswill develop increaseswith
age. Serologic WNv diagnosisin humanscan bebased on
the presence of IgM antibodies.®

West Nileviruswasdetected for thefirst timeinthe Western
Hemispherein 1999 when an outbreak occurred in and
around New York City. Sixty-two casesof illnesswere
confirmed, with saven deeths.? Wild bird desthswerecritica
inidentifying WNv asthe cause of the human outbreak, in
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additiontoidentifying thevirus geographicand tempora
boundaries.* Thevirusmay have beenintroduced tothe
New York areaby transport of aninfected mosquitovia
anaircraft, inapersonincubating thevirus, by migratory
birds, or by thelegd orillega importsof birds> TheNew
York strain was phylogenetically most closely related to
an Israel 1998 strain (based on envelope glycoprotein
sequencedata).® Worldwide, recent human outbreaks of
WNvV haveoccurredin Algeriain 1994, Romaniain 1996-
1997, the Czech Republic in 1997, the Democratic
Republic of Congoin 1998, Russiain 1999, the United
Statesin 1999-2001, and Israel in 2000.° Human cases
have recently been confirmed in Ontario, Canada.

Geographic Distribution of West Nile Virus—
North America

During thesummer of 2000, West Nilevirusspread severd
hundred kilometersfrom the previousyear’ s epicentre of
New York City to several other U.S. statesand al the
counties in New York State that border Ontario and
Quebec.® Itissuspected that in 2000, the virus passed
undetected viabirdsfrom New York Stateinto Ontario
and Quebec.® In 2000, 21 human cases of WNv
meningoencephalitiswerereported in the United States,
with 2 deathsin the New York City area” Thefirst
detected human cases of WNv outsidethe North Eastern
United States were reported in late summer 2001 ina
rural Floridacounty.® For theyear 2001inthe USA, a
tota of 48 human casesof WNv meningoencephditiswere
reported; five of thesedied.! Asof September 3, 2002,
there have been 673 |aboratory-positive human casesand
32 deathsduring 2002 inthe United States.’®

InCanada, thesurveillancefor West Nilevirushasincluded
the examination and testing of dead birds (of the Corvid
family) and adult mosguitoes. The Canadian Cooperéative
WildlifeHed th Centre (CCWHC) hasworked with Hedth
Canada, provincia ministriesof health and local public
hedlth unitstoimplement anational dead bird surveillance
program.® After the 1999 WNv outbreak in New York
City, dead bird surveillancewasimplemented in Canada
in 2000. Birdswere collected inthe Atlantic provinces,
Ontario, Quebec, Manitobaand Saskatchewan; none of
185 birdswith autopsy findings suggestive of WNv were
foundto beinfected.®

Dead bird surveillance intensified in 2001, and while
submissionsfor WNv testing occurred in sameregions of
Canada, only those from Southern Ontario werefound
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infected with the virus. In 2002, al provinces except
Newfoundland have submitted dead birds for testing.
WNVv-positive birds have been found in Nova Scotia,
Ontario, Quebec, Manitobaand Saskatchewan.? Inthe
United States, the West Nile virus surveillance system
monitorsthe geographic and tempora spread of thevirus
over the contiguous United States. Asof September 3,
2002, 31 states collect mosquito data; 27 states collected
human data; and 45 states collected bird data.®

Wild bird surveillancewascriticd inidentifying WNv as
the cause of the 1999 human outbreak in New York City.
However, asurveillance system relying solely on bird
monitoring hasitslimitations. Surveillanceof wildbird deeths
requires the cooperation of the public and all levels of
government. Largetractsof land cannot be adequately
monitored without the cooperation of thepublicinreporting
dead birds. Educating the public on the importance of
reporting dead birdsis critical for any West Nile virus
surveillancesystem.*

Human Health Risks of West Nile Virus

Thehuman health risks associated with West Nilevirus
vary withage. Foringtance, theoverall atack rateof clinica
WNVv infectioninthe New York City epidemicin 1999
wasat least 6.5 cases per million population. However,
the attack ratein persons 50 years of age and older inthat
epidemic wasalmost 20timesashigh astherateinthose
under 50years:® Inaddition, individuals50 yearsand ol der
had agreater risk of devel oping severeillnessasaresult of
WNV infection.® Overall, lessthan 1% of all infected
personsdevel op severeillness.®*

Of thosewith severeillness, case-fatdity rateshaveranged
from 3%to 15%, withthe highest ratesamong the el derly.®
Inthe 1999 Volgograd, Russia, WNv outbreak, 75% of
the40fatal cases(84 casesof meningoencephalitisintotal)
wereover theageof sixty.!® Statistica analyssof the 1999
New York City outbreak determined that older age (75
yearsand older) was an independent risk factor for death
from WNv.2 In 2000, two deaths occurred among 19
personsin New York and New Jersey hospitalized with
encephalitisand who had IgM antibodiestothevirus; both
of the deceased were over 80 yearsold.”

Endnote

* Peterson et d., estimated that approximately 1in 150
personsinfected with WNv would develop meningitis,
encephalitisor meningoencephditis.’®
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Options for Mosquito Control

Decreas ng the chance of exposureto vector mosquitoes
would likely reduce therisk of human West Nile virus
infection. Personal protective measuresinclude staying
indoorswhen mosquito activity isat itspesk (usualy around
dusk and dawn), wearing light-coloured, long-sleeved
clothing, and applying approved insect repellent containing
DEET. Mosquitoes may be kept out of homes by
mai ntai ning i ntact screensonwindowsand doors. Inareas
where WNV activity has been anticipated or confirmed,
health departments have launched public education
campaigns encouraging not only personal protective
measures but also elimination of common mosquito
breeding sitesaround homes. Thelatter isaccomplished
for example, by draining standingwater inrain barrelsand
swimming pool covers, overturningwhed barrows, changing
thewater in birdbaths, or discarding old tiresand other
objects in which water stagnates. Studies of the
effectiveness of such programs could improve future
education campaigns.

Human exposure to mosquito vectors of West Nilevirus
may also be decreased by reducing thelocal populations
of adult mosqguitoesthat arelikely seeking blood meals.
Mosquito control may involvethegpplicationof “larvicides’
(insecticideswhich target mosguito larvae), “adulticides’
(insecticideswhich target adult mosquitoes), or both.

InCanada, thegpproved larvicidesincludebiologicd agents
such asthebacteria spore, Bacillusthuringiensis(* Bt”,
including the variant israelensis or “Bti”), the insect
development inhibitor, methoprene, andthechitin-synthesis
inhibitor, diflubenzuron. Larvicidesareapplied directly to
water areas where mosquitoes are breeding; granular,
pelletized or briquet formsof larvicidesare gpplied by hand
or by backpack- or aircraft-mounted “ sprayers’ .t

The adulticides are chemical agents such as the
organophosphates mal athion and chlorpyrifos, and the
synthetic pyrethroid, resmethrin. Adulticidesareapplied
by ground-based (e.g., truck-mounted) or aircraft-based
equipment, and dispersed either asan “ ultra-low volume
fog” (“fogging”) or, less commonly, by the thermal
“spraying” of oil-based liquid.

Considerations in Deciding Whether to Under-
take Chemical Mosquito Control

Decisions about implementing mosquito control are
challenging dueto the dynamic nature of human infection
rates, thelack of high-quality evidencethat large-scale
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mosquito control will reduce human infections, and the
potential adverse effects of mosqguito control for both
humansand ecosystems. Thus, any decision about mosquito
control must consder the human hedthimpactsand effects,
the frequency of application, the effectiveness of the
intervention, the natural history of the virus, and other
factors.

Adulticidesandlarvicides, whilecontrolling mosquitoes, can
have adverse human health effects, particularly for the
personsinvolved in handling or applying theinsecticide.
Some adulticidesmay cause dose-dependent periphera and
central nervous systemimpairment.’? Direct contact with
larvicides can cause mild skin and eyeirritation.®* 4 Due
to the dose-dependence of adverse effectsand to growth
and developmental factors, children aremore susceptible
to the health effects of pesticides, although children’s
exposuresaretypically much lessthan those of handlers
and applicators.

Thefrequency of application hasboth logistical and cost
implications. Adulticiding would usually bereserved for
infrequent use, employed only when adult mosquito
populationsare high and therisk of vector-bornediseaseis
high. Larviciding, ontheother hand, isoften oneof thefirst
measurestaken to control mosquito populations, for severd
reasons. Firstly, larvicides specifically target mosquito
breeding grounds, unlikeadulticidesthat rely on broad area
application. Secondly, many breeding habitats, including
ditches, reservoirsand swampland, tend to belocated in
rural or lessdensely populated areaswhich can beeasily
identified for larvicide application. (Structures such as
storm-sewer catch basinsare, however, important urban
breeding sites). Thirdly, theadversehuman health effects
of larvicidesarelessfrequently reported and less severe
than those associated with adulticides.

A third consideration in deciding to undertake mosquito
control is the effectiveness of the intervention. Both
larvicdesand adulticidesareeffectiveat controlling mosquito
populations, given theright conditions. To beeffective,
larvicides should be applied to mosquito breeding sites,
timed inrelationto themosquito life cycle and to westher
events. This requires knowledge of the species’
characteristicsand breeding habitats, which should be part
of mosquito surveillance. Adulticidesmust dso beapplied
under particular meteorologica conditions, whererainand
windwill not interferewiththeir effectiveness.

A fourth consideration isthe natural history of thevirus—
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how West Nileviruswouldlikely affect human populaions
if noinsecticidewere undertaken to control mosquitoes.
SinceWNv isnew to Canada, it remainsdifficultto predict
the extent to which it will cause human morbidity and
mordity inthevariousregionsof thecountry. Information
and risk estimates may beinferred from the experience of
other regionssuch asthe United States, but their geography,
popul ation demographics, species of mosquitoes, and
mosguito control programs, may differ sgnificantly from
thosein Canada. Evenwithin Canada, theimpact of WNv
on human populationswill likely vary. For instance, in
Southern Ontario —where human popul ationsare more
concentrated and the mosquito-breeding seasonislonger
—theimpact of thevirusmay bemore significant thanin
Northern Ontario where human populations are more
dispersed and mosquito-breeding seasons are shorter.
Finally, the U.S. experience suggeststhat WNv in humans
is adynamic situation that as yet precludes accurate
predictionsof futureinfectionrates.

Additional cond derationsin deciding whether to undertake
insecticidal mosquito control for WNv includethelikely
environmental impacts, the availability of pesticide
application equipment or contractors, the amount and
sustainability of funding availablefor pesticide purchase
and itsapplication, the human popul ation characteristics
of thearea(rura versusurban and the percentage of elderly
individuas), and knowledge of the mosguito populations,
including their species, their breeding and feeding habits,
and estimates of the percentage of mosquitoes carrying
thevirus. Theseasond climate—e.g., hot and dry summer
versus a cooler, wet one — will influence mosquito
populations. Loca weather, particularly wind and rain,
will affect the effectiveness of mosquitoci de application.
Findly, theextent of human morbidity and morality from
WNv will likely influence decisionsabout using mosquito
control, particularly adulticiding.

In some parts of the USA, mosquito control ispart of an
Integrated Pest Management (IPM) program. AnIPM
programisasustanableapproach that combineshiologicd,
cultural, physical, and chemical methodsof controlling
animal or plant “pest” populations, whileminimizing the
adverseeconomic, environmenta or human hedthrisks®®
In Ontario, oneof thefirst municipa I1PM programsbegan
inWaterloo inthelate 1970sto manageturfgrass. Since
then, IPM has been refined into the city’s Plant Health
CareProgram. InMay 2002, theHaton Regiona Council
voted to accept Health and Socia Services Committee
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“Report No. 06-02” in which the non-essential use of 2
pesticideson municipaly-owned land had to be part of an
IPM program.® Mosquito control for WNv could thus
becomeincorporated into ajurisdiction’sIPM program, 3
and should include surveillance, mosquito breeding site
reduction, communicationsand public education, and if
necessary, biological and chemical control of mosouitoes™
If an areadoes not havean IPM program, thedecisionto 4,
employ chemical meansto control mosquitoesfor West
Nileviruscould becomeacomponent of such aprogram.
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Summary of Reportable Diseases in Ontario - October, 2002

Health Units by Region

Population
2000

AIDS Campylo. Chicken- | Chlamydia Enceph./ GAS Gonort hea
pox Meningitis
5 23 1

Algoma 125,109 3
North Bay 93,505 3 10 3
Northwestern 91,920 13 1
Porcupine 93,680 11
Sudbury 199,619 21 1
Thunder Bay 158,698 32 7
Timiskaming 37,721

e ey
Eastern Ontario 194,945 6 1 5 1
Hastings & Prince Edward 159,088 19 1
Kingston, Frontenac & Lennox 180,225 31 1
Leeds, Grenville & Lanark 163,143 2 1
Ottawa 779,274 1 26 25 109 2 17
Renfrew 101,131 2 6

Durham 512,271 73 1

Haliburton-Kawartha 168,120 13

M uskoka-Parry Sound 86,218 2 2 1

Peel 1,008,163 33 40 82 2 17

Peterborough 128,881 3 20 16 1 1

Simcoe 377,405 19 10 20 3 1

Toronto - total 2,542,844 1 111 119 610 6 6 187
North 627,021 26 55 120 31
South 688,584 1 43 34 217 1 95
West 509,302 28 8 174 4 2 43
East 717,937 14 22 99 2 3 18

York 724,969 38 45 3 2 4

ter] o sel %6l 9 217

Grey Bruce 157,664 1 6

Elgin-St. Thomas 84,182 2 9 9

Huron 61,097 3 4 1

Chatham-K ent 112,897 2 2

Lambton 131,643

M iddlesex-London 412,976 1 38 3 2 8

Oxford 102,561 2

Perth 75,238 3 4

W indsor-Essex 381,672 8 49 2 1

lotal - Central W est

October 2002

* Total YID 2002

The Toronto City regions above are now deflned as: North

East -
* Adjusted for deletions and late reports.

12/31/02

former Scarborough and East Y or

2,222 485
11,669 344

k

-

1,460

Brant 126,481 3 14 21 1 1
Haldimand-Norfolk 109,536 2 1 4

Halton 375,705 2 2

Hamilton 498,553 35 66 6 1 6
Niagara 423,600 20 31 1 3
W aterloo 446,833 13 62

W ellington-Dufferin-Guelph 241,777

3,899 11,513 14,740 - 2514
i wsl soeel s sl 0 e seel | geen

- former North Y ork; South

215

- former City of Toronto; West -

former Etobicoke and City of York;
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Summary of Reportable Diseases in Ontario - October, 2002

Population AIDS PPNG Hepatitis Hepatitis Hepatitis Hib influenza | Measles | Meningo-
Health Units by Region 2000 A B C coccal

Algoma 125,109

North Bay 93,505 2

Northwestern 91,920 2

Porcupine 93,680 1

Sudbury 199,619 2 6

Thunder Bay 158,698 1 3

Timiskaming 37,721

T e e e e e e e

Eastern Ontario 194,945 1 1

Hastings & Prince Edward 159,088

Kingston, Frontenac & Lennox 180,225

Leeds, Grenville & Lanark 163,143 1

Ottawa 779,274 1 1 26

Renfrew 101,131

Durham 512,271

Haliburton-Kawartha 168,120 8

M uskoka-Parry Sound 86,218 5

Peel 1,008,163 4 23 2

Peterborough 128,881 11 1

Simcoe 377,405 12

Toronto - total 2,542,844 1 5 5 2 109 1
North 627,021 29
South 688,584 1 3 4 1 39 1
West 509,302 1 1 1 23
East 717,937 1 18

York 724,969

Grey Bruce 157,664

Elgin-St. Thomas 84,182 2

Huron 61,097

Chatham-Kent 112,897

Lambton 131,643

Middlesex-London 412,976 1 8 1

Oxford 102,561

Perth 75,238

W indsor-Essex 381,672 12

Brant 126,481 1 1

Haldimand-Norfolk 109,536

Halton 375,705 1

Hamilton 498,553 37

Niagara 423,600 24 1

W aterloo 446,833 5

W ellington-Dufferin-Guelph 241,777

. -
Eaaaaa e

S e B e e
ey 8 sl ] el 2 seel sl el 8l e

The Toronto City regions above are now defined as: North - former North Y ork; South - former City of Toronto; West - former Etobicoke and City of York;
East - former Scarborough and East York

* Adjusted for deletions and late reports.
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Summary of Reportable Diseases in Ontario - October, 2002

| Population | AIDS Mumps Pertussis Rubella Salmon. |higellosib Syphilis VIEC
Health Units by Region 2000 (Primisec)

Algoma 125,109

North Bay 93,505 1 4 1

Northwestern 91,920

Porcupine 93,680

Sudbury 199,619 1 3 1

Thunder Bay 158,698 1 5

Timiskaming ‘ 37,721

Eastern Ontario 194,945 1 2 1

Hastings & Prince Edward 159,088

Kingston, Frontenac & Lennox 180,225

Leeds, Grenville & Lanark 163,143 1 1

Ottawa 779,274 1 6 13 1

Renfrew 101,131 | 2

Durham 512,271

Haliburton-Kawartha 168,120 2 3 1

M uskoka-Parry Sound 86,218 2

Peel 1,008,163 20 5

Peterborough 128,881 6 1

Simcoe 377,405 1

Toronto - total 2,542,844 1 1 6 63 9 13 3
North 627,021 3 21 1
South 688,584 1 9 6 12 1
West 509,302 2 22 2 1
East 717,937 1 1 11 1 1

York 724,969 || 2 17 1 2

Grey Bruce 157,664 2 1

Elgin-St. Thomas 84,182

Huron 61,097 4

Chatham-Kent 112,897 1

Lambton 131,643

Middlesex-London 412,976 1 1

Oxford 102,561 1

Perth 75,238

W indsor-Essex ‘ 381,672 21 1

Brant 126,481 2

Haldimand-Norfolk 109,536

Halton 375,705 1

Hamilton 498,553 1 9 1
Niagara 423,600 12
W aterloo 446,833 1 8
W ellington-Dufferin-Guelph 241, 777

2
2
2
1
-_

* Total YID 2002
* Total YTD 2001 _ 2,200

The Toronto City regions above are now defined as: North - former North Y ork; South - former City of Toronto; West - former Etobicoke and City of York;
East - former Scarborough and East Y ork

* Adjusted for deletions and late reports.
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Summary of Reportable Diseases
39 Quarter, 2002

Ministry of Health and Long-Term Care

Ontario
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Summary of Reportable Diseases in Ontario - 3" Quarter 2002

Population AIDS Campylo. Chicken- | Chlamydia Enceph./ GAS Gonorrhea
Health Units by Region 2000 pox Meningitis
17 2 76 1

Algoma 125,109 1
North Bay 93,505 3 7 34 1 1
Northwestern 91,920 6 8 51 3 1 7
Porcupine 93,680 4 43 1 2
Sudbury 199,619 10 5 80 2
Thunder Bay 158,698 2 11 93 5 1 6
Timiskaming 37,721 7
Eastern Ontario 194,945 28 3 25
Hastings & Prince Edward 159,088 10 4 46 1
Kingston, Frontenac & Lennox 180,225 91 2 4
Leeds, Grenville & Lanark 163,143 12 2
Ottawa 779,274 108 42 295 14 4 55
Renfrew 101,131 6 27
Durham 512,271 1 59 147 172 3 5 34
Haliburton-Kawartha 168,120 14 23
M uskoka-Parry Sound 86,218 3 2 6 1
Peel 1,008,163 160 273 356 30 3 76
Peterborough 128,881 1 7 9 56 6 4
Simcoe 377,405 54 90 87 10 3 4
Toronto -total 2,542,844 8 467 219 1,646 87 15 484
North 627,021 1 114 41 368 8 1 74
South 688,584 6 142 52 544 48 11 231
West 509,302 1 143 23 420 15 3 105
East 717,937 68 103 314 16 74
York 724,969 197 31 138 16 1 9
Grey Bruce 157,664 26 24 2 6
Elgin-St. Thomas 84,182 11 13 16 4
Huron 61,097 24 8 1 1
Chatham-Kent 112,897 10 7 25 1 2
Lambton 131,643 17 1
M iddlesex-London 412,976 24 185 36 1 25
Oxford 102,561 17 28 1 4
Perth 75,238 26 2 13 3
W indsor-Essex 381,672 68 131 20 1 7
ffffff
Brant 126,481 11 28 48 1 2 1
Haldimand-Norfolk 109,536 15 9 10 1
Halton 375,705 40 7 42 5 1 2
Hamilton 498,553 2 48 32 197 15 3 34
Niagara 423,600 68 144 106 4 1 16
W aterloo 446,833 68 161 8 2 8

W ellington-Dufferin-Guelph 241,777 43 8 70 2 5
Total - Central W est ooog8s) 2|  oos| oosl e3¢l sl to] 66
3rd Quarter 2002 11,669,344 1675 109 4,433
* Total YID 2002 l: 3,562 11,206 13,280 2,244

* Total Y70 2001 - el el el 2,220

The Toronto City regions above are now defined as: North - former North York; South - former City of Toronto; West - former Etobicoke and City of York;
East - former Scarborough and East York
* Adjusted for deletions and late reports.

12/31/02 219 PHERO



Summary of Reportable Diseases in Ontario - 3@ Quarter 2002

Population PPNG Hepatitis Hepatitis Hepatitis Hib influenzal Measles Meningo-
Health Units by Region 2000 A B C coccal
11

Algoma 125,109

North Bay 93,505 1

Northwestern 91,920

Porcupine 93,680 1

Sudbury 199,619 20 1

Thunder Bay 158,698 2 19

Timiskaming 37,721

e B e e e e

Eastern Ontario 194,945 1 15

Hastings & Prince Edward 159,088 2

Kingston, Frontenac & Lennox 180,225 2 24

Leeds, Grenville & Lanark 163,143 14

Ottawa 779,274 2 3 2 97 1

Renfrew 101,131 1 2

Durham 512,271 1

Haliburton-Kawartha 168,120 10 1

M uskoka-Parry Sound 86,218 12

Peel 1,008,163 4 3 1 87 2 1

Peterborough 128,881 2 15

Simcoe 377,405 3 63

Toronto -total 2,542,844 30 35 17 295 4
North 627,021 4 4 69
South 688,584 16 8 5 102 2
West 509,302 3 15 6 64
East 717,937 7 8 2 60 2

York 724,969 7 5 1 29 1

Grey Bruce 157,664 1 14

Elgin-St. Thomas 84,182 8

Huron 61,097 4 1

Chatham-Kent 112,897 1

Lambton 131,643 4 21

Middlesex-London 412,976 1 2 38

Oxford 102,561

Perth 75,238 1 3 1

W indsor-Essex 381,672 39

Total - Southwest =~~~ |

Brant 126,481 2 2

Haldimand-Norfolk 109,536 4

Halton 375,705 20

Hamilton 498,553 2 2 65 1

Niagara 423,600 1 60

W aterloo 446,833 1 24

W ellington-Dufferin-Guelph 241,777

_____—
e L] o o . o . -

R R
fmapres 8 8 e el ael el sl el 8

The Toronto City regions above are now defined as: North - former North Y ork; South - former City of Toronto; West - former Etobicoke and City of Y ork;
East - former Scarborough and East Y ork
* Adjusted for deletions and late reports.

PHERO 220 12/31/02




Summary of Reportable Diseases in Ontario - 3" Quarter 2002

Population Mumps Pertussis Rubella Shigellosis | Syphilis VIEC
Health Units by Region 2000 (PrimiSec)
5

Algoma 125,109 2 1
North Bay 93,505 3 2 3
Northwestern 91,920 3
Porcupine 93,680 7 2
Sudbury 199,619 6 7
Thunder Bay 158,698 2 4 1
Timiskaming 37,721 1
R T T e e e e
Eastern Ontario 194,945 10 10 1 6
Hastings & Prince Edward 159,088 2 16 10
Kingston, Frontenac & Lennox 180,225 1
Leeds, Grenville & Lanark 163,143 7 7 4
Ottawa 779,274 17 1 54 8 2 12
Renfrew 101,131 1 3
Durham 512,271 1 35 6
Haliburton-Kawartha 168,120 2 9 1 6
M uskoka-Parry Sound 86,218 4 25
Peel 1,008,163 4 76 10 1 8
Peterborough 128,881 13 2 1
Simcoe 377,405 2 13 2
Toronto -total 2,542,844 2 35 228 35 45 18
North 627,021 11 65 3 3 4
South 688,584 15 58 27 35 6
West 509,302 1 6 63 3 5 4
East 717,937 1 3 42 2 2 4
York 724,969 9 76 2 16
R B e T o4
Grey Bruce 157,664 11 7
Elgin-St. Thomas 84,182 3 3 1 4
Huron 61,097 8 5
Chatham-Kent 112,897 5 1
Lambton 131,643
M iddlesex-London 412,976 14 1 5
Oxford 102,561 5 7
Perth 75,238 1 8 6
W indsor-Essex 381,672 2 19 3 4
LT BT R e S i e e ey
Brant 126,481 11 6
Haldimand-Norfolk 109,536 10
Halton 375,705 2 25 6
Hamilton 498,553 5 36 1 6
Niagara 423,600 1 37 4 11
W aterloo 446,833 2 42 13
W ellington-Dufferin-Guelph 241,777 2 19 1 9

3rdQuarter 2002 11,669,344

* lotal YID 2001

The Toronto City regions above are now defined as: North - former North Y ork; South - former City of Toronto; West - former Etobicoke and City of York;
East - former Scarborough and East Y ork

* Adjusted for deletions and late reports.
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Vaccine Preventable and Other Diseases

Measles by Month
Ontario
January-September, 2001 and 2002

Number of Cases

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Total for 2001 includes "confirmed" and "probable" cases

Measles by Age

Ontario
January-September, 2001 and 2002

Number of Cases Rate per 100,000
B b 3
2 N 2 T e 2
1t wmm  ~  wmm Uk 1
0 0

<1 1-4 5-9 10-14 15-19 20-24 25-29 30-39 40+

Age
[32001lnumber  —2001rate ®W2002 number  ==2002 rate

Total for 2001 includes "confirmed" and "probable" cases
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Vaccine Preventable and Other Diseases

Meningococcal Disease by Month
Ontario
January-September, 2001 and 2002

Number of Cases

15

10 e e ML

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Meningococcal Disease by Age
Ontario

January-September, 2001 and 2002
0 Number of Cases Rate per 100,000

Age

12001 number —2001rate ®@@2002 number ==2002 rate
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Enteric Diseases

Salmonellosis by Month
Ontario
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Shigellosis by Month
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