- landfall each year and spend the win-

"7 have résulted . in cross-reaction with
Lo WN'V Secondary ﬂav*nnrus mfectlons

- erologous flaku‘us hters (14)

spré'aid of West ‘N'iiétvifué' "z‘:ii’jz‘-z"tm*

,e \

.. in the Caribbear Basin, Guadeioupe mlubltmn-ELISA test A follow-up : horsa m22§tates (I Men
" (Frefich West’ Indies) reported numer- ; i '
" ous’ subchmcal tnfections in, horses

‘effort by the Universidad Auténoma
- de Yucatan and Colorado State Uni- _'

- -From these, a sihgle seropositive oW
" *(Bos sp.) with a PRNT,, for WNV of
: 1:80 and @ PRNT5 fé'fSLEVoleO, .

~authors cautioned against, ooncludmg

" that WNV had reached souther Mex:.
ico. They reasoned that a major range

" extension should. be tonfitmed by a_
"second detection of mfectxon ‘Also, Hio’
- eviderice of WNV- transmxssmn ha‘_
i+ been’ detécted at: that ‘time in the’
K '_nearby Yuicatan Peninisulz (9, 13). The"
" . ‘Chiapas study demonstrated semlogm
“evidence for infections due t¢ unchar-;

‘ “cally by neuttalization (15). In July
. 2002, 10.4% -of the healthy horses in

- four locahons were posmve
L January 2003, 61.6% hid become posi- .
"7 tive in these locations. The absence of |
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of the Gulf of Mexico, where mll}.ons FIGURE 1. Countnes of Latin America and the Caribbean with rﬁzpoﬂed activity for West Nife
birds make  ~ virus (in black) between 2001 and 2004, Including Mexico; Belize, Guatemala, EI Salvador,
of neotropical migratory biras, ma e -: Cuba, Bahamas, Cayman Istands, Jamaica, Dominican Republic, Puetto Rico {United States):

) iddadTba ! ndCoI bi
ter months. Beginning in 2000, a ;omt A Guadeloupe (French West Indles) Trinidad and Tobago, a ombia

versity blood-sampled and tested. mi- .
gratory and resident birds in Yucatin
State, Mexico. The following year, the "
Smithsonidn Institution also began
sampling birds on the Yucatdn Penin- °
sula. Further south in the Lacandén |
Forest of Chiapas Stale, a joint federal
Mexico-United States study | évaluated™ |
blood from about 200 resident domes- o
tic animals sampled in July of 2001."

was-_conisidered "a’ probable case of
WNV mfectlon (12). However,’ ‘these

actenzed flaviviruses wluch ‘coul

ate notorious for causing elevated het— sampled blood and ‘tissues from re51-.:

dent bxrds captured in November,__
2002, for niiseum collections (17). Five
:fblrds of 33 (15. 2%) from the Parque
"Nacional Los I—Iamses oh l‘.he northeast -
“coast tested positive for WNV antibod-

les by nettralization and’a ‘specific’ i 300

In 2002, WNV conl:mued to spread

commumcahon, 4 Feb 2004), i 0.
) it cases“in"2003 ‘and s’ huifan - ;
*casés (three with ericéphalitis) in rioéth-"
: _emMem:o m2{)04 (23). Thie first Mexi-_ -
2 '_"_,_can isolite came from a dead ‘captive’
" cominon raven (Comus corax)mTabasco -

: | Staté (southieast Mexito) in May, 2003,
" eadh ‘of Placeus cucullatus, Saurofhera’{"""‘(Zl) ‘Additional isolates frorridead birds . -

and chickens, determmed SEI'OIOgl-

: "d,by

-feported neurologic disease’in’ thesé - langxrosms, Lox:gilla molacea and Tur—f__‘.'""Were obtained ih noithwest Mexico later

. horses is mysterious. Subsequent sur-

""" Greater Antillean island of Hispaniola; _ _
S a Umvers1ty of Kansas study teamt ”from ‘six states (Clrnhuahua, Coahmla } gl'eate:r ‘genetic vanatlon than Prewous_:'- :

‘114

“in 2008, and 2004 PhylogenEhc analy”
i sis of the ptM-E Tregion of the WNV
‘genome ‘isolated ‘from. the raven in"

* Tabasco linked it tooentralUmtedStateS'_
- strains from 2002, but tevealed slightly -*

veﬂ]ance in 2003 and 2004 fmled to de-
tect any transmission (16). - A
In the Dormrucan Repubhc on the

& Seropositwe horses were reported

- Rew Panm il PiblicafPar Art § Biblic Helth 1962, zoue._ '
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reports for North American WNV
strains (21). Two of the 9 nucleotide mu-

tations resulted in amino acid ch_anges,.
and one of these altered a glycosylation. -

site within the envelope (E) protein. Vir-
ulence testing of plaque-purified subcul-
tures of this isolate revealed variants
with reduced virulence in. mice (24).
Similar observations had been made
with a Texas 2002 isolate (25).

The widespread WNV seropositiv-

ity among horses observed in Mexico -

in 2003 was also present in the Central

American republics of El Salvador and .

Guatemala (26, M.E. Morales-Betoulle ™~
et al.,

Mexican and Central American horses

have rarely been confirmed as due to

“WNV. One encephalitic horse dlag-
nosed with WNV infection was re-

ported from Beliza, with onset October-
. 31, 2003. Interestingly, 2000 birds

sampled in Belize earlier in 2003 and -
-another 2000 in 2002 all tested riega-
" tive for WINV antibodies (27). '

West Nile virus activity continued .

- in" the eastern Caribbean region -in

2003. In the Bahamas, a human.case.
. of WNND was diagnosed with onset

“in July, 2003 (28). In early 2004, two
- seropositive Turdus plumbeus (of 734
birds sampled) were detected in Guan-
tanamo Bay Naval Base at'the eastern

" point of Cuba, and in eastern Puerto’~
"'Rico, one, Coereba ﬂa'aeala (of 1200]

birds sampled) was seroposmve, prob—

_ably "reflecting; transmlsswn in 20{)3_

(29). Three neutralizing, antibody- and |

. IgM:positive, healthy horses were also'_ b
" .reported in eastern Puerto Rico in *

g May, 2004, and two others were found
in central Puerto Rico in ]uly,

<L (A Dlaz etal, manuscnpl: in prepm_ -

" tion). Mosquitoes collected from the: ’

" locations where seroposmve ho_rses‘ .
" resided tested’ negative for WNV'in-

fection. Four seropositive “horses. from

__ the Havana Jregion and three Huinan
" 'WNND cases in central Ciba were an-__,_.'_
"nouiiced in January, 2005 (6. Kouri,.”

personal communicztion, 2 February

- 2005), reflecting transmission in 2004,

In the fall of 2004 8 resident. unvac

<cmated horses (of 200 sampled) and 2
' domestlc Muscovy duclcs (of 40 r%:-::'

manuscript in preparauon) .
~ However, anecdotal reports of fatal or
_ life-threatening neurologic disease in' -

dent birds sampled) were seroposmve
. for WNV anmdad (28; R. Salas, per-

2005), andt 12 seropositive equines (of

. 130 sampled) were reported in north-

ern Colombia (30). These reports mark
the first evidence of WNV activity in
South American ecosystems (the is-
land of Trinidad is located within sight
of the South American mainland off
the coast of Venezuela). Efforts to de-
tect WNV-specific: antibodies in resi-
dent and ‘migrant birds in Brazil in
2002 and 2003 were unsuccessful (31).

- ;With the incursion of WNV into north-
ernm South America in 2004, it becomes

the only zoonotic flavivirus to have
been zdenufied in 51x contments

Dlscijss_lON

“Fhe failure of efforts to isolate the

“virus or detect genomic RNA from "
"WNV jn Latin America and the Ca- "
ribbean (with: a few. excephons in”
Mexlco) is perplexing and under-,’
"scores the concern that serologic evi-’
_"dence for WNV actwlty is at best indi-
" yect. Flavivifuses are notorious for

their- élose antigeénic relationships and

of strong serologic evidence from

. cross-neutralization testing against
-.known flaviviruses  from. the -Tegion, ' -
“the possibxhty of m.tsdlagnosm due to.”
‘cross-reaction with an as yet unrecog-'.{
" nized’ ”WNhke 'virus.still exists. In’

_fact, some of. l:he se:ologlc ‘results
classxﬁed as -die’ to f‘undlfferenuated
ﬂavwn'us infection” ¢

strams of WN- fike virus in central Bu-

(32) : Th&se two

resent newly chscovered "WNV' lin-
-eages Or riew: WN hke ﬂavwxrlises

¥ Another concemn is the strong ert- -,
. phasis_ placed by ‘several research
':.'groups on serologic surveillance of mi- .
_gratory birds (9, 13, 22, '29; 31). These™
‘studues consummie large quanhhes of,";

B Rz'q_Panpm Salud Pybgicg,rpan{ A ] Public Health 19(2), 2006
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.ever, the” observahon of -infectious:
-WNV at hlgh titers in fissugs of coriva-;
 lescent nugratory birds (e.; B, Kﬂldeer
*. Charadrius vac:}'er‘us) miore. than one’
serologic cross-reactivity (10). In spite "

plamed by the’ e:astence of such a .
virus. The’ recent d.lsoovery of . two_,

. TOpe. ‘lends "credence’ to “this Conicern.

'but genehmlly they are eqludlstant
from bothi currently récognized WNV ..
Imeages and each other'and may rep- ., r Eh
) "\_v_-_grahng birds are.indeed the major.” -
. mechanism for southward dlspersal of i

Special report

“valuable resources, yet are unlikely to

. provide significant results. Given the
-sonal communication, 17 November. -

recent intense transmission of WNV
during the summers in températe

North America, the capture of WN-
seropositive avian. survivors either .’

during migration or on the wintering
grounds is' to be expected because

many of these birds normally migrate”
to neotropical winter territories where.
they probably continue to circulate an-:
tibodies derived from a WNV infection” -
acquired On their North Ameucan; .
. breeding grounds. Some studies claim” .
that seropositive migrants are evidence, .

that birds could carfry WNV long dis-

tances, Unfortunately, although plausi- -
. ble, this conclusion is not valid for two -
. -reasons. First, the possibility. that WN- . -, -~
" . seropesitive migratory birds were il - |
fact infected locally cannot be dis- "

proved. Second, long-distarice migra-

tion by a heall:hy, anhbody-ctrcu]atmg' L
'bird does not indicate that 3 vifemic:” -

bird could _make the ‘same :long~ "

d.lstance fhght. More dal:a are needed
to support such -a hypothesls How

week post-infection -andthie. demon-*

stration of gral infection in raptors Co
. would’ suggest that recently mfeeted_ RN
" birds that recbver from vu-erma, mi-
.:=grate, and then fall ‘prey’ to'a Iaptor
may still inttoduce WNV into new dis- ..
- Itant ecosystems if the raptor becomes =
“infected and circulates.sufficient virus -, £
"“in its blood to infect mosquitoes (33). 1
- The most pressing concern regard-; -

‘ing thie reports of WNVin Latin Ainer-" -
ica and the Caribbean is'the absence of ..
.-data on the disease burden in people,_
‘horses ot bitds, W1de;pread resistance " .
to vitulent strains of WNV in Latin ~
""" American .and Canbbean vertebrates © - -
Aincluding people} seems highly uni=~ "
Nlikely. However, the selection of resis- _ .

tant, WNV strains is plausible., If mi-" L

WNV, then one could imagirie 2 sce-. .

" nario in ‘which birds infected with'

hxghly virulent strains become toosick" _

" to migrate, while ‘birds infected with [ -
‘avirulent strains make the long fhghts

115- -



Spedial report”

across ‘seas and deseris successfully,-

" spreading avirulent' WNV' to. new
transmission foci along their migra-

tory routes. More research is needed to '

evaluate this Kypothesis, but if proven,

,contmually from the south by return-
ing migratory birds. South American

“arboviruses have in fact been isolated:
from northward-bound ' birds during’
the spring migration in Louisiana (34).

- This scenario may also explam the ap-.
parent low virulencé for SLEV in birds
and’ horses in North and’ South, Amer—
ica. In- fact, South American’strains of

‘SLEV - are also. less - vu'emogemc i

* birds fthan are North Amencan straing,
and less virulenit iri mice (35). Whether

. an avirulent bird: and- horse.strain of

. WNV.wilkalsé be less vifulént for hu-

mans rémains to be seen )

Saint' Louis encephahhs virus may,. o
.. be responszble for considerable- €ross-.
- ' .reaction to WNV in’ serolog1t: testy’ of_j =z
' serum from Latin America. The viris: ©
" is expected to cross-react in about 5%
“'of -primary WNV infections of birds
.(36). However, in secondary infec-’
tions, the proportion of samples that,.
cross-react by PRNT is pmba.bly much '
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- greater. Secondary flavivirus infec-
‘ tions may explain the high rate of fla-
vivirus antibody-positive serum sam--
« ples in the Catibbean Basin countries
_ thatcannotbe asstgned toa specxhc e
this bodes.well for the future of WNV °
_epidemics in North- Amierica, as the .
avirulent strain might be reintroduced -

fection (because of the presence of sim-
ilar titers for mulhple flaviviruses). Al-

though rarely associated with disease

in Latin America, SLEV’ mfecnons are
commonly reported: For example,’in

. Chiapas, Mexico, 20 (10%) of 196
..domestic ahimals (mcludmg three of

five: horses) were diagnosed as posi-

“tive for SLEV—-neutrahzmg antibodies
by PRNT (12). The known' range ‘of
- distribution for SLEV. was expanded‘
‘. through the efforts to. detect WNV .in-
. the Caribbean Basin. For example, two
“ SLE-seropositive birds’ reported in
~Puerto Rico. provide the first evidence. '
~of SLEV- actunty from that Canbbean-
"‘locatlon (9 29) B R ‘

WNND) in the United States was de-
layed until 2002, three years after ini-.

- tial detection of the virus in 1999. Pub-

lic'health and veterinary authorities in
Latin' America and the Caribbean
should remain vigilant for unusual

- clusters of severe disease cases. Dead
‘birds (especmaily corvids) have been
- particularly useful for the carly detec-,

tion of WNV actmty in North Amer-
ica (37). Corvids are less abundant in

- Latin America, and thus avian mortal-
ity may be less useful as a surveillance

techmque in this region (38). In coun-,
tries'where WNV has already been de-

tected;. surveillance efforts should be -

‘expanded. Surveillance guidelines for

Latin Amenmn ‘and - Caribbean Basin
countnes are avaﬂable (28 39 40) .
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' HESUMEN Ob]etwos. El virus del Nllo occidental (VNO farmha Flawvmdae, género I-‘Imm—
e . rus) se ha propagado rapidamente por toda la cuerica del Caribe desde que se detects -
" "~ ‘por priniera vez ¢n 2001. En este informe se resumen nuéstros: conocimjentos actua -
: La actlwdad de[ vurus del N:io .les acerca-dé Ia transmisién del VNO en zonas tropicalés del continente americano. '
- occidental: en Ame"ca Latlna Y . Métodos... Revisames todo lo.que se ha publicado sobre el; tema y consultamos aau-

© toridades de salud clave para obtener datos inéditos. . . " .-
‘Resultados. ... Las infecciones poi’ el virus del Nilo occidental- apareuemn por pnmera

; "el Carlbe N

'y aves de corral id estabuladas oriundas de ‘Guadatupe, la Reptblica Doiminicana y la
norte de Centroameérica y, se encontraron pruebas serolégicas eni las. Bahamas, Puerto
mas. sudamericanos se-détectaron en septiembre y. octubre en Colombia y Trinidad,

- Conclusiones. - Estos informes esporadicos de enfermedad .equina, humana y- aviar

ducxda en eoos:stemas ttopxcales.
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. 'parte oriental de México. En 2003, ¢l VNO sé diseminé déniro.de México y por'la | parte_

~-vez én seres humanos residerites de las Islas Caimén y delos Cayos dela Floridaen 2001, ©
- yenpé}arosdeaspectesanode los cualeseeobmweronmuah‘asaprmpmsdezmz
. En 2002 se éhcofitrafori’ pruebas serolégicas dé infeccidn porel VINQ en' caballos, pallos -

‘donde se observaron-anticuerpos neutralizantes contra el VNO en animales domésticos. -

et Aniérica Latina'y €l Caribe'son‘dgsconcertantes. Es necesario aislar las cepas para
. determindr §i T4 atenuaci6n del virus u dtro factor exphca Ia carga de enfermedad re-

.
A

.Rico'y Cuba. En 2004, las priméras pruebas serolégicas de actividad. virica' en écosiste- . e

V&us del Nﬂo. occud“ _-taL Aménca Latma, regtén del Canbe al‘bOVlII.IS, wgﬂanaa de o
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