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Abstract

A clinical and serological investigation was performed to determine the presence of West Nile virus (WNV)
amang febrile and encephalitic patients in northern Mexico. In addition, asymptomatic blaad donars were
winlogically assayed for WNV to determine the seroprevalence of WV in the general population. The study
whort consisted of 1432 individuals (588 febrile patients, 44 encephalitic patients, and 800 asymptomatic blood
donors), All subjects were negative for WNV IgM. Sixty subjects were reactive for dengue virus (DENV) IghM (16
blood donors and 44 febrile patients). A subset (n =425) of individuals was also screened by ELISA for Havivirus
3G The prevalence of flavivirus 1gG in febrile patients, encephalitic patients, and blood donors ranged from 40%
b 3%, A subset (n = 147) of sera reactive for flavivirus IgG was further tested by plaque reduction neutralization
test, Six individuals with no history of travel during the precedi ing 12 months were seropositive for WNY. Anather
fibindividuals were seropositive for DENVI and 24 were seropositive for DENV2. The high prevalence of dengue
antibodies in northern Mexico appears to limit the incidence of WNV infection in this region.

Atlicle Summary Line: Antibodies to WNV, DENV-1, and DENV-2 were identified in humans in northem
Mexico.
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Infroduetion enzephalitis in New York City (Lanciott etal. 1999, Nash etal,
2001). Since then, WNV has dispersed across the Western

EST MILE virvs (WINV) (family Flavivinides, genus Fla-  Hemisphere and is now found throughout the United States,
iris) was first isolated in 1937 from the bloed of 2 Canada, Mexico, and the Caribbean, and parts of Central and
szhnle womman in the West Nile distnct of Uganda (Smithburmn South America (Komar et al. 2006, Blitvich 2008, Keames etal.
1940;. The virus was first reported in the Western Hemisphere  2008). In the United States, WINV has been responsible for
i 1999 during an outbreak of human, equine, and avian  more than 27000 cases of human illness with over 1000
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cdeaths: In contrast, the introdoction of WANV into Mexico has
been relabively benign despite data from equine and avian
infection surveillance providing evidence of widespread
WNY circulation in Mexico since 2003 (Blitvich eb al 2003,
Estrada-Franco et al. 2003, Fermander-Salas ot al, 2003,
Lorono-Fino et al. 2003). The Mexcan Secretary of Public
Health has reported seven human cases of WINY in Mexico
(Komar et ol 2006, Blitvich 2008). The cases pocurred in the
Stales af Chilwabua (e = 43, Sonora (1= 1), and Nuevo Leon
(=17 in 2003, and Sonorn (1= 1) in 2004, These states are in
northern Mesico, and all border the United States. In addition,
WNV RNA has been detected in the Mexican blood supply
fSanche-Couerrero ot al 20060, The viremie donor was iden-
tified o8 an asymptomatic 41-year-old man from Chihuahua
State and was also positive for WKW 1gM, but not 1gG, sug-
pesting that e bad & recently acquired WY infection,

The teasons for the low incidence of WNV illness in Mexico
s compared o the Undted States ane not known. One expla-
ration is that preesisting immunity o another Qavivirus s
providing partiol protection fo humans and other vertebrates
Irom subsequent WNY infection, Indeed, laboratory studies
have shown that prior immunbzation of hamsters with heter-
topous Havivirases {Japanese encephalitis virus, St Louis
crcephalilis virus [SLEV] and Yellow fiver virus) reduces the
severity ol subsegquent WY mbfechon (Tesh ef al. 2002). The
Tour seretypes of dengue virus (DENVI-DENVA) and SLEV
are endemic in many regions of Mexico and therefone could be
reducing e incidence and for severity of WNVY infections in
humans in Mexico {Guiler 2002, 2006, Hayes and Gubler 2006,
Blitvich X8, Krmer et al. 2008), Other explanations include
under-reporting, the emergence of atbenuated WNV varants,
and geographic differences in the species composition, relative
abundance, and susceptibility of vertebrates or vectors,

The majority of WKV infections are subclinical with no
apparent symploms, bul dunng recent oulbreaks in the
L'nited States, approximately 20%. of infections have resulted
ina mild Hu-like iliness known as West Nile fever (WNF), and
Lin 150 infections has résulted in severs neurolnvasive dis-
ease (WHND  Mostashariet al. 2001, Cubler 2002, Hayesand
Gubler 2006, WNF is characterized by a variety of nonspecific
symploms (fever, headache, myvalgia, nausea, fatigue, weak-
ness, voriting, and diarthea) that cannot be distinguished
from other infectious illnessec on clinical examination. The
illess typacally lasts for 2-3 days, but in more severe cases,
fatigue can persist for over a month, WKND is charactenzed
by encephalitis, meningitis, and/or policmyvelitis-like flaccid
paralysis. The fatality rale in patients with WNND is ap-
proximately 10%, and long-term neurological sequelae ocqurs
in = 30% of patients {(Haves et al. 2005, Hayes and Gubler 2004,
Sejvar and Marfin 2006),

The laboratory test most commonly used for WNY diag-
nosis is the Tgh antibedy-capture engvme-linked immuno-
sorbenl assay (MAC-ELISA) (Martin et al. 2000, 2002). This
assay provides a rapid and sensitive method to detect WNY
IgM, swhich is usually detected in patients at clinical presen:
tation but can persist for more than s year (Roehrig etal 2003),
Another technique routinely used for WNVY diagnosis is the
indirect IgG ELISA, which is often performed in tandem with
the MAC-ELISA (Tardes et al, 2000}, This techrique exhibits a
high degree of sensitivity when used to screen sera for the
presence of WEKY 1pGe. However, because of the cross-
reactivity of antiflaviviral [0, the assay is not WNV spedific,

GARZA RODRIGUEZ ET AL

For this reason, samples positive by favivirus 1gG ELISA an
often further tested by plague reduction nedtralization i
(PRNT), the most accurate serologic test available for Mo
virus diagnosis (Beaty 1995), PRNTS performid using WHY
and other laviviruses endemic in the same area provide the
mist accurate serologic approach to jdentify WY infection
and distinguish serologic cross-reactions among, favivinses
In this study, we performed a clinical and serologeal in
vestigation to obkain information that could help to explin
the low incidence of WNV illness in northern Mexdeo. Patienls
who presented clinical signs consistent with WNE or WAND
were recruited for the study and serologically assayed far
WNV and other flaviviruses by MAC-ELISA; 1pG BLISA,
and for PRNT. In addition, the seroprevalence of WY in b
peneral population of northern Mexice was estimated using
asymptomatic blood donors as a convenience populatios,

Materials and Mathods
Study popiilation

Our study cohort consisted of three groups of individuak
(1) patients with suspected WNF, (1T} patients with suspeciod
WIND, and (i) asymptomatic bload dongrs. Our critera fi
suspected WNF and WNND were consistent with the (5
national case definition established by the Centers for Diseas
Control aned Prevention (CEC) (CDC 2008, The elindeal o
terion for WNF was the presence of documented fever, o
measured by the patient or clinician, in the absenceof WKL,
The clinical criterian for WNND was the presence of fever i
addition to at least ane of the following (as metsurned by te
clinician): (1) an acutely altered mental skatus such as disun:
entation, stupor, and coma, {ii) other acute signs of cemtral oy
peripheral neurologic dysfunction such as paralysis: sereary
deficits, abnormal reflexes, generalized convulsions, and ab
narmal movements, or (i) illness clinically cormpatible with
meningitis (e.g., headache or stiff neck).

Patients and asymptomatic blood donors were recniibid
between October 2005 and September 2007 from the fllonwing
Health Centers localized in Monterrey, Mexico: the D Jose £
Goneales University Hospital School of Medicine (Liniversidad
Autonoma de Nueve Leon, UANL), a Diagnestic Reference
Laboratory from Federal Secretariat of Health, and a thisd-led
Hospital Number 33 from government Socal Insusanee
Written consent to participate in the study was obtaired from
each subject. For patients < 18 years of age, written consent was
ebtained from parents or legal guardians. A serum sample wis
collected frvm each individual who agreed to participate. De
mographic information and other pertinent information
(symptoms, travel history, and vaceination status) were oh
tained For each study partidpant by salf~questionnsie, -
dividuals who had been immunized agairst yellow feverving
were not mcluded in this study because they had proesistag
flavivirus antibody that could potentially cause serologic cros
reactivity in the diagnostic assays. All data were handlal
confidentially and anonymously. All research protocols wer
approved by the institutional review boards at the UANL and
Towa State Lniversity (TSUD,

Demographic characterislics

A total of 1432 individuals were recruited for the shady
{Table 1), Of these, 588 were patients with unspecified fevr,
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Tante]. Democgariic aND CLINICAL CHARACTERISTICS
oF THE STuny Conort

Study group

il Fetrile  Encephalite Blood
firacterislics jualieerls puitents domors  Tobal
i, participants SBR 44 B 1432
W, ey 182 27 658 B&7
Bo fermalbes 0k 17 142 565
Makefemale ratic 122 1006 102 107
:13‘1: Tange [yenrsh 1-73 179 18- 179

ean ape 28 33 32 31
St o resiclence:
11 Mueves Leain SRA 43 ey 1394
12) Coalwila 0 0 8 8
i Tamaulipas Lh] 1 25 2

4 were patients wilth encephalitic manifestations, and 800
were asymptomalic blood donors. There were 867 (619%)
males and 565 (3%) females. AH study participants were
from noethern Mexieo, The majority lived in Nuevo Leon
st e memnabneler livisd i Coalila State and Tamaulipas
Beale The ages of the study participants ranged from 1 to 79
years, The mean age was 31 vears.

KNV MAC-ELISA

All sera wene assayed for WNV Ighd using the WNV Igh
Captuns=ELISA [rom Focus Téchnologies (Cvpress, CA) in the
Rinsafely Leved 2 facilibes at the UANL following the manu-
factirer's instructions; Test samples and positive and nega-
bve contritls were diluted 1:100 and then added to miceowells
coated with anti-hurnan Igh antibodies. After 1h incubation,
wells were washed and WNV antigen was added. After 2h
incupation, plates were washed again and horseradish per-
anifase (HRPjonjugated mouse antiflavivirus conjugate
waz added. Plales were incubated for 30min and then wa-
shed, and a ‘substrate consisting of tetramethylbenzidine
(TMB} ard hydrogen peroxide was added to each well After
Wy, stop salution was added and the absorbance was
determined spectrophotometrically at 450nm. Index values
foe tesl sera and controls were obtained by dividing the ab-
sarbiance of the test or control well by the absorbance of the
calibrator feutofl conteal), Index values of <09 were congid-
ered negative, values from L9 to 1.1 were considered equiv-
ocal, and values of 3.1 were considered positive for Ighl

OENV MAC-ELISA

Al sera were assayed for DENV lgM using the Dengue
lgh Caplure ELISA from PanBio Diagnostics (Brishane,
Ausiralia). Test samples and positive and negative controls
weee diluted 1:100 and added to the 96-well plates precoated
with capture antibody (anti-human IghM). After incubation,
wellswere washed, and anantigen-MAb comples containing
a mishure of DENY 1 antigens together with an HRP-la-
buled MAb specific 1o the DENV antigens was added. After
seeonil 1R incubabion and wash step, TMB substrate was
sddedz after 10min. stop solution was added and the absor-
bance was determined spectrophotometrically at 450 nm. In-
dex values of <19 were considered negative, values from 0.9
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to 1.1 were considered equivocal, and values of =11 were
considered positive for ght.

Flavivirus indirect 1gG ELISA

A subset of sera were agsayed for flavivirus [gG using the
WINV IgG ELISA from Focus Technologies and DENY 1gG
Indirect ELISA from PanBio Diagnostics. Test samples and
posttive and negative controls were dilited 1:100 and added
to the wells of Yaewell plates precoated with DENY and WNY
antigen (Malan et al. 2004). Adter Lh incubation, wells were
washed and HEP<womugated sheep anti-human [gG was
added. After a 30 min incubation and wash step; 'TWMB sub-
strate was added; after 10min, stop soluton was added and
ther absorbance of cach well is determined spectrophotomed-
rically at 430 nm. Oue results were roported ag ndex valoes
relative to thetCut-off calibrator, Index values for test sera and
controls wene obtamed by dividing the absorbance (O0) of
the test or control well by the mean of absorbance values of the
Cut-off Calibrator. Index values of < 1.3 were considerdd
negative, values from 1.3 to L5 were considered equivacal,
and values of 1.5 were considered positive for [gG (FHogrete
et al, 2004, Tilley et al. 2005)

PANT

A subset of sera demonstrated to contain antibodies to
flaviviruses by MAC-FLISA, and/ar [pG ELISA were subse
quently tested by PRIMT in the Biosafety Level 3 facilities at
15U according to standard methods (Beaty 1995), PRINTS were
done wsing WNV (stran NY99-35261-11), SLEV (strain TBH-
28}, DENY-1 (strain Hawail), DENV-2 {strain NGC), DENV-3
{strain H-87), and DENV- (strain 241). SLEV and the four
serotypes of DENVY were included because they occur in
Mexico, and are known o react with antibodies to WNV
(Calisher et al. 1939, Burke ot al. 2001}, Viruses were obtained
from the World Health Organization Center for Arhovirus
Reference and Research maintained al the CDC, Division of
Vector-Barne Infections Diseases (Fort Colling, CO0 The
FRNTs were performed using African green monkey kidney
Vera) cells, with the exception of DENVY-1 PRNTSs, which
were performed using Rhesus monkey kidney (LLC ME)
cells. Sera were tested in the presence of 5% labile serum fachor
{Chappell et al. 1571}, Sera were initially tested at a dilution of
1:220. Those that reduced the number of plaques by =70%
(PRINT) were titrated. Titers were expressed as the recipro-
cal of serum dilutions yielding =%0% reduction in the number
of plagues (PRNT.). For etiologic diagnosis, the PRNT,; an-
tibody fter o the respective virus was renuired to be at least
fourfold greater than that to the ather Aaviviruses: tested.

WNV case definition

In this study, a patient was considered to have an-acute
clinical WNV infection if all of the following criteria were met:
(i} the patient had symptoms consistent with WHNF ar WNND,
(i1} the patient was positive for the presence for WNV Tghl by
MAC-ELISA, and (i) the patient's PRNTy, antibody titer 1o
WV was at least fourfold greater than that to the other fla-
viviruses tested. An asymptomatic blood donor wias consid-
ered lo have o recent subclinical WNV infection if the doner
was positive for the presence of WNV Ighd by MAC-ELISA
and their PRNTe antibody Hber to WINV was at least fourfold
greater than that to the other flaviviruses tested,
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Aesulls
Screaning for WNV and DENV Ight

All study participants were screened by MAC-ELISA for the
presence of WINA and DENY Tgh, Individuals from all three
study proups were negative for WINY 1gM. Sixteen blood do-
nors and 4 febrile pativnts were reactive for DENY [gh, which
supggests that they had recent DENY infections. None of the
encephaliie paticnts were reactive for DENY M (Table 2)

Sereening for Navivius (gG

A wubset (it 425) of participants were screened for anti-
Boclies to aviviruses using the group-reactive WNY and [or
DENY G ELISA. OF these, 51 were tested by WKV 1gG
ELISA pnly, 93 tested by DENVY 1gG ELISA only, and 28] were
testeel by Both assays, Chverall, 248 febrile patients, 42 en-
cephalitic patients, and 135 blood donors were tested. OF
these, Maviviens 1pG o was detected in 142 (37%) febrile pa-
Hients, 17 (@00 encephalitic patients, and 80 [39%) blood
donors {Table 2,

Sereening for noutralizing antibodies lo Naviviruses

A subsed (=147 of sera that had antibodies to flavivineses
by MAC-ELISA and/or 1gli ELISA were further analyzed by
PRIMT using WHNY, SLEV. and all four sOTOlYpes of DENV, Six
individuals were seropositive for WNVY (Table 3). Of thesa,
two were asymptomatic blood donors and four were febrile
patients, However, the febrile patients did not meet the case
definition for WNY because they were negative for WNV
IgM. These data suggest that the patients had a prior WNV
nfection, but this virus was not responsible for the clinical
sijrng observed at the ime of presentation. Similarly, the two
asymplomatic blood  donors seropositive for WNV were
tegative for WY Igh, suggesting that they did not have
recently acquired WKV infections. All six individuals sero-
positive for WKWV lived in Nueve Leon State, and none had
traveled outside the state during the preceding 12 months
These data indicate that the six individuals had locally ac-
quired WNV infections, The two blood donors seropositive
for WINV were male; one was 19 years of age, and the other
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was 43 years. Of the four febrile patients serdpositive for
WV, three were male aned one was fermale. Their ages carggad
from 26 o 45 years. Representative serologic data from M
flavivirus-positive study participants are shown in Table

Sixty-four individuals were seropositive for DENY-1 and
another 23 were seropositive for DENV-2 (Table 3). OF the
individuals seropositive for DENV-1, 44 were febrile patisnts,
S were encephalitic patients, and 11 were asymptomiatic Hiloend
donors, OF the incdividoals seropositive for DENY-2, 20 wer
febrite patients, | was an encephalitic patient, and
were asymptomatic blood donors. Twenty-four individuals
were seropositive for an undetermined  DENV seratype
[Tables 3 and 43 An individual was consgidered ta be s
positive for an undetermined DENY serotype when the
PRNT. antibody titer to one DENV serotype was at loas
fourfuld greater than that to WY and SLEY, but notall o e
other DENV serotypes. Twenty-two individuals were con
siderod to have a secondary lavivirus infection as indicated
by the hugh PRNT antibody Heers bo all viruses tested, Eight
individuals had no neutralizing antibodies to laviviruss. No
study participants were seropositive for ENV-3, DERYS, o
SLEV

Discussion

We performed a clinical and serolagical investigation e
determing the incidence of WNY llness in febrile and e
cephalitic patients in northern Mexico. Our maln sationnle for
undertaking this mvestigation was tooblain mfermalion bal
could explain why a major outbreak of WNV lliness has nol
been observed in this region, OF the 632 patients who pre
sented with suspectsd WNF or WHND, all wiere regative
for WNY Lahts thus, none of the patients recruited for this
study met the COC case definition for WINY. Based on these

TAHLE 3. SEROLOCIC SUMMARY OF THE SUBSET
oF FESRILE PATIENTS, ENCEPIALITIC PATIENTS,
AND AsyartosaTic Broon Dowors TESTED By PLague
REDUCTION NEUTRALIZATION TEST

Study group
Fetirlle Encephatitic Blood
PRENT i en! tents  d Total
TapLe 2. PrEvarEncE oF WEST NiLe Virus JoM, Dencue : o e Rodi [Ees SR =
Vrnus oM, anD Fl_awvmus. I_G‘GL\I E{LE._H SEDY Grour WY 4 =M 2 i [4%"
S - - SLEV = — = =
. Studygroup DENV-1 4 9 [ 64 (4355
Encenhalitic | DENV-2 20 | 2. 23 {I5AY
- : : - DEMV-3 - - -
.Emrc:u‘j:fg*.rr fes!  Bloed domors Febrle palients patients DENV 4 B B o B
WHNY MAC-- 0/800 (D%) 0588 ((7) 044 (07 DENY ) 6 3 5 M (la3%
ELISA (undetermined
DENV MAC- T6/800 (24F%) 44588 (7.5%)  O/44 (0% serotype} .
F115A ' { ! ( ) 4 O%) Secondary flavivicus 22 — — X (14.5%)
Flavivirus  BD/135 (59.3%) 142/248 (57.3%) 17/42 (405%) __infection
E;g]rus {135 § 1427248 | ) 17742 ) Negative 2 I | 8 G A%
ELISA Taotal 112 14 21 147 (100%)
Thata are presented as be number of individuals tested fnumber of .

individunly positive.

WNY  MACELISA, West Nile virus TgM antibody-capture
eryme-linked immunosorbent assay, DERNY MAC-ELIRA, dengue
virws [gh antibody-copture. enzyme-linked ommuncsorbent assay

“allindividuals seropositive for WNY by PRNT wene negative in
WY Ighl, suggesting that these infections were oot neent,

PRNT, plaque reduction neutralization test; SLEY, 5 Lo
enceplalits virus.
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TABLE 4. SEROLOCIC SUMMARY OF A SUBSET OF INDIVIDUALS WITH ANTIHGOLES TO FLAVIVIRUSES
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PRNT g titer

Sl 10 Pueticipeeetd fype WKV SLEV DENVSD DENV-2 DENV-3 DENVS PRNT disty nosis
s Bload donor m - 160 40 0 A DENV-1
Tz Blowd donor i 0 20 — — W WY
LR Blood doner - - 40 - — 200 DENY (undetermined serotype)
100 Febrile patient 64 320 20,480 10,240 2560 10,240 Secondary flavivirus infection
K Febrile patient 10,240 640 10,240 10,240 1280 w450 Secondary flavivinus infection
B Blood donor — 20 30 80 40 Al [DENV-
Flél Febrife patient M — 40 320 20 2 DENV-2
F1ia Febrile patiem — .- 160 80 — Al DEMY (undetermined serotype)
Fl? Febrile patien 20 — 40 1641 40 4l DENY-2
FK? Feelsgale pativnd Al 0 20 40 0 WNY _
I M0 Encephalitis s120 A 10,240 20450 24450 WA mecondary Aavivires infecton
WLz Eiephalitis - 160 %0 fw - 40 DENV-1
Nii? Enceplalitis M — 160 azn 160 160 DENY (undetermined secoty pae}
R Encephalitis n - 80 320 8l B DENV-2

*lLess than 2

findngs, we speculate that under-reporting s not the major
seasai for the low nurmber of WNY cases in northern Mexico

Favivirus 1pGowas ditectix] in the majority of study par-
feipants. Of the subset of febrile and éncephalitic patients
srevied by 1gGo ELISA, 57 and 0%, respectiviely, were
prsitive for flaviviras IpGe The majorty (59%) of asymp:
feamatic blowod donors screened for Aavivires 10 werne also
pusitive. Taken iogether, these data suggest that the majonty
of individuals in northern Mexico have had previous expo-
sian t0 Oneor more flaviviruses, The PRNT analysis demon-
drated thal LXENY was responsible for most flavivirus
irlections. Thus, we propose that the main reason for the
abserce of an observed oulbreak of WY illness in humans in
rorthern Mexico is that a large proportion of the population
hasteen infected with DENY and is therefore resistant or less
susceptible to severe WINV disease. In this regard, laboratory
studies have shown that prior immunization of rodents,
moakeys, and pigs with heteralogous faviviruses reduces the
werity of subsegquent WNV infection (Price et al. 1971, Go-
verdhan et al, 19492, Tkal et al, 19494, Tesh et al. 2002), The low
Incdence of WY fllness elsewhere in Mexico, and in Central
ard South America, could also be attributed o prior exposure
tr DERY, Indeed, more than 853,000 cases of dengue fever
wewred throuphout in Latin America in 2007, induding
15,000 cases of dengue hemorthagic fever (Kyle and Harris
By However, preexisting immunity b DENV does not
accuunt for the apparent fack of WKV-assodiated equine and
avian death in northern Mexico and elsewhere in Latin
America because DENY does not usually replicate in non-
private vertebrates (Thomas etal. 2003 Thus, it is likely that
other factors are contributing to the sparse reports of WKY
e in bumans and ether vertebrates in Latin America

OF the suhset of individuals lested by PRNT, 41% were
seopositive for DENVI and 15% were seropositive: for
BENVE These two DENV serotypes were also shown to be
tespangible for human infections in @ household serosurvey
corfucted in 2004 in the contiguous border cities of Mata-
o, Tamaulipas {Mesicn), and Brownsville, Texas (Brun-
kard ot al. 2007), Recent DENY infection was identified in
L3 of Matamoros residents and 2.0% of Brownsville resi

demits. Prioe DENY mdection was identificd in 78% of Mata-
moros pesicdents and 400 of Brownsville residents. OFf the
subset (n=3) of incividuals further tested by PENT, bwe
residents from Matamoros were seroposttive for DENV-1,
and one resident from Brownsville was seropositive for
DENV-2 The following vear, an outbreak of DENY accurned
in the citdes of Matamores and Brownsville (Ramos et al.
2008). Twentv-eight viral isolates were oblained: 27 werne
DENY-2 and 1 was DENV-1. We also demonstratod that 24%
of the mdividuals tested by PRNT had beeninfected with an
undetermined DENY serotype, For these mdividoals, the
PRMT tter was always highest when DENY-1 or DENV-2
was used for the PRINT analysis. Twenty-two percent ol in-
dividuals tested by PRNT had secondary flavivirus infections:
copsistent. with our findings that multiple Aaviviroses
{DENV], DENV2, and WNV] are circulating in northern
Mexico. Eight hundred asymptomatic blood donors were
serologically assaved for WINV and two (0.25%) were posi-
tive: These data indicate that the incidence of WINY inféction
in the general population in northern Mexico is low, In com-
parison, 46 (3.1%) of 15305 individuals sampled in 2042 in a
household-based seroprevalence survey in Ontario, Canada,
were seropasitive for WINY (Loeb et al, 2005) In another
study,. 122 (14.07%) of 859 individuals sampled at a health-fair
in Wyoming in 2003 hod antibodies to WINV (Murphy et-al.
20055, However, it 15 important to note that different methods
were used to recruilt study participants in these studies, and
that there are limitations associated with using blood deners
as a convenience population, most notably selection bias, In-
deed, blood donors are potentially more bealthy and active
than other individuals and therefore could be more likely 1o
participate in outdeor activities that result in increased con-
tact with masquitoes. Alternatively, because blood donors are
potentiafly more health conscious that other individuals, they
could be mare inclined to use protective measures to avaid
masquito contact, Houschold-based serosurveys provide a
more accurate mears to sample individuals that more closely
represent the genersl population. However, this approach is
not alwavs feasible becanss considerable time, effart, and re-
soures are needed woneeroit the study popualation,
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In conclusion, we detected a high seroprevalince of DENY
in oursludy cphorl, bul did not identily any individuals that
miet the CDE case definiion of WNV. We speculate that
preexisting immunity (o DENY is the principal reason as o
why o major cutbreak of WNVY illness has not been observed
in hiumans in norhern Mexico, Because DENY is endemic in
many other regions of Labin America, this phenomenon could
b eritical diterminant s determining the ulimate geo-
e phig' distributicn and pul:'llir.‘ Twe=alth ijt'lﬂ‘-!l‘bU{" of WV in
thie Aseericie.
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