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άhƴŜ IŜŀƭǘƘέ 

άGreater 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 

ŜƴǾƛǊƻƴƳŜƴǘΦέ 
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The West Nile Virus Cycle 

ÅThe virus is maintained 
by a mosquito-bird cycle 

ÅPrimary amplifying and 
bridge vectors are Culex 
species mosquitoes 

ÅTypical virus 
amplification reaches 
peak levels in late 
summer 

Figure © Gabe Hamer  

Ecologic Human 

Ecologic surveillance provides the best 
opportunity for early detection and 
intervention to reduce human risk 

·Reservoir species (birds) 

·Sentinel species (non-
avian wildlife and 
domestic animals) 

·Mosquitoes 

·Meningitis/encephalitis 
patients 

·Blood donors 

Surveillance for Arboviruses Including WNV 
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SLE  

LAC  

Geographic Distribution of Arboviruses 

· West Nile virus (WNV) ς flavivirus, first 
detected in the state in 2001, now endemic 

 

· St. Louis Encephalitis virus (SLE) ς 
flavivirusΣ ƘƛǎǘƻǊƛŎ ƻǳǘōǊŜŀƪ ƛƴ ǘƘŜ мфтлΩǎΣ 
sporadic cases 

 

· LaCrosse virus (LAC) ς bunyavirus, sporadic 
cases 

 

· Eastern Equine Encephalitis virus (EEE) ς 
alphavirus, sporadic cases, occasional 
outbreaks particularly in equine 

 

· Powassan virus ς flavivirus, tick-borne 

WNV  

Michiganôs WNV 

Interagency Group 
 Michigan Department of Community Health 
Å Bureau of Epidemiology 

Å Bureau of Laboratories 

 

Michigan State University 
Å Diagnostic Center for Population and Animal Health 

Å Department of Entomology 

 

Michigan Department of Agriculture and 

Rural Development 
Å Pesticide and Plant Pest Mgt. Division 

Å Animal Industry Division 

 

Michigan Department of Natural Resources 
ÅWildlife Diseases Laboratory 

 

Michigan Department of Environmental 

Quality 
ÅWater Division 
ÅWaste and Hazardous Materials Division 
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Private Health 
Care Provider 

Laboratories 

Blood Collect. 
Agency 

Local Public 
Health Dept. 

MSU 
DCPAH 

MDA 
Animal Ind. Div 

DNR 
Wildlife Div. 

MSU DCPAH 
MED ENT 

Local Public 
Health Dept. 

Mosquito 
Control District 

LOCAL & STATE PARTNERS IN 
DISEASE SURVEILLANCE 

MDCH 
CD DIVISION 

ARBONET 

MDSS 

STATEWIDE 
SURVEILLANCE & 

DATA INTEGRATION 

CDC 

FEDERAL 
SURVEILLANCE 

PROGRAM 

ARBONET 

NETSS/ 
NEDSS 

A One Health Approach to WNV in Michigan 

HUMAN CASES 

DOMESTIC/ZOO ANIMAL CASES 

ECOLOGIC CASES 

ArboNET 

·ArboNET is a web-based surveillance data network 
comprising 54 state and local public health 
departments and CDC 

·Surveillance for Arbovirus disease including West Nile 
virus, St. Louis encephalitis, Eastern Equine 
encephalitis, Dengue and others 

·A unique strength of ArboNET is that it combines 
reporting of human, ecologic, and geographic data into 
one surveillance system.  
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National Surveillance Data 

www.cdc.gov/westnile 

·Epi-X: CDC Arboviral 
Activity Update 

¹ All arboviruses 

¹ Updated weekly 

·USGS West Nile virus page 

¹ All arboviruses by 
geographic region 

¹ Epi-curves of human and 
animal cases 

Michigan Outputs 

·Data is shared with the 
public for local 
consumption 

·County and zip-code 
level data 

·Prevention information 
is provided 



7/9/2013  

6 

Purpose of Website 

» Inter-agency site with 
MDCH, MDARD, MDNR, 
MDEQ, MDTMB, e-
Michigan, and MSU. 

» Disseminate up-to-date 
information on WNV 
surveillance data in birds, 
horses, humans, and 
mosquitoes. 

» Solicit dead corvid reports 
and specimens for testing. 

 

www.michigan.gov/westnilevirus  

Benefits to Public 
Health 

o Epidemiologists can draw 
relationships between 
ecologic data and human 
case data 

o May allow for prediction 
of disease outbreak 

o Control and education 
efforts can be mobilized 
to minimize human 
disease 

 

 

 



7/9/2013  

7 

Ecologic Testing Capacity in Michigan 

 

Diagnostic Center for Population and Animal Health (DCPAH) 

·Arbovirus Dxτanimals (equine, domestic pets, wildlife): 
¹ PCR (tissue, swabs, blood feathers, CSF) 

¹ IHC (tissue) 

¹ IgM Capture ELISA (serum) 

·Entomology/MMG 
¹Mosquito PCR (SLE, WNV, EEE, LaCrosse) 

 

Mosquito testing/surveillance 
In Michigan, limited mosquito surveillance and testing is conducted 
through the Bay Area Mosquito Control Districts.  While this 
provides a good indicator of mosquito activity and infection, it does 
ƴƻǘ ǇǊƻǾƛŘŜ ǎǇŜŎƛŦƛŎ ƛƴŦƻǊƳŀǘƛƻƴ ŀǎ ǘƻ ǘƘŜ Ǌƛǎƪ ƛƴ aƛŎƘƛƎŀƴΩǎ Ƴƻǎǘ 
highly affected regions. 

The CDC and ASTHO have 
published important guidance 
documents for communities 
interested in developing 
mosquito surveillance and 
control programs.  They are 
available at: 

www.michigan.gov/westnile 
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Week of Onset

2012 Human WNV Case Count
Culex mosquito population

Apr May Jun Jul Aug Sept Oct
Prepared by:

Zoonotic Disease and Special Projects Section
Bureau of Disease Control, Prevention,and Epidemiology

Michigan Department of Community Health
November2, 2012

Apr May Jun Jul Aug Sept OctApr May Jun Jul Aug Sept OctApr May Jun Jul Aug Sept Oct

2012 West Nile Virus Activity* in Michigan 

First WNV + 

mosquito 

pool/neurologic 

wildlife  

detected  

Peak 

Minimum 

Infection 

Rate 

29/1000  

Arbovirus Case Definition 

A clinically compatible case of arboviral disease is defined as follows: 
 
Neuroinvasive disease 
·Fever όҗмллΦп
 

F or 38
 

/ύ ŀǎ ǊŜǇƻǊǘŜŘ ōȅ ǘƘŜ ǇŀǘƛŜƴǘ ƻǊ ŀ ƘŜŀƭǘƘπŎŀǊŜ 
provider, AND 

·Meningitis, encephalitis, acute flaccid paralysis, or other acute signs of 
central or peripheral neurologic dysfunction, as documented by a 
physician, AND 

·Absence of a more likely clinical explanation. 
 

bƻƴπneuroinvasive disease 
·Fever όҗмллΦп
 

F or 38
 

/ύ ŀǎ ǊŜǇƻǊǘŜŘ ōȅ ǘƘŜ ǇŀǘƛŜƴǘ ƻǊ ŀ ƘŜŀƭǘƘπŎŀǊŜ 
provider, AND 

·Absence of neuroinvasive disease, AND 
·Absence of a more likely clinical explanation. 
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Available at www.michigan.gov/cdinfo  

Human Diagnostic Testing for Arboviruses 

Patients presenting with meningitis/encephalitis from 
May-Nov should be tested for all arboviruses potentially 
circulating in Michigan; WNV, SLE, EEE, LAC 

·CSF is the preferred specimen 
¹ MDCH turn-around is approximately 1 week 

·Paired sera is an alternative to CSF 
¹ At MDCH, reserved for hospitalized patients for 

whom CSF is not available, more prolonged turn-
around time 

·Flavivirus (SLE, WNV) cross-reaction poses a 
diagnostic dilemma, particularly for 
commercial labs that lack an equivalent EIA for 
SLE.   
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Diagnosing Arboviruses Other Than WNV 

·CDC and MDCH offer MIA and EIA tests for EEE, SLE and CGV not 
available through commercial labs 

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

· IFA is less sensitive than EIA at detecting IgM 

·MDCH asks hospitals to submit CSF on patients with suspect viral 
meningitis/encephalitis for the arbovirus panel testing  

· In 2010, several meningitis/encephalitis patients that tested 
άƴŜƎŀǘƛǾŜέ  ŦƻǊ IgM and/or IgG utilizing an IFA against arboviruses at 
commercial labs were found to be positive using IgM EIA, MIA and 
PRNT methodology at BOL 

Take Home Message 

·a5/I ǳǘƛƭƛȊŜǎ άǎǘŀǘŜ ƻŦ ǘƘŜ ŀǊǘέ ƳŜǘƘƻŘƻƭƻƎƛŜǎ  ŦƻǊ 
detecting arbovirus infections 

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

·Proper specimen and test selection is crucial in making 
the diagnosis of arboviral disease 

¹ CSF: IgM* MIA for WNV, SLE, EEE, IgM EIA for LAC 

¹ Serum:  IgM* EIA, PRNT on acute and convalescent 
specimens 

* IgG alone cannot be utilized to diagnose an acute arboviral illness 
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Human WNV Case Identification 

Case #1  
44yo male  

Oakland Co.  

Case #2  
57yo male  

Oakland Co.  

Case #3  
52yo female  

Allegan Co.  

July          August  

Case    
Onset 

7/13/12 

Initial 
Sample 

7/19/12 

MDCH 
Received 

7/23  

MDCH 
Confirmed  

7/26/12  

Case    
Onset 

7/19/12 

Initial 
Sample 

7/20/12  

ARUP 
Received  

7/21/12 

MDCH 
Received 

7/31/12 

MDCH 
Confirmed  

8/1/12  

Case Onset 

7/9/12  

Initial 
Sample 

7/19/12 

Mayo 
Received 

7/24/12  

MDCH 
Received 

7/31/12 

Conv. 
Sample 

8/3/12  

Mayo 
Received 

8/8/12  

MDCH 
Received 

8/20/12  

MDCH 
Confirmed  

8/30//12  

Initial Specimen CSF  
Sent direct to MDCH BOL  
Initial sample to confirm 7 days  

Initial Specimen CSF 
processed at ARUP & 
forwarded to MDCH BOL  
Initial sample to confirm 

12 days  

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  

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  




