


Purpose 
(You may click to go to the specific section or proceed through the presentation. 

Click on the logo at the bottom right corner of each slide to return to this page) 

Â Briefly review West Nile virus (WNV) ecology 

and epidemiology 

Â Update of WNV in California 

Â Highlight current clinical information 

Â Address diagnostic testing and reporting issues 

ÂWhen to suspect and test for WNV 

Â How to test 

Â Review effective prevention of WNV 

Â Provide real-life illustrative case studies 

 

 



WNV Ecology and 

Epidemiology 



What is West Nile virus?   

Â First identified in Uganda, 

1937 

Â A virus in the Flaviviridae 

family, related to: 

Â Yellow fever 

Â Dengue  

Â St. Louis encephalitis (SLE) 

Â Virology 

Â Spherical, enveloped capsid 

Â Single-stranded, positive-sense 

RNA 

Transmission electron 

micrograph of  WNV 

particles. Source: CDC 



Transmission Cycle 

West Nile virus is maintained in nature in a 

mosquito-bird cycle 
ÂMigratory birds expand the endemic region of WNV 

 

Bird reservoir host  

Primary Transmission Cycle 

Mosquito vector (Culex  spp. mostly ) 



Transmission Cycle 

Incidental Infection 

Humans Other mammals 

Incidental infections occur when infected 

mosquitoes feed on humans or other animals. 

Â Incidental hosts cannot infect mosquitoes (ñdead-

endò) hosts 

Incidental Infection 

Bird reservoir host  

Primary Transmission Cycle 

Mosquito vector 



Other Modes of Transmission 
Â Blood transfusion (over 2,000 infected 

donors identified since 1999) 

Â Less common other 

modes: 

ÂOrgan transplant (at least 

2 implicated donors) 

ÂLaboratory-acquired (2 

reported) 

ÂTransplacental (1 possible) 

ÂBreast milk (1 probable) 



WNV in the United States 

Â The most widespread flavivirus in the U.S. 

Â Human toll in the U.S., 1999-2011 
Â 31,414 total symptomatic cases 

Â 13,241 (42%) neuroinvasive disease (WNND) cases 

Â 1,263 (4%) fatal cases 

Â Economic toll 

Â Louisiana 2002: estimated total epidemic costs 

(medical and mosquito control) were $20.14 million for 

329 cases (Zohrabian A, et al., Emerg Infect Dis. 2004)  

Â Sacramento County 2005: $2.98 million for 163 cases 

($2.28 million medical costs, $700,000 mosquito 

control). (Barber LM et al. Emerg Infect Dis. 2010)  

 



WNV in California 
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 WNV cases and clinical classification  
2004 - 2011. Total = 3,143 (110 Fatal) 

Fatalities

Neuroinvasive disease

Fever, Other

ÅIncidence of WNV has decreased since 2004, but WNV remains endemic to California  

ÅFuture change in incidence will depend on weather, host immunity, mosquito control, 

personal protective measures and case detection.  

ÅNeuroinvasive cases make up an increasing proportion of detected West Nile virus 

cases, likely because less ill cases do not seek medical care or are not tested.  



Reported incidence of West Nile virus, by county of 

residence, California 2004 - 2011 
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Incidence of WNV tends to be higher in the Central and San 

Joaquin Valley areas of California where prolonged high summer 

temperatures increase the rate and amount of viral replication 

within the natural cycle. 



Human West Nile Virus Cases  

by Week of Onset, California, 2004-2011 

* Onset dates known for 2,783 (89%) cases 

 WNV is a disease of summer: most cases occur between July and October 



West Nile Virus Clinical Information 

 
ñWeôre pretty sure itôs the West Nile virus...ò 

© 2008 The New Yorker Collection from cartoonbank.com.  All Rights Reserved. 



Three General Clinical Categories of 

WNV Disease  

~80% 

Asymptomatic 

20%- 30% 

ñWest Nile Feverò 

<1% 

CNS 

disease 

Neuroinvasive Disease (WNND) 
Å   Meningitis, encephalitis, 

poliomyelitis 

West Nile Fever (WNF) 
Å Fever, headache, rash, fatigue 

Asymptomatic Infection 
Å Generation of life-long 

immunity (presumed) 

~10% of WNND 

are fatal 

(<0.1% of total 

infections) 

Incubation period of 2 ï 15 days 



Risk for severe illness and death 

ÂEstablished risk factors for severe illness 

ÂAdvanced age, immunosuppression a,b 

ÂConditions significantly associated with 
severe illness: 

ÂHypertension, cardiovascular disease, and 
diabetesb,c 

ÂPossible risk factors for serious disease 

ÂAlcohol and drug abused 

ÂChemokine receptor CCR5 genee 

a Nash et al., NEJM, 2001 
b Murray et al., EID, 2006 
c Jean et al., EID, 2007  

d Bode et al., CID, 2006 
e Lim et al., JID, 2010 



Long-term complications of WNV disease 

Suggestion of persistent symptoms or new 
complications of WNV disease, regardless of 
initial disease presentation, e.g. 

Â Slow return to pre-morbid condition (> 6 months) 

Â On-going fatigue 

Â New-onset depression 
          Loeb et al, Ann Int Med 2008; Voelker et al JAMA 2008; Carson et al CID 

2006; Watson et al, Ann Int Med 2004 

Â Long-term neurocognitive impairment  
   Sejvar J, J Neuropsychol 2008  

Â Persistent limb weakness or paralysis  

Â Persistent movement disorders  
 Sejvar J, CID, 2007 

 



Long-term complications of WNV disease 

  

Â Persistent infection suggested by polymerase chain 
reaction detection of WNV in one study of  WN 
encephalitis patients with chronic symptoms 

 Murray et al, J Inf Disease, 2010 

 



Treatment 

ÂNo specific treatment is currently available 

ÂPrimarily supportive care: hospitalization, 

respiratory support, etc. 



Testing and 

Reporting WNV 




































