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WNV Surveillance, United States, 2001*:WNV Surveillance, United States, 2001*:
Order of TopicsOrder of Topics

•• ArboNET overviewArboNET overview
•• BirdsBirds
•• MosquitoesMosquitoes
•• EquinesEquines
•• HumansHumans
•• Summary & conclusionsSummary & conclusions





How many states collected West Nile How many states collected West Nile 
virus (WNV) surveillance data in 2001?virus (WNV) surveillance data in 2001?

•• 39 state/local jurisdictions reporting dead 39 state/local jurisdictions reporting dead 
bird denominator databird denominator data

•• 35 35 -- mosquito denominator datamosquito denominator data
•• 29 29 -- human denominator datahuman denominator data
•• 27 27 –– veterinary/horse denominator dataveterinary/horse denominator data
•• 11 11 -- sentinel animal denominator datasentinel animal denominator data
•• 4 4 -- seroprevalence denominator dataseroprevalence denominator data

As of 3/13/2002As of 3/13/2002



How much activity in 2001?How much activity in 2001?

19991999 28 counties in 4 states reported28 counties in 4 states reported
any WNV activityany WNV activity

20002000 136 counties in 12 states & DC136 counties in 12 states & DC
reported any WNV activityreported any WNV activity

20012001 358 counties in 27 states & DC358 counties in 27 states & DC
reported any WNV activityreported any WNV activity
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States Reporting WNVStates Reporting WNV--Positive Dead Birds, Positive Dead Birds, 
2001*2001*

0
500

1000
1500
2000
2500
3000

N Engl
Mid-A

tl
S Atl
ESC
WSC
ENC
WNC

# 
po

si
tiv

e 
bi

rd
s

7,338 birds
328 counties
27 states & DC

DCDC

* As of 3/13/2002



WNV Surveillance, United States, 2001*:WNV Surveillance, United States, 2001*:
Summary of Dead Bird DataSummary of Dead Bird Data

•• 69,102 dead birds reported69,102 dead birds reported
•• 32,918 tested (48% of reported)32,918 tested (48% of reported)
•• 7,338 WNV7,338 WNV--positive (22% of tested)positive (22% of tested)

•• 5,161 in genus 5,161 in genus CorvusCorvus (71%)(71%)
•• 2,177 in other genera (29%)2,177 in other genera (29%)

•• 54% of tested crows “positive”54% of tested crows “positive”
•• 9% birds from other species “positive”9% birds from other species “positive”

* As of 3/13/2002* As of 3/13/2002



U.S. counties reporting any West Nile virus-infected
birdsbirds in 19991999 (N = 28 counties)



U.S. counties reporting any West Nile virus-infected
birdsbirds from Jan Jan -- May 2000May 2000 (N = 4 counties) 



U.S. counties reporting any West Nile virus-infected
birdsbirds from Jan Jan -- Jul 2000Jul 2000 (N = 40 counties) 



U.S. counties reporting any West Nile virus-infected
birdsbirds from Jan Jan -- Aug 2000Aug 2000 (N = 88 counties) 



U.S. counties reporting any West Nile virus-infected
birdsbirds from Jan Jan -- Sep 2000Sep 2000 (N = 122 counties) 



U.S. counties reporting any West Nile virus-infected
birdsbirds from Jan Jan -- Oct 2000Oct 2000 (N = 134 counties) 



U.S. counties reporting any West Nile virus-infected
birdsbirds from Jan Jan -- Dec 2000Dec 2000 (N = 136 counties) 



U.S. counties reporting any West Nile virus-infected
birdsbirds from Jan Jan -- May 2001May 2001 (N = 11 counties) 



U.S. counties reporting any West Nile virus-infected
birdsbirds from Jan Jan -- Jun 2001Jun 2001 (N = 22 counties) 



U.S. counties reporting any West Nile virus-infected
birdsbirds from Jan Jan -- Jul 2001Jul 2001 (N = 82 counties) 



U.S. counties reporting any West Nile virus-infected
birdsbirds from Jan Jan -- Aug 2001Aug 2001 (N = 200 counties) 



U.S. counties reporting any West Nile virus-infected
birdsbirds from Jan Jan -- Sep 2001Sep 2001 (N = 298 counties) 



U.S. counties reporting any West Nile virus-infected
birdsbirds from Jan Jan -- Oct 2001Oct 2001 (N = 327 counties) 



U.S. counties reporting any West Nile virus-infected
birdsbirds from Jan Jan -- Dec 2001Dec 2001 (N = 328 counties) 



No. of WNVNo. of WNV--Positive Crows Reported,Positive Crows Reported,
MidMid--Atlantic, New England, & South Atlantic Atlantic, New England, & South Atlantic 

Regions, by Week, 2001*Regions, by Week, 2001*
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No. of WNVNo. of WNV--Positive Crows Reported, North Central Positive Crows Reported, North Central 
& South Central Regions, by Week, 2001*& South Central Regions, by Week, 2001*
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States Reporting WNVStates Reporting WNV--Positive Mosquito Positive Mosquito 
Pools, 2001*Pools, 2001*
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Summary of MosquitoSummary of Mosquito--Based WNV Surveillance,Based WNV Surveillance,
United States, 2001*United States, 2001*

•• 918 WNV918 WNV--positive mosquito poolspositive mosquito pools

•• 27 positive species27 positive species

•• 543 pools (59%) 543 pools (59%) Cx pipiens,Cx pipiens, Cx restuans, Cx restuans, or mixedor mixed
•• 70 (8%) 70 (8%) Cx salinariusCx salinarius

•• Earliest: Earliest: Cx pipiensCx pipiens, 31 MAY, Middlesex County, NJ, 31 MAY, Middlesex County, NJ

•• Latest: Latest: Cx pipiensCx pipiens, 25 OCT, Camden County, NJ, 25 OCT, Camden County, NJ

* As of 3/13/2002* As of 3/13/2002



WNVWNV--Positive Mosquito Species Reported,Positive Mosquito Species Reported,
United States, 2001*United States, 2001*

Cs. melanuraCs. melanura

Cq. perturbansCq. perturbans

Deinocerites cancerDeinocerites cancer

Ps. columbiaePs. columbiae

Orthopodomyia signiferaOrthopodomyia signifera

Uranotaenia sapphirinaUranotaenia sapphirina

barberibarberi

punctipennispunctipennis

atropos atropos 

crucianscrucians

quadrimaculatusquadrimaculatus

atlanticus atlanticus 

canadensis canadensis 

cantator cantator 

japonicus japonicus 

sollicitans sollicitans 

taeniorhynchus taeniorhynchus 

triseriatus triseriatus 

trivittatustrivittatus

albopicutusalbopicutus

cinereuscinereus

vexansvexans

pipiens    pipiens    

restuans restuans 

quinq quinq 

salinarius salinarius 

nigripalpusnigripalpus

OtherOtherAnophelesAnophelesOchlerotatusOchlerotatusAedesAedesCulexCulex

* As of 3/13/2002* As of 3/13/2002



U.S. Counties Reporting WNV-Positive 
MosquitoesMosquitoes

1999

8 counties



U.S. Counties Reporting WNV-Positive 
MosquitoesMosquitoes

2000
JAN - JUL
6 counties



U.S. Counties Reporting WNV-Positive 
MosquitoesMosquitoes

2000
JAN - AUG
19 counties



U.S. Counties Reporting WNV-Positive 
MosquitoesMosquitoes

2000
JAN - SEP
27 counties



U.S. Counties Reporting WNV-Positive 
MosquitoesMosquitoes

2000
JAN - DEC
33 counties



U.S. Counties Reporting WNV-Positive 
MosquitoesMosquitoes

2001
JAN - JUN
6 counties



U.S. Counties Reporting WNV-Positive 
MosquitoesMosquitoes

2001
JAN - JUL
32 counties



U.S. Counties Reporting WNV-Positive 
MosquitoesMosquitoes

2001
JAN - AUG
61 counties



U.S. Counties Reporting WNV-Positive 
MosquitoesMosquitoes

2001
JAN - DEC
71 counties



Non-Human Mammals Reported WNV-
Infected, United States, 1999-2001
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States Reporting Equine WNV Disease States Reporting Equine WNV Disease 
Cases, 2001*Cases, 2001*
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U.S. counties reporting U.S. counties reporting equineequine WNVWNV illnessesillnesses
19991999 (N = 2 counties)(N = 2 counties)



U.S. counties reporting U.S. counties reporting equineequine WNV illnessesWNV illnesses
Jan Jan -- Aug 2000Aug 2000 (N = 6 counties)(N = 6 counties)



U.S. counties reporting U.S. counties reporting equineequine WNV illnessesWNV illnesses
Jan Jan -- Sep 2000Sep 2000 (N = 19 counties)(N = 19 counties)



U.S. counties reporting U.S. counties reporting equineequine WNV illnessesWNV illnesses
Jan Jan -- Oct 2000Oct 2000 (N = 26 counties)(N = 26 counties)



U.S. counties reporting U.S. counties reporting equineequine WNV illnessesWNV illnesses
Jan Jan -- Dec 2000Dec 2000 (N = 26 counties)(N = 26 counties)



U.S. counties reporting U.S. counties reporting equineequine WNV illnessesWNV illnesses
Jan Jan -- Jul 2001Jul 2001 (N = 9 counties)(N = 9 counties)



U.S. counties reporting U.S. counties reporting equineequine WNV illnessesWNV illnesses
Jan Jan -- Aug 2001Aug 2001 (N = 36 counties)(N = 36 counties)



U.S. counties reporting U.S. counties reporting equineequine WNV illnessesWNV illnesses
Jan Jan -- Sep 2001Sep 2001 (N = 84 counties)(N = 84 counties)



U.S. counties reporting U.S. counties reporting equineequine WNV illnessesWNV illnesses
Jan Jan -- Oct 2001Oct 2001 (N = 119 counties)(N = 119 counties)



U.S. counties reporting U.S. counties reporting equineequine WNV illnessesWNV illnesses
Jan Jan -- Nov 2001Nov 2001 (N = 124 counties)(N = 124 counties)



U.S. counties reporting U.S. counties reporting equineequine WNV illnessesWNV illnesses
Jan Jan -- Dec 2001Dec 2001 (N = 125 counties)(N = 125 counties)



States Reporting Human WNV Disease States Reporting Human WNV Disease 
Cases, 2001*Cases, 2001*
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U.S. counties reporting humanhuman WNV illness
19991999 (N = 6 counties)



U.S. counties reporting humanhuman WNV illness
20002000 (N = 10 counties) 



U.S. counties reporting humanhuman WNV illness
Jan Jan -- Jul 2001Jul 2001 (N = 5 counties) 



U.S. counties reporting humanhuman WNV illness
Jan Jan -- Aug 2001Aug 2001 (N = 22 counties) 



U.S. counties reporting humanhuman WNV illness
Jan Jan -- Sep 2001Sep 2001 (N = 33 counties) 



U.S. counties reporting humanhuman WNV illness
Jan Jan -- Oct 2001Oct 2001 (N = 38 counties) 



U.S. counties reporting humanhuman WNV illness
Jan Jan -- Dec 2001Dec 2001 (N = 39 counties) 



Reported Human WNV Disease Cases,Reported Human WNV Disease Cases,
United States, 1999United States, 1999--2001*2001*

Onset DatesOnset DatesCountiesCountiesStatesStatesCasesCasesYearYear

13 JUL 13 JUL –– 7 DEC7 DEC39391010666620012001

20 JUL 20 JUL –– 27 SEP27 SEP101033212120002000

2 AUG 2 AUG –– 24 SEP24 SEP6611626219991999

* As of 3/13/2002



Human WNV Disease Cases, by Week of Onset, Human WNV Disease Cases, by Week of Onset, 
United States, 1999United States, 1999--2001*2001*
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Human WNV Disease Cases, by Week of Illness Onset, Human WNV Disease Cases, by Week of Illness Onset, 
“Northern” vs. “Southern” United States, 2001*“Northern” vs. “Southern” United States, 2001*
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WNV Case-Patient Demographics & Mortality, 
United States, 1999-2001

65%65%54%54%MalesMales

14%14%11%11%CFRCFR

19 19 -- 90905 5 –– 9090rangerange
68686565medianmedian

Age (yr)Age (yr)
66668383nn

2001*2001*19991999--20002000

* As of 3/13/2002



Summary of Summary of anyany WNV Activity,WNV Activity,
United States, 1999United States, 1999--2001*2001*

8 APR 8 APR –– 26 DEC26 DEC358358282820012001

6 FEB 6 FEB –– 17 NOV17 NOV145145131320002000

9 AUG 9 AUG –– 15 NOV15 NOV28285519991999

Date RangeDate RangeCountiesCountiesStatesStatesYearYear

* As of 3/13/2002



Western-Most U.S. Counties Reporting WNV-Positive Bird

2001,2001, 2000,2000, 19991999

*

*

*
1st human cases, 1999



Southern-Most U.S. Counties Reporting WNV-Positive Bird

2001, 2001, 2000, 2000, 19991999

*
1st human cases, 1999



WNV-Infected Crows, Horses, Mosquitoes, & Humans,
South Atlantic Region, U.S., by MMWR Week, 2001*

0

50

100

150

200

17 21 25 29 33 37 41 45 49
MMWR Week

N
o

. 
o

f 
h

o
rs

es
 &

 c
ro

w
s

0

5

10

15

20

25

N
o

. 
o

f 
h

u
m

an
s 

&
 p

o
o

ls

Horses Crows Any mosquito species Humans

* As of 3/13/2002* As of 3/13/2002



No. of WNV-infected birds, mosquito pools, horses, & humans by 
week of collection/illness onset, Mid-Atlantic region, 2001
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Lead Time from WNV Surveillance Event to 1Lead Time from WNV Surveillance Event to 1stst Human Human 
Case, 39 Counties,United States, 2001*Case, 39 Counties,United States, 2001*

1010222211113636CountiesCounties

“1st positive” before 1st human“1st positive” before 1st human

6 6 -- 71711212--76763 3 -- 85851 1 -- 118118Range (days)Range (days)

2525343428285050Median (days)Median (days)

2626363634345151Mean (days)Mean (days)

Epidemic Epidemic 
VectorVector

MosquitoMosquitoHorseHorseBirdBird

* As of 3/13/2002



National WNV Surveillance, 2001:National WNV Surveillance, 2001:
ConclusionsConclusions

•• Dramatic southward & westward expansion since Dramatic southward & westward expansion since 
19991999

•• Two major transmission foci in 2001: northeast & Two major transmission foci in 2001: northeast & 
southeastsoutheast

•• WNV probably entered Florida/Georgia in 2000WNV probably entered Florida/Georgia in 2000
•• Major equine epizootic in 2001, especially in South Major equine epizootic in 2001, especially in South 

Atlantic regionAtlantic region
•• Only sporadic human cases despite intense Only sporadic human cases despite intense 

epizootic in some areasepizootic in some areas
•• Prolonged transmission season observedProlonged transmission season observed
•• Bird and crow surveillance remain effectiveBird and crow surveillance remain effective



Canada:Canada:
Summary of WNV Surveillance, 2001*Summary of WNV Surveillance, 2001*

•• Birds collected / tested in 7 provinces (PEI to Birds collected / tested in 7 provinces (PEI to 
Saskatchewan)Saskatchewan)

•• WNVWNV--positives detected in S.E. Ontario (Windsor, positives detected in S.E. Ontario (Windsor, 
London, & Toronto) London, & Toronto) 

•• Of 2,592 birds tested, 121 (5%) WNVOf 2,592 birds tested, 121 (5%) WNV--positivepositive
•• American crow  American crow  ---- 100/1449 (7%)100/1449 (7%)
•• Bluejay  Bluejay  ---- 21/1056 (2%)21/1056 (2%)
•• Common raven  Common raven  ---- 0/610/61
•• BlackBlack--billed magpie  billed magpie  ---- 0/140/14
•• Other species  Other species  ---- 0/120/12

•• No human disease reportedNo human disease reported

* Provided by Health Canada
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