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oGreater progress in prevention and
control of infectious diseases requires
a more directed effort focusing on the
complex interplay between human
health, the health of animals, and the
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West Nile Virus
In Michigan
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The West Nile Virus Cycle

O

A The virus is maintained
by a mosquitebird cycle

A Primary amplifying and
bridge vectors ar€ulex
species mosquitoes

A Typical virus
amplification reaches
peak levels in late
summer

Surveillance for Arboviruses Includingy NV

Ecologic Human

|©

Ecologic surveillance provides the best | Meningitis/encephalitis
opportunity for early detection and

intervention to reducéuman risk patients
- Reservoir speciefirds) - Blooddonors

- Sentinel species (nen
avian wildlife and
domestic animals)

- Mosquitoes
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Geographic Distribution of Arboviruses

West Nile virug WNV)( flavivirug f

detected in the state in 2001, noendemic

St. Louis Encephalitis virSLEY,
flaviviiug KA &AG2NR O 2dzioN
sporadiccases

&

LaCrossweirus (LACg bunyavirus sporadic
cases

Eastern Equine Encephalitis Vir(BEE}, e [ e A i
alphavirus sporadic cases, occasional - | \
outbreaks particularly iequine | Al

Powassarvirus ¢ flavivirus tick-borne S

Mi chi gands WNYV
Interagency Group

A Bureau of Epidemiology
A Bureau of Laboratories

A Diagnostic Center for Population and Animal Health
A Department of Entomology

A Pesticide and Plant Pest Mgt. Division
A Animal Industry Division

A Wildlife Diseases Laboratory

A Water Division

Wo r ki n g G ro u p A Waste and Hazardous Materials Division
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A One Health Approach to WNV in Michigan

LOCAL & STATE PARTNERS IN STATEWIDE FEDERAL
DISEASE SURVEILLANCE SURVEILLANCE & SURVEILLANCE
DATA INTEGRATION PROGRAM
HUMANCASES

Private Health

Care Provider Lelraries

Blood Collect. Local Public NETSS/
Agency Health Dept. MDSS > NEDSS
DOMESTIC/ZOO ANIMBIASES ¢ ‘L

MDCH
MSU MDA —> CDC
DCPAH Animal Ind. Div CD DIVISION

| 1

SRS, SIS ARBONE ARBONET
e
DNR MSUDCPAH - -
Wildlife Div. MED ENT
Local Public Mosquito
Health Dept. Control District

) 4 etk ArboNET

- ArboNETs a webbased surveillance data network
comprising 54 state and local public health
departments and CDC

- Surveillance foArbovirusdisease including West Nile
virus, St. Louis encephalitis, Eastern Equine
encephalitis, Denguand others

- A unique strength oArboNETis that it combines

reporting of human, ecologic, and geographic data intc
one surveillance system.
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National Surveillance Data

www.cdc.gov/westnile
EpiX: CD@rboviral
Activity Update
+ Allarboviruses
+ Updated weekly

USGS West Nile virus page
+ Allarbovirusesy
geographic region
- Eptcurves of human and
animal cases

West Nile Virus Activity by State - United States, 2013 (as
of June 25, 2013)

/& 2008 Data as of 3 am, Apr 09, 2009
umulative Mosquito Infections: 8770
may be revsed of

Michigan Outputs

O

Data is shared with the
public for local
consumption

County and zizode
level data

Prevention information
is provided

22 Culex, Mixed)
23 Culex pipians-restusas (Mixed)
24 Culex amaticus 1
24 Ochlesotatus |. japonicus 1 l
24 Ochlseotatus triseciatus. 4 18
26 Qchlgrotatus . jsgonicus 1

20 Culex plplens
20 Culex piplens.restuans (Mixed)
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* Carvids aro bivds from the family Corvidae
.. Crows, blue jays, and tavens
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] Emerging-Diseaselssues - 1\
Diss hat

at mayaffect humans or afimals &

Purpose of Website
www.michigan.gov/westnilevirus

» Inter-agency site with
MDCHMDARDMDNR,
MDEQ, MDTMB,-e
Michigan, and MSU.

» Disseminate ugio-date
information on WNV
surveillance data in birds,
horses, humans, and
mosquitoes.
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Benefits to Public Sick/Dead Corvids Reported vs. WNV Human
Health Cases - 2002
o Epidemiologists can draw 40 1 e 2002 Human WNV Cases
relationships between 120 1 —2002 Reported Comwvids
ecologic data and human 100
case data
2 80 H
o May allow for prediction E 50 /\ |
of disease outbreak 7~ /
40 o H
o Control and education 20 / |
efforts can be mobilized
to minimize human 0 =" N
disease IR S A R S R SR SRR SIS
MMWR Week
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Ecologic Testing Capacity in Michigan

O

MICHIGAN STATE
UNITVERSITY

DiagnosticCenter for Population and Animal HealbGPAMN

- ArbovirusDxt animals (equine, domestic pets, wildlife):
+ PCRtissue, swabs, blood feathers, CSF)
+ IHC(tissue)
+ IgM Capture ELISA (serum)
- EntomologyMMG
© Mosquito PCRSLEWNV EEELaCrosse

CRAWFORD. oscooa Mcom 'WEST NILE
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Mosquito testing/surveillance

through the Bay Area Mosquito Control Districts. While this

highly affected regions.

In Michigan, limited mosquito surveillance and testing is conducte

provides a good indicator of mosquito activity and infection, it doe
y23i LINPOBARS ALISOAFAO AYyTF2NXIG

d

SV

7/9/2013



7/9/2013

2012 West Nile Virus Activity* in Michigan

Peak
mm 2012 Human WNV Case Count IIVI;nIrT}um
===Culex mosquito population n g;:g)"

29/1000

First WNV +
mosquito
pool/neurologic
wildlife
detected
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by
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Prepared
Zoonotic Disease and Special Projects
Bureau of Disease Control, Preventi ol

Arbovirus Case Definition

O

A clinically compatible case @trboviral disease is defined as follows

Neuroinvasivelisease _ . _
Fevero x M /Ford88/ 0 | 4 NBLI2NIUSR 0é U0KS L
provider, AND
Meningitis encephalitis, acute flaccid paralysis, or other acute signs of
central or peripheral neurologic dysfunction, as documented by
physician AND
Absenceof a more likely clinical explanation

b 2 yemroinvasivelisease
Fevero x M /Fod88/ 0 | & NBLR2NISR o6& GKS L
provider, AND
Absenceof neuroinvasivelisease, AND
Absenceof a more likely clinical explanation.




Micitigan m;pnrfmm
ALGORITHM FOR LocAL HEALTH DEPARTMENT REPORTING OF WEST NILE VIRUS Of Community Health
NEW WEST NILE VIRUS LABORATORY RESULT RECEIVED? mCH

WEST NILE VIRUS ANTIBODY RESULT ‘ NAAT POSITIVE BLOOD DONOR

!

Did the patient have clinical
symptoms consistent with West
Nile Virus Disease on or around

SERUM | [
CsF

|

‘WNV IgG Positive
only

the time of blood donation?*

WNV IgM Positive and
the patient has clinical
symptoms consistent
with West Nile Virus

Not a Case of West Nile Virus Disease
if the patient is WNV IgM negative and has symptoms
consider alternative diagnosis such as: Viral
Encephalitis and for Meningitis or Bacterial

No

NoT a Case of
West Nile Virus

ConFRMED
‘West Nile Virus

WNV IgM Positive and

the patient has clinical Encephalitis andfor Meningitis Disease?! e e
symptoms consistent
with West Nile Virus
Disease?!
Yes .
\L If net already tested , submit to MDCH Yes Uninterpretable
coF | Yes Bureau of Labs for Arboviral Testing
Collected? (517) 335-8067
Alternative: If commercial lab testing used,
see interpretation appendix®
No
. _ l Negative result for other IgM Plaque Reduction
Single paired WNvigm | Yes ies in €SF for arboviru ization Test
serum sera Positive endemic to the region where (PRNT) Antibody

exposure occurred? Detected?

No/not
Stable e

titer

West Nile Virus
Disease

NoT A Case of
‘West Nile Virus
Disease

'CONFIRMED
West Nile Virus
Disease

PROBABLE
West Nile Virus
Disease?

CONFIRMED
West Nile Virus
Disease

Available at www.michigan.gov/cdinfo

Human Diagnostic Testing for Arboviruses

O

Patients presenting with meningitis/encephalitis from
May-Nov should be tested for all arboviruses potentially
circulating in MichiganWWNV SLEEEELAC P e

N\
csF 1Ves

CSF is the preferred specimen | __‘:sfl“‘i"ix

MDCH turraround is approximately 1 week™

Paired sera is an alternative to CSF o |
At MDCH, reserved for hospitalized patients for————=7"\_7 /
whom CSF is not available, more prolonged turn
around time

FlavivirugSLEWN)) crossreaction poses a

diagnostic dilemma, particularly for

commercial labs that lack an equivaldtiifor

SLE

West Nile Virus
Disease

‘West Nile Virus
Disease
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Diagnosing Arboviruse®ther Than WNV

. CDC and MDCH offer MIA and EIA tests for EEE, SLE and CGV naot
available through commercial labs

- IFA is methodology utilized by commercial laboratories offering EEE,
SLE and CGYV serology (lower cost, no BSL concerns)

- IFA is less sensitive than EIA at detectijM

- MDCH asks hospitals to subr@iEFon patients with suspect viral
meningitis/encephalitis for therboviruspaneltesting

- In 2010, several meningitis/encephalitis patients that tested

ay S3l U Ag¥ard/or IgE@iling an IFA againsirbovirusesat
commercial labs were found to be positive usitgM EIA, MIA and
PRNT methodology at BOL

Take Home Message

a5/ 1 dziAfAl Sa aadlasS 27
detectingarbovirusinfections

MDCH provides these tests free of charge to Michigar
physicians and their patients

Proper specimen and test selection is crucial in makin
the diagnosis oérboviraldisease
CSFtgM* MIA for WNV, SLE, EEg\V EIA for LAC

Serum:IgM" EIA, PRNT on acute and convalescent
specimens

* |gG alone cannot be utilized to diagnose an acute arboviral illness
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Human WNYV Case Identification

o Initial Specimen CSF
Case #1 :
44yo male 7(/)13/;2 f/lglrilz R7/23 . C7/2'6/12d S?I.'It direct to MDCH B_OL
Oakland Co. Initial sample to confirm 7 days
> Initial Specimen CSF
Case #2 el processed at ARUP &
57yo male S forwarded to MDCH BOL
Oakland Co. Initial sample to confirm
12 days

Case #3
52yo female
Allegan Co.

Patient requested WNV + Lyme testing at ER x2

PCP collected initial and convalescent serum, processed at

Mayo and per PCP request, was forwarded to MDCH BOL

Initial sample to confirm 32 days

July August
Prevention and intervention
activities need to be
implemented as soon as
possible in the transmission
cycle to be effective - to reduce the

number of human cases
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