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WEE Mosquito | Avian 640 Encephalitis;
CF-< 5% (children)
S E Mosguito | Avian 4561 Encephalitis;
CF-10% (elderly)
\WN Mosquito | Avian 2870 Encephalitis;
(>4000) | CF-10% (elderly)
. AC Mosquito | Small 2910 Encephalitis;
mammals CF < 1% (children)




Western Equine
Encephalitis Human
cases. 1964-2002

» 640 cases

» some epidemic years
» 65% cases 1964-66 & 1975
» 8 cases/year non epidemic
» 4 cases since 1990
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Specimen

1t Choice

Other

Comments

Human serum/CSF

IgM ELISA

Plague Reduction
Neutralization

TagMan/NASBA
Virus | solation

TagMan (57%) for
acute CSF; <10%
Serum

Human tissue TagMan/NASBA | Viruslsolation Fatal WN cases.
TagMan/NASBA
positive ~ 100%

Donated blood TagMan/NASBA

products

Non-Human

Avian tissue TagMan/NASBA | VecTest/ Ag. Cap. Ag.-based tests

Virusisolation ELISA/RT-PCR reqUire

1000 pfu

M osquito pool TagMan/NASBA | VecTest/Ag. Cap.

Virusisolation

ELISA/RT-PCR




Seroloeflezl] Fesilrie) Alejorlinlag
for West Nile Vet

IgM ELISA WN & SLE
1gG ELISAWN & SLE

POS = NEG
Plaque reduction STOP

Neutralization test (PRNT) with:
SLE, WN, (other flaviviruses)
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3. Add West Nile Recombinant Antigen
» 4° Overnight

4. Add HRP anti-Flavivirus McAb
> 37° 1 Hour
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PN <2=negative
 P/N 2-3 = equivocal




Flavivirus Cross-reactivities of IgM from
WN Patient Serum*

Serum SLE JE WN | DEN2 POW

4.96 . 2.45 . 1.56

4.8 4.13 . 1.75

4.09 . 1.44

3.32 . 1.3

Positive

Control 6.5 8.2 . 7.45 . 4.5

*1:400 screening dilution




LAC

1.26

1.12

NEG

WN

9.97

4.62

1:160
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Typical Human WN Case

Day’s IgM P/N IgG P/N PRNT

Sample post-onset| WN SLE | WN SLE | WN SLE

Typical WN Case
acute serum 3 12.75 4.00 1.37 2.04 1:80 1:20

conv. serum 31 11.35 4.21 6.38 5.76 11:1280 1:80

In primary flavivirusinfections;

»Martin et al 2002: IgM P/N to WN 1s 3-5X greater
than SLE.

» 2002 data: Use 2X criteriaWN to SLE ratio: only 1
exception in 417 WN confirmed cases.
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Days IgM P/N IgG P/N PRNT
Sample post-onset| WN SLE | WN SLE [ WN SLE
Typical WN Case
acute serum 3 12.75 4.00 1.37 2.04 1:80 1:20
conv. serum 31 11.35 4.21 6.38 5.76 11:1280 1:80
Secondary flavivirus infection
acute serum 0 1.40 1.42 4.27 2.62 1:40 1:40
conv. serum 10 6.10 2.20 | 22.90 ND [1:5120 1:2560




L ongevity of Human WN Virus-Reactive
lgM In Serum

Days N Positive MAC-ELISA Total

P.l.

Positive Equivocal

(%0)

)

Ave,
N
(Range)

200 | 22| 13(60) 17(77)| 6.0
(3.0-10.8)
300- [21| 9 (43) 11(52)| 4.0
400 (31.-6.5)
500 [12| 5 (42) 6(60) | 5.0
(3.1-6.9)

SAFER:-HEALTHIER: PFEQPLE




WANE Rz Serolgejlecl Blziiel
L essons Learned 1999-2002
|gM Detectable in serum & csf by onset (99%)

— 6 exceptions serum of 800 — 1999 - 2002 cases
— 10 exceptions csf of 800 - 1999 - 2002 cases

|gG Positive by day 7 Post-Onset
P/N 3-5X Higher to WN than SLE
IgM Persistence > 1 Year

Secondary Flavivirus Infections are Problematic
— Low IgM; high PRNT to several flaviviruses
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Bad Points

» Cross-reactivity among flaviviruses

» Limited utility in secondary infections
» Two day test

» |gM persistence




eyl & Je|G =L FSATFecr)rie)ae)y
Treplsies

* Proficiency Panel
— 100% agreement IgM ELISA
— 92% agreement IgG ELISA (false neg’'s)
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Future Directions

Automation of IgM & IgG ELISA
Reagent Stability
Incubation Times
Luminex Assay
Commercial Assays =1,

/S
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RINA Extraction

ol IUlell U IV ¢l

Amplification et pcg  RT-PCR  RT-PCR

v l l l l

3_ Detection Agarosegel TagMan probe métingcurve NucliSens™
analysis Reader/ECL
M olecular
beacons
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o Crleprllcel/Prisise Segzlfaii]on

> Slljce-gel (CIis
* column (QIAGEN)
» beads (Nuclisens, Bio-101)
80 samples per day

> Rogotics OIAGEN 950 [
* 300 samples per day
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(fluor escence 535 nm)

~ {

A

A

DS DNA product (100 BP)

Denature, primer & probe anneal,

/""""'i i S—probel primer extension
_

(No fluorescence 535 nm) LTI 7.‘.‘.‘.‘.;
_

Probe displacement & cleavage

Dye release & fluorescence

40X
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Basic Kit Amplification Principle

31
RNase H ...........

AMV-RT ...........
S

31
T7 RNA polymerase ...........

RNase H




INASBANDEECHGRNEGHIALS




Wlelzetllzlr Beziecon) Bragaior W
Vlrus NASBA ASSE

sequence Q/ \/ WN-s(

COG 30

T |4—

1*1 " Ste

N
K

da = -2.b  altl




SENIS JrJer/ GIRVVAN \/Jrle ASIBANGE
Felc|ivielr) Asselys

TagMan NASBA NASBA

#pfu/ml Ct Interp. [ECL Interp. (MB Interp
1,000,000({17/.88 POS 1653417 |pos 9.44 POS
100,000(20.9 POS 1187613 |pos 12.01 POS
10,000|24.17 POS 1810790 |pos 12.27 POS
1,000(27.75 POS 1666084 |pos 14.81 POS
100(31.21 POS 1211426 |pos 19.21 POS
10134.07 POS 1209491 |[pos 21.42 POS
1[{36.32 POS 326954 POS 45 neg
0.1145 neg 5/82 POS 45 neg
0.01145 neg 110 neg 45 neg




Viielectlliam Eveltienrem VY NNAIRUS SiaiRsTRttheUss;

PhyIegenetic Iiiee of

West Nile Viruses-

2001

(Envelggeicene

differences between
any 2 isolates

» WNV NY 1999 &
WNV FLA 2002:
25 nucleotide
differences & 1 amino 2
acld substitution

Iv.Coast 1981

A\ UJ |

India

Kunjin 1960
— Kunjin 1973
‘ Kunjin 1984b

Kunjin 1991
Kunjin 1984a
Kunjin 1966

Kunjin 1994
India 1955a
India 1980
India 1958
India 1955b.

Kenya
Uganda

Senegal 1990
Uganda 1937

C.Afr.Rep 1972a
— L C.Afr.Rep 1983
Uganda 1959

C.Afr.Rep 1972b
—— Madagascar 1988

L—— Madagascar 1986

Madagascar 1978

JE SA 14

L1N-2
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1999 - 2007

e 2002: 13WNYV Isolated CDC + 1 from MD
Dept. Health
— 5 sarum/plasma
— 3cdf
— 4 prain tissue
— 1lliver
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* HUMaN viremials snort-livec
— Not detectable by Day 1 of onset
— 2 TagMan Positives 100 Acute IgM positives

 Viremiaisabsent when IgM isdetectable
— 2 1gM & TagMan positives in transfusion studies
— |srael study
— 2002 LA Fever Study
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* Proficiency Pan€l
— 76% Complete Agreement
— False positives
— Fallure to detect the lowest positive
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' \ oy
{:'.-"'H A
serogroup (Kuno) " - o i
—
° Dengue moon oM % OWmoW % M %8
Temperauce, Celms

e Alphavirus

ek Peak: Tiata f6-Tan-02 10:34.0pd
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Vel Felfejet

TagMan & NASBA Assays

SENSUIVILYAESPECITCIN/COMIMENLS

WN < 0.1 pfu Lineage 1 WN

SLE < 0.15 pfu All NA & SA SLE

EEE < 0.10 pfu NA EEE only

WEE < 0.35 pfu |All NA & SA WEE; TagMan > sensitivity
LAC < 1 pfu 15 LAC strains; no other CAL serogroup
Ir) Progress

DEN <01 pfu Multiplex with serotype probes

SYBR Green | < 1 pfu Consensus assays for DEN, alphavirus,

flavivirus, CAL serogroup bunyavirus.

VEE




