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VA Human Infections from Arboviral Diseases

Arboviral Condition 2019
3 yr avg. 

trend
3 yr avg. 2018 2017 2016

La Crosse virus, neuroinvasive 0 1 2 0 0

West Nile infection, neuroinvasive 4 19 38 12 6

West Nile infection, non-neuroinvasive 2 5 10 1 2

Chikungunya virus diseases 9 5 3 5 6

Dengue virus 19 16 8 12 27

Zika virus, disease 1 39 1 6 109

Grand Total 62 73 44 172



Imported Arboviral Disease Cases in VA in 2019

Chikungunya (9 travel-related cases)

• India (4), Brazil (1), Congo (1), DRC (1), Ethiopia (1), Maldives (1)



Imported Arboviral Disease Cases in VA in 2019

Dengue (19 travel-related cases)

• India (10), Guatemala (2), DR (2), Jamaica (2), Cuba (1), Mexico (1), 

Nicaragua (1)



Imported Arboviral Disease Cases in VA in 2019

Zika (28 travel-related cases)

• Honduras (13), El Salvador (10), Guatemala (2), India (3)



West Nile Virus in US in 2018
As of Jan 8th, 2,544 WNV human cases found in 48 states and DC.

• 447 more WNV cases than 2017, 395 more than 2016

• 63% classified as neuroinvasive (meningitis or encephalitis)

• 37% classified as non-neuroinvasive (febrile illness)

• 357 WNV presumptive viremic donors reported from 35 states

• 137 fatalities (5.3% CFR) reported from 35 states



West Nile Virus in US in 2019
As of Jan 7th, 917 WNV human cases found in 43 states and DC.

• Over 60% decrease from 2018 cases

• 66% classified as neuroinvasive (meningitis or encephalitis)

• 34% classified as non-neuroinvasive (febrile illness)

• 100 WNV presumptive viremic donors reported from 23 states

• 51 fatalities (5.5% CFR) reported from 35 states



6 WNV human cases in 4 jurisdictions

• 66% (4 cases) neuroinvasive

• 33% (2 cases) non-neuroinvasive

• 1 fatality reported

West Nile in VA in 2019



98% reported fever

50% reported nausea/vomiting

48% reported muscle weakness

26% reported arthralgia (joint pain)

30% reported rash

65% reported headache

61% reported altered mental status

17% (n=9) reported as fatal

**54 cases total (42 neuro, 12 non-neuro)

33% reported stiff neck

2018-2019 VA WNV CASES (n=54, 42 neuro & 12 non-neuro)

38/54 encephalitis/meningitis



There were 316,021 mosquitoes trapped and tested in 9,166 pools 
during 2019 surveillance.

NOVA Central

Tidewater

9,970 mosquitoes

3,042 mosquitoes

448 mosquitoes



Of 8,501 pools, 1.99% (n=169 pools) were WNV positive.

Tidewater
Maps by: James Broyhill Central

NOVA



Of 8,501 pools, 1.99% (n=169 pools) were WNV positive.



Of 2,051 pools, 0.39% (n=8 pools) were EEE positive.

Tidewater

Maps by: James Broyhill



Of 2,051 pools, 0.39% (n=8 pools) were EEE positive.



MOSQUITO SPECIES TESTED FOR WNV
(2019, n=8,501 pools)
165 Cx. pip./res. pools WNV+

4 Cs. mel. pools WNV+

MOSQUITO SPECIES TESTED FOR EEE
(2019, n=2,051 pools)

8 Cs. mel. pools WNV+



Minimum Infection Rate: ([number of positive pools / total specimens tested] x 1000), with the data representing a single species or 

species group collected over a time period and geographic area relevant to the goals of the surveillance program.- CDC
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Weekly Cx. pip./res. MIR 2012-2019

Human 

Cases



Weekly Cx. pip./res. MIR 2012-2019



Influence  of  Cx. pipiens/restuans annual  WNV  

minimum  infection  rate (MIR) on the count human 

WNV cases in VA.
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Linking Mosquito and Human WNV Data
“Holy grail of WNV mosquito surveillance”~John Orr 
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Virginia 2012-2019 Cx. pip./res. MIR



Birds?

https://www.birdnote.org/show/how-long-does-robin-live

0

1

2

3

4

5

6

7

0

10

20

30

40

50

60

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
1

4

20
15

20
16

20
17

20
18

20
19

A
n

n
u

al
 W

N
V

 M
in

im
u

m
 In

fe
ct

io
n

 R
at

e 
(M

IR
)

N
u

m
b

er
 o

f 
H

u
m

an
 C

as
e

s

Year

Number of Human Cases WNV MIR in Cx. pipiens/restuans

Influence  of  Cx. pipiens/restuans annual  WNV

minimum  infection  rate (MIR) on the count human 

WNV cases in VA.

https://www.allaboutbirds.org/guide/American_Robin/overview

https://www.birdnote.org/show/how-long-does-robin-live
https://www.allaboutbirds.org/guide/American_Robin/overview


“An American Robin can produce three successful broods in one year. On average, though, only 40 
percent of nests successfully produce young. Only 25 percent of those fledged young survive to 
November. From that point on, about half of the robins alive in any year will make it to the next. 
Despite the fact that a lucky robin can live to be 14 years old, the entire population turns over on 
average every six years.”

https://www.birdnote.org/show/how-long-does-robin-live
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https://www.allaboutbirds.org/guide/American_Robin/overview
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https://www.ncdc.noaa.gov/cag/statewide/background

26 WNV cases 5 WNV cases 0 WNV cases 5 WNV cases

5 WNV cases 1 WNV cases 5 WNV cases 5 WNV cases

9 WNV cases 30 WNV cases 6 WNV cases 7 WNV cases

21 WNV cases 8 WNV cases 13 WNV cases 48 WNV cases

https://www.ncdc.noaa.gov/cag/statewide/background
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Lindsey N. et al. Multistate Outbreak of Eastern Equine 
Encephalitis Virus-United States, 2019 (2020) MMWR



Dengue

PAHO Epidemiological Update 11/11/2019

“Rapid unplanned urbanization, changing land use patterns and increased international 
travel and trade have brought people into more frequent contact with vectors; climate 
and other environmental changes have added to their spread.”- PAHO



Accomplishments/Reminders

• Mosquito Monthly Report (http://www.vdh.virginia.gov/environmental-epidemiology/bugs-human-health-statistics/)

• Mosquito data is available on ArboNET for current year

• Attending TRAST, NMMM

• No mosquito testing at DCLS for 2020

• Enter IR data to MosquitoNET PLZ

• NEVBD CoE Newsletter interest

http://www.vdh.virginia.gov/environmental-epidemiology/bugs-human-health-statistics/


Questions?
MANY THANKS TO:
• West Nile Virus Northern VA Managers Meeting
• TRAST
• VMCA
• Chesapeake Mosquito Control
• Fairfax County Dept. of Health- Vector Borne Diseases Program
• Hampton Mosquito Control
• Henrico County Mosquito Control 
• Norfolk Dept. of Health Vector Control
• Suffolk Mosquito Control
• Virginia Beach Mosquito Control
• Portsmouth Mosquito Control
• York County Mosquito Control
• Prince William County Vector Control
• The Virginia Division of Consolidated Laboratory Services (DCLS)
• Fairfax County Dept. of Health Laboratory
• The Virginia Dept. of Agriculture and Consumer Services (VDACS) Veterinary Laboratories
• Alex Ciota & New York Health Dept. Wadsworth Lab
• VDH- Vector-borne Team
• VDH- Regional and District Epidemiology Staff



Veterinary Arboviral in VA in 2018

8 reported WNV equine cases

• Fauquier, Warren, Prince George, Page, Loudoun, Rappahannock, 

Smyth, Clarke

2 reported equine cases

• Suffolk, Virginia Beach



Time series species-specific WNV MIR from May 1-Dec 4. 

*Only includes fully identified mosquito species with ≥1,000 mosquitoes trapped/tested (excludes Ae. tris., Ae. jap., Ae. atl., Cq. per., Cx. spp.)

𝑀𝐼𝑅 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑃𝑜𝑜𝑙𝑠

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑀𝑜𝑠𝑞𝑢𝑖𝑡𝑜𝑒𝑠
∗ 1,000



Cx. pip./res. WNV MIR peaked at 14.18 MIR during week 32 (Aug 5th-12th). 

*Only includes fully identified mosquito species with ≥1,000 mosquitoes trapped/tested (excludes Ae. tris., Ae. jap., Ae. atl., Cq. per., Cx. spp.)

𝑀𝐼𝑅 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑃𝑜𝑜𝑙𝑠

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑀𝑜𝑠𝑞𝑢𝑖𝑡𝑜𝑒𝑠
∗ 1,000



There were 316,021 mosquitoes trapped and tested in 9,166 pools 
during 2019 surveillance.

NOVA

Central

Tidewater



16% of Cx. pip./res. pools were WNV positive for a species-specific 4.99 WNV MIR.



1% of Cs. mel. pools were EEE positive for a species-specific 0.29 EEE MIR.



Ongoing Projects at VDH

New Arboviral page in statewide disease surveillance system

• Better data collection

Arboviral Investigation Guidelines- Mosquito Control Communication Toolkit

• Provide contact list and protocol for those in jurisdictions with MC

• LHD should notify MCD on positive WNV IgM

New mosquito surveillance data collection system

• Dropbox sheets

Monthly mosquito surveillance and arboviral disease report on VDH website

• Build public facing interactive and PDF report 

✓ Complete

● In progress

‼  Goal



http://www.virginiaplaces.org/waste/cso.html

http://www.virginiaplaces.org/waste/cso.html


NEVBD Pesticide Resistance Monitoring Program

■ The Northeast Regional Center for Excellence in Vector Borne Diseases 

(NEVBD) is initiating a pesticide resistance monitoring program for the 

2019 field season

– A specimen submission system will be available, whereby live mosquitoes 

can be sent directly to Cornell University for resistance testing

– Kits for mosquito collection and pesticide resistance testing will be available

– We will provide education for conducting pesticide resistance testing

■ If you are interesting in participating in our program please visit the

NEVBD website: neregionalvectorcenter.com/resistance

– The site is still under development, but please include your contact 

information and we will notify you of program developments

If you have questions about the program please contact James Burtis 

jb766@cornell.edu

neregionalvectorcenter.com/resistance
mailto:jb766@cornell.edu


2017 2018



Culex pipiens/restuans, Aedes albopictus, & Culiseta melanura accounted for 

94% of all tested mosquitoes.

WNV+ Pools
-165 Cx. pip./res.
-4 Cs. mel.

EEE+ Pools
-8 Cs. Mel.



http://www.virginiaplaces.org/waste/cso.html

Combined Sewage Systems?

http://www.virginiaplaces.org/waste/cso.html




http://www.virginiaplaces.org/waste/cso.html

http://www.virginiaplaces.org/waste/cso.html

