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Human Infection 
with West Nile  
Virus, Xinjiang,  

China, 2011
To the Editor: West Nile virus 

(WNV) is a mosquito-borne flavivirus 
in the Japanese encephalitis serocom-
plex of the family Flaviviridae (1). It 
has been reported in Africa, Asia, Eu-
rope, Australia, and North America, 
and is recognized as the most globally 
widespread mosquito-borne flavivirus 
(2). Isolation of WNV has previously 
been attempted in China, Japan and 
South Korea; however, no virus has 
been isolated (3–5). We report isolation 
of WNVs from mosquitoes in Xinjiang 
Uyghur Autonomous Region in west-
ern China. We also provide evidence 
of WNV human infections confirmed 
by IgM ELISA and seroconversion by 
90% plaque reduction neutralization 
tests of paired serum samples obtained 
from persons with febrile illness and 
viral encephalitis in 2011.

Arbovirus surveillance was per-
formed in the Kashi Region, Xinjiang, 
China, in August 2011. Mosquitoes 
were captured by using light traps and 
gravid traps for 15 days (days 1–5, 11–
15, and 21–25) at 9 collection sites in 9 
villages in 2 townships. A total of 7,122 
mosquitoes, representing 3 genera and 
7 species in 118 pools, were tested. 
Mosquitoes collected were Culex pipi-
ens pipiens (65.0%, 4,629/7,122), Ae-
des flavidorsalis (24.1%, 1,717/7,122), 
Ae. caspius (10.1%, 716/7,122), and 
other Aedes and Culex species (0.8%, 
40/7,122) mosquitoes.

Mosquitoes were homogenized, 
and viral RNA was extracted directly 
from mosquito pools and amplified 
by using PCR and primers specific 
for WNV envelope (E) and nonstruc-
tural protein 5 genes as described 
(6). A total of 12 pools of Cx. p. 
pipiens mosquitoes were positive for  
WNV, which was confirmed by 
nucleotide sequencing. The mini-
mum infection rate for Cx. p. pipiens  

mosquitoes was 2.56 infections/1,000 
specimens tested.

In addition, supernatants of the 12 
WNV-positive mosquito pools were 
inoculated onto Vero cells. Five pools 
yielded 5 virus isolates designated 
XJ11129–3, XJ11138–6, XJ11141–4, 
XJ11146–4, and XJ11148–2. The Vero 
cells aggregated and began shedding 
virus by 72 h postinfection.

Phylogenetic comparisons of 
complete nucleotide sequences of E 
gene from the 5 Xinjiang isolates (Fig-
ure, panel A) showed a high degree 
of genetic identity of lineage 1 with 
other highly pathogenic WNV strains, 
such as WNV NY99 and isolates from 
Russia. Nucleotide and amino acid se-
quences showed ≥99% identity with 
isolates from Russia (1999–2004) (7).

The complete nucleotide sequence 
of XJ11129–3 contained 11,029 nt, 
and the phylogenetic tree of the nu-
cleotide coding region showed similar 
topology with the E gene tree (Figure, 
panel B). Nucleotide sequences of E 
genes from XJ11138–6, XJ11141–4, 
XJ11146–4, and XJ11148–2 and 
the complete genome sequence of 
XJ11129–3 were submitted to Gen-
Bank under accession nos. JX442280, 
JX442281, JX442282, JX442278, and 
JX442279, respectively.

To determine whether humans 
were infected with WNV, we obtained 
acute-phase serum samples within 1–7 
days of onset of illness from persons 
visiting an outpatient clinic in Kashi 
during June 11–August 25, 2011. All 
patients had fever (37°C–39°C) or vi-
ral encephalitis with or without symp-
toms of encephalitis. Serum samples 
were obtained from 254 patients with 
fever of unknown origin and 9 patients 
with encephalitis.

All acute-phase serum samples 
were initially screened for IgM against 
WNV (WNV IgM Capture DxSelect; 
Focus Diagnostics Inc., Cypress, CA, 
USA) and against Japanese encepha-
litis virus (JEV) (JEV IgM Capture 
ELISA Kit; Panbio, Sinnamon Park, 
Queensland, Australia). A total of 38 
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patients (2 with viral encephalitis and 
36 with fever of unknown etiology) 
had IgM against WNV. All samples 
were negative for WNV and JEV RNA.

A total of 23/38 patients positive 
for IgM against WNV provided con-
valescent-phase serum samples (ob-
tained 18–83 days after acute-phase 
serum samples were obtained). All 23 

paired serum samples were tested by 
using a 90% plaque reduction neu-
tralization test and the XJ11029–3 
strain of WNV and the P3 strain of 
JEV. Of these 23 serum samples, 
11 had a 4-fold increase in titer of 
WNV-neutralizing antibody; neu-
tralizing antibody against JEV was  
not detected.

Among the 11 patients who 
showed seroconversion, 9 had neu-
tralization antibodies against WNV 
(titers 1:10 for acute-phase samples 
and 1:40 for convalescent-phase 
samples). One patient with encephali-
tis had a WNV antibody titer of 1:10 
for an acute-phase sample and 1:160 
for a convalescent-phase sample. An-
other patient with encephalitis had a 
WNV antibody titer of 1:640 for an 
acute-phase sample and of 1:5,120 
for a convalescent-phase sample. All 
11 case-patients were reported during 
July 28–August 23, 2011.

This study and other reports of 
fever and human encephalitis caused 
by WNV in Xinjiang, China, in 2004 
(8,9) suggest that infections with 
WNV might be greatly underesti-
mated. In addition, although JEV is 
present in this region and WNV has 
not been isolated in China, some pa-
tients might have been given misdiag-
noses of infection with JEV because 
of cross-reactivity between these 2 vi-
ruses (10). Therefore, nationwide sur-
veillance programs for WNV in China 
are needed.
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Figure. Phylogenetic analyses of A) envelope gene nucleotide sequence from 5 West 
Nile virus isolates (black triangles) from Xianjiang, Uyghur Autonomous Region, China, 
2011, and B) nucleotide sequence of complete coding region of 1 isolate from Xinjiang 
(XJ11129–3). Trees were constructed by using MEGA 5.05 (http://www.megasoftware.net/) 
and maximum-likelihood with Kimura 2-parameter model parameter distances. Bootstrap 
values along branches are for 1,000 replicates. Trees were rooted by using Japanese 
encephalitis virus (JEV) as the outgroup virus. USA, United States. Scale bars indicate 
nucleotide substitutions per site.
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Chikungunya in 
the Caribbean as 
Threat to Europe

To the Editor: The first evidence 
of chikungunya virus in the Western 
Hemisphere was its detection in De-
cember 2013 in the French West In-
dies (1). One month later, the virus 
spread to other Caribbean islands.

Two cases of chikungunya in sib-
lings (an 8-year old girl and a 10-year 
old boy) were recently identified at 
Toulouse University Hospital in south-
western France. Two days after these 
children had returned to France from 
the island of Martinique (French West 
Indies), acute fever associated with an 
arthromyalgic syndrome developed 
in these children. The children had 
maculopapular, nonpruriginous rashes 
on their arms and legs and endobuccal 
petechiae. The boy had bilateral knee 
effusions, and the girl had a measles-
like rash that became more extended. 
Both children also had many mosquito 
bites that they scratched. They were 
discharged on the day of their admis-
sion. These 2 cases reported in metro-
politan France after the patients vis-
ited Martinique indicate rapid spread 
of chikungunya virus.

We identified the virus by se-
quencing a 205-nt fragment within 
the envelope protein E1 gene of chi-
kungunya virus (2) and performing 
phylogenetic analyses on the basis of 
reference sequences. This virus was 
a strain from Asia (Figure), whereas 
virus detected in 2 children in south-
eastern France in September 2010 had 
been imported from Rajasthan, India, 
and was an East/Central/South Africa 
strain (3). All of these strains did not 
show the single amino acid substitu-
tion in the envelope protein gene (E1-
A226V) that favors adaptation for 
dissemination by Aedes albopictus 
mosquitoes (4) and would affect the 
potential magnitude of this outbreak.

Ae. aegypti mosquitoes are com-
mon in the Western Hemisphere, 
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