Appendix B

WNV Encephalitis Surveillance Case Definitions

(Modified from: “CDC.  Epidemic/Epizootic West Nile Virus in the United States:  Guidelines for Surveillance, Prevention, and Control” November 1999 at www.cdc.gov/ncidod/dvbid/arbo/wn_surv_guide_mar_2000.pdf  and “CDC.  Case definitions for infectious conditions under public health surveillance” at MMWR 1997;46:12-3 or http://www.cdc.gov/epo/mmwr/preview/mmwrhtml/00047449.htm)

The following working surveillance case definition of WN encephalitis was used in the 1999 New York epidemic and is an adaptation of the national arboviral encephalitis surveillance case definition as such, it is a public health tool intended only for the surveillance of health events in populations.  It is neither 100% specific nor 100% sensitive, and it is not intended for use in clinical diagnosis or management decisions in individual cases.  It should also be emphasized that the current national arboviral encephalitlis surveillance case definition was approved and implemented by the Council of State and Territorial Epidemiologists – in consultation with CDC – at a time when SLE virus was the only neurotropic flavivirus with epidemic potential known to occur in the U.S.26  However, it is now conceivable that WN and SLE viruses coexist in this country.  Antibodies to these closely related neurotropic flaviviruses and dengue viruses, which are increasingly imported, cross-react extensively in enzyme immunoassays (EIA) and hemagglutination-inhibition (HI) tests, to a lesser extent, in neutralization tests.  (To an even lesser extent, serologic cross-reactivity also occurs between these two viruses and Powassan virus, a tick-borne flavivirus endemic to the northeastern U.S. and eastern Canada and which causes rare, sporadic, encephalitis cases in humans.)  Thus, in future epidemics and sporadic viral encephalitis cases alike, the potential for initial misclassification of SLE cases as WN encephalitis cases – and vice versa – must be recognized and addressed, mainly by the use of cross-neutralization tests of serum or cerebrospinal fluid (CSF) or both, by virus isolation, or by detection of viral genome or antigens.  Once WN virus (or SLE virus) has been determined to be the cause of an epidemic/epizootic (e.g., by cross-neutralization tests and/or virus isolation from, or direct virus detection in humans, birds, or mosquitoes), further cross-neutralization tests generally may be unnecessary to classify  human cases for surveillance purposes.  While theoretically possible, concurrent epidemics of SLE and WN encephalitis in the same area should be unlikely, particularly in temperate areas where the near-simultaneous introduction of both viruses would be required.  In any case, epidemiologically, clinically and in terms of prevention and control methods, the differences between these two viruses generally are subtle and largely academic.

  Confirmed cases:  A confirmed case of WN encephalitis is   

  defined as a febrile illness associated with neurologic 

  manifestations ranging from headache to aseptic meningitis or 

  encephalitis, plus at least one of the following:

· Isolation of WN virus from, or demonstration of WN viral 

antigen or genomic sequences in, tissue, blood, CSF, or other body fluid; 1
· Demonstration of IgM antibody to WN virus in CSF by IgM-

     capture EIA; 2-4
· A>4-fold serial change in plaque-reduction neutralizing 

     (PRNT) antibody titer to WN virus in paired, appropriately 

     timed serum or CSF samples; 2,3,5
· Demonstration  of both WN virus-specific IgM (by EIA) and 

     IgG (screened by EIA or HI and confirmed by PRNT) antibody 

     in a single serum specimen. 2,4,6
  Probable case:  A probable case is defined as a compatible 

  illness (as above) that does not meet any of the above 

  laboratory criteria, plus at least one of the following:

· Demonstration of serum IgM antibody against WN virus (by 

   EIA); 3,4

· Demonstration of an elevated titer of WN virus-specific IgG antibody in convalescent phase serum (screened by EIA or HI and confirmed by PRNT) 3-6
  Non-Case:  A non-case is defined as an illness that does not 

  meet any of the above laboratory criteria, plus;

· A negative test for IgM antibody to WN virus (by EIA) in serum or CSF collected 8-21 days after onset of illness; 3,4
and/or

· A negative test for IgG antibody to WN virus (by EIA, HI, 

or PRNT) in serum collected >22 days after onset of illness 3-5.
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Notes:

1. Although tests of tissues or fluids by PCR, antigen detection, or virus isolation can be used to confirm WN encephalitis cases, they cannot be used to rule out cases because the negative predictive values of these test methods in this disease are unknown.

2. See the above discussion concerning serologic cross-reactivity between WN and SLE viruses.  Prior to a more definitive demonstration of WN virus as the cause of an epidemic or a sporadic viral encephalitis case, this serologic criterion should be used to classify human cases as probable only, pending definitive identification of the circulating flavivirus type (see discussion above).

3. Although the antibody response to human infection with WN virus has not been thoroughly or systematically studied, the following are reasonable assumptions, based on extensive experience with other flaviviruses, or preliminary conclusions based on empirical observations made during the 1999 and 2000  New York epidemic of WN encephalitis.

· IgM antibody in serum: By the eighth day of illness, a large majority of infected persons will have detectable serum IgM antibody to WN virus; in most cases it will be detectable for at least 1-2 months after illness onset; in some cases it will reach undetectable levels prior to 1 month after illness onset; in some cases it will be detectable for 12 months or longer.

· IgG antibody in serum:  By 3 weeks post-infection (and often earlier), virtually all infected persons should demonstrate long-lived serum IgG antibody to WN virus by EIA, HI, and PRNT.

· IgM antibody in CSF:  In WN encephalitis cases, IgM antibody will virtually always be detectable in CSF by the eighth day of illness and sometimes as early as the day of onset; the duration of WN virus-specific IgM antibody in CSF has not been studied.

· IgG antibody in CSF:  IgG antibody in CSF often does not reach detectable levels and thus is a relatively insensitive indicator of infection.

· Specificity of IgM-capture EIA: Serum (and CSF) from recently WN virus-infected persons will cross-react in IgM-capture EIAs when either WN virus or any closely related flavivirus is used as antigen.  The homologous (infecting) serotype should be determined by cross-neutralization.
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· Specificity of IgG EIA:  WN viral IgG antibody detectable by EIA (or HI) is broadlly cross-reactive with all closely related flaviviruses, and this  usually cannot be resolved with comparative EIAs (or HIs) using various flavivirus antigens.  The homologous serotype should be determined by cross-neutralization.

· Specificity of  PRNT:  In previously WN virus-infected persons without an antecedent history of infection with another flavivirus (e.g., yellow fever vaccine virus or dengue), serum cross-neutralization tests against a battery of flaviviruses will usually implicate WN virus as the homologous virus.  Serum from previously WN virus-infected persons with an antecedent history of infection with another flavivirus is often broadly cross-reactive by PRNT against a variety of other flaviviruses, and comparative titers are often insufficiently different to implicate the homologous virus.

Based on these assumptions or preliminary conclusions:

· Persons whose acute-phase serum or CSF specimens (collected 

   0-7 days after illness onset) test negative for IgM 

   antibody to WN virus should have convalescent-phase serum 

   specimens submitted or testing.  Generally, convalescent-

   phase specimens should be drawn at least 2 weeks after 

   acute-phase specimens.  These intervals are arbitrary 

   and not part of the national arboviral encephalitis 

   surveillance case definition. In some cases, for example, 

   seroconversion to WN virus can be demonstrated in specimens 

   collected only a few days apart during the late acute or 

   early convalescent phase of the illness.

· Negative tests for IgM antibody to WN virus in serum 

   specimens collected more than 3 weeks after illness onset 

   could be due to rapid waning of antibody; these results 

   should be considered as potential false-negatives, pending 

   IgG antibody testing.

· The EIA (or HI) for serum IgG antibody is a sensitive but 

   relatively nonspecific test for previous WN virus 

   infection.  Positive results should be confirmed by PRNT.

· CSF should generally not be tested by WN viral IgG EIA (or HI).  Instead, it should usually be reserved for testing by IgM-capture EIA and possibly by other means, including virus isolation, PCR, and neutralization.

4. At CDC, EIA results are based on “P/N ratios”, which are optical density (OD) ratios or signal-to-noise ratios, not titers.  A P/N ratio is calculated by dividing the OD of the 
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5. test sample, P, by the OD of a normal, N, human antibody control.  At CDC, serum specimens are routinely tested at a dilution of 1:400 and CSF specimens are tested undiluted.  Empirically, CSF P/N ratios of >3 are considered positive for flavivirus IgM antibody at CDC, and serum IgM P/N ratios of 2.00-2.99 are considered to be equivocal pending further serologic testing (e.g., EIA endpoint titration), and ratios <2 are is considered uninterpretable if the OD of the test sample with viral antigen is <2 times the OD of the test serum with normal mouse brain antigen.  Because of the potential for interlaboratory variability in P/N ratios generated for identical serum samples, appropriate positive, negative, and equivocal ranges of P/N ratios must be empirically determined by each laboratory.

6. At CDC, a serum PRNT titer of 10 (i.e., a 1:10 dilution of serum neutralizes at least 90% of the test virus dose) or greater is considered positive.

7. Longitudinal studies of WN encephalitis cases have shown that WN virus-specific IgM antibody can persist in serum for 12 months or longer.  Thus, the presence of serum anti-WN viral IgM antibody is not necessarily diagnostic of acute WN viral infection.   For this reason, especially in areas where WN virus is known to have circulated previously, suspected cases of acute WN encephalitis or meningitis should be confirmed by the demonstration of WN virus-specific IgM antibody in CSF, the development of WN virus-specific IgG antibody in convalescent-phase serum, or both.

(Excerpted from “Centers for Disease Control and Prevention Epidemic/Epizootic West Nile Virus in the United States:  Revised Guidelines for Surveillance, Prevention and Control "dated April 2001 http://www.cdc.gov/ncidod/dvbid/westnile/surv&control.htm.
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