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Lack of MERS  
Coronavirus but 
Prevalence of  

Influenza Virus in 
French Pilgrims  
after 2013 Hajj

To the Editor: Saudi Arabia has 
reported the highest number of Middle 
East respiratory syndrome coronavirus 
(MERS-CoV) cases since the virus first 
emerged in 2012, with >127 confirmed 
cases and a case-fatality rate of 42%, as 
of November 2013 (1). Global attention 
has focused on the potential for spread 
of MERS-CoV after the Hajj pilgrim-
age during which Muslims from 180 
countries converge in Mecca, Saudi 
Arabia. Such pilgrims have a high risk 
for respiratory tract infections because 
of severe overcrowding. The Interna-
tional Health Regulations Emergency 
Committee advised all countries (par-
ticularly those with returning pilgrims) 
to strengthen their surveillance capaci-
ties and ensure robust reporting of any 
identified cases (2).

We report the results of a prospec-
tive cohort study conducted in Saudi 
Arabia in October 2013. Participants 
in the survey were adult Hajj pilgrims 
who traveled together in a group 
(through 1 travel agency in Marseille, 
France) from October 3 through Octo-
ber 24, 2013. Pilgrims were included 
in the study on a voluntary basis and 
were asked to sign a written consent 
form. All pilgrims received advice 
about individual prevention mea-
sures against respiratory tract infec-
tion before departing, and follow-up 
was conducted during the journey 
by a medical doctor who systemati-
cally documented travel-associated 
diseases. Nasal swab specimens were 
obtained just before the pilgrims left 
Saudi Arabia, frozen <48 hours after 
sampling, and processed (3,4). Each 
sample was tested for MERS-CoV 
(upE and ORF1a genes) (5,6) and in-
fluenza A, B (7), and A/2009/H1N1 

viruses (8) by real-time reverse tran-
scription PCR. The protocol was ap-
proved by our Institutional Review 
Board (July 23, 2013; reference no. 
2013-A00961–44) and by the Saudi 
Ministry of Health ethics committee. 

On departure from France, the 
study comprised 129 pilgrims. Their 
mean age was 61.7 years (range 34–85 
years), and the male/female ratio was 
0.7:1. Sixty-eight (52.7%) pilgrims 
reported having a chronic disease, 
including hypertension (43 [33.3%]), 
diabetes (34 [26.4%]), chronic cardiac 
disease (11 [8.5%]), and chronic re-
spiratory disease (5 [3.9%]). Forty-six 
(35.7%) pilgrims reported receiving 
influenza vaccination in 2012; none 
had been vaccinated in 2013 before 
the Hajj because the vaccine was not 
yet available in France.

Clinical data were available for 
129 persons: 117 (90.7%) had respira-
tory symptoms while in Saudi Arabia, 
including cough (112 [86.8%]) and 
sore throat (107 [82.9%]); 64 (49.6%) 
reported fever, and 61 (47.3%) had 
conditions that met the criteria for 
influenza-like illness (ILI; i.e., the as-
sociation of cough, sore throat, and 
subjective fever) (Figure) (4). One 
patient was hospitalized during travel 
(undocumented pneumonia). Nasal 
swab specimens were obtained from 
129 pilgrims on October 23, 2013 
(week 43), 1 day before pilgrims left 
Saudi Arabia for France; 90 (69.8%) 
pilgrims were still symptomatic. All 
PCRs were negative for MERS-CoV.

Eight pilgrims tested positive for 
influenza A(H3N2), 1 for influenza 
A(H1N1), and 1 for influenza B vi-
rus. No dual infections were reported. 
70 (54.3%) pilgrims were seen 3–5 
weeks after they returned to France, 
and the remaining were lost to follow-
up. Fifty-five (78.6%) had experienced 
respiratory symptoms since their re-
turn, including cough (50 [71.4%]) and 
sore throat (14 [20.0%]); 12 (17.1%) 
reported fever, and illness in 5 (7.1%) 
pilgrims met the criteria for ILI.  
The 10 pilgrims who had positive test 
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results for influenza virus on return had 
cleared their infection; only 1 addition-
al sample was positive (for influenza 
A[H1N1]).

Our results support data ob-
tained from a similar cohort in 2012 
that showed a lack of nasal carriage 
of MERS-CoV among Hajj pilgrims 
from France (3). However, a higher 
prevalence of influenza virus (7.8%) 
was observed in nasal swab specimens 
in 2013 than in 2012 when 2 (3.2%) 
cases of influenza B virus infection 
were detected and no case of influ-
enza A virus infection was detected 
among 162 pilgrims returning from  
the Hajj (4).

The estimated incidence of ILI 
in France during week 43 was 27 per 
100,000 inhabitants, far below the 
epidemic threshold (126/100,000) 
with few sporadic cases of influenza 
A virus infection reported in some 
regions in France (www.grog.org/ 
bullhebdo_pdf/bull_grog_43-2013.
pdf). No case was reported in the 
Marseille area (http://websenti.u707. 
jussieu.fr/sentiweb). The high preva-
lence of respiratory symptoms in our 
cohort probably reflects the close sur-
veillance performed and is consistent 
with 2012 results (3,4).

In Marseille, all patients with 
suspected MERS-CoV infection are 
referred to the Institut Hospitalo- 

Universitaire Méditerranée Infection. 
As of November 8, 2013, of the 14 
first returning patients hospitalized for 
respiratory symptoms and screened 
for MERS-CoV and other pathogens, 
including influenza, 4 were infected 
with influenza A(H3N2), 4 with influ-
enza A(H1N1), and 1 with influenza B 
virus. All samples tested negative for 
MERS-CoV.

Our preliminary results indicate 
that pilgrims from France return-
ing from the 2013 Hajj were free of 
MERS-CoV but that a proportion 
were infected with influenza viruses 
and may represent a potential for early 
introduction of influenza in southern 
France. This proportion may have 
been underestimated because screen-
ing was performed at the end of the 
study period when some infections 
had cleared. Influenza vaccination 
should be a priority for pilgrims at-
tending the Hajj (9,10).
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Figure. Onset of respiratory symptoms by week, reported by 129 Hajj pilgrims from France 
during their stay in Saudi Arabia, October 2013.
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St. Louis  
Encephalitis Virus 

Infection in Woman, 
Peru

To the Editor: St. Louis encepha-
litis virus (SLEV) is a flavivirus that 
can asymptomatically infect humans 
or cause clinically apparent disease 
that manifests with fever, headache, 
nausea, and vomiting (1). More severe 
disease with meningoencephalitic in-
volvement may result in stiff neck, 
alteration in consciousness, gait dis-
turbance, and other focal neurologic 
deficits. Heightened levels of human 
disease are often associated with in-
creased abundance of Culex spp. mos-
quitoes and the summer season.

SLEV was first reported in South 
America in 1960, when it was iso-
lated from pools of Sabethes bellisa-
rioi mosquitoes and Gigantolaelaps 
mites in Pará, Brazil (2). SLEV was 
later recovered from humans in Ar-
gentina (1963) (3) and Brazil (1978) 
(4). Sporadic infections and large out-
breaks occurred over ensuing decades, 
although no isolates in humans have 
been reported in other South Ameri-
can countries.

Serologic indication of SLEV 
circulation in Peru was first obtained 
from hemagglutination-inhibition and 
neutralization tests of samples col-
lected in 1965 from residents of east-
ern Peru (5). Later, SLEV was isolated 
from mosquitoes (6,7), and SLEV 
antibody was detected in serum speci-
mens from humans by plaque reduc-
tion neutralization tests (6). We report 
the isolation of SLEV from a person in 
Peru and describe a unique collection 
method, using oropharyngeal swab 
specimens, for detecting this virus.

In March 2006, a 50-year-old 
woman with a 1-day history of fever, 
sore throat, cough, malaise, myalgia, 
and headache sought treatment at her 
local health center in Quistococha, 
Peru, in the Amazon Basin (3°49′40″ 
N; 73°19′6″ E). The woman’s recent 
travel was limited to a 70-km radius 
from this town. Because influenza was 
suspected, an oropharyngeal swab 
specimen was collected as part of an 
influenza-like illness surveillance 
project, which had been approved by 
the US Naval Medical Research Cen-
ter Institutional Review Board and 
endorsed by the Peruvian Ministry 
of Health. No blood specimen was 
obtained because blood was not col-
lected in this respiratory infection–fo-
cused protocol. The swab specimen 
was inoculated onto Madin-Darby 
canine kidney cells; no cytopathic ef-
fect was observed, and the culture was 
negative for influenza virus and for 
other respiratory viruses amenable to 
culture (e.g., adenovirus and parain-
fluenza virus).

Nearly 6 years later, as part of 
a retrospective study of previously 
negative respiratory specimens, the 
sample was reevaluated for arboviral 
infection. Universal transport medium 
(Copan Diagnostics Inc., Murrieta, 
CA, USA), containing the swab speci-
men, was inoculated onto Vero 76 
cells; cytopathic effects were revealed 
on day 7. The cells were harvested, 
and an indirect immunofluorescence 
assay was performed by using a panel 
of mouse polyclonal hyperimmune as-
citic fluid specific to a variety of fla-
viviruses. The initial screening tests 
indicated reactivity to yellow fever 
virus, dengue virus, and SLEV. Sub-
sequent immunofluorescence assay 
analyses using monoclonal antibodies 
against yellow fever virus and all 4 
dengue virus serotypes were negative.

Viral RNA was recovered from 
the Vero culture supernatant and am-
plified by conventional reverse tran-
scription PCR/nested PCR with ge-
neric flavivirus primers against the 
nonstructural 5 coding region, which 
confirmed that the isolate was a flavi-
virus. Real-time reverse transcription 
PCR with specific SLEV primers con-
firmed SLEV.

A total of 10,850 bp, almost the 
full genome sequence of the virus, 
were sequenced (GenBank accession 
no. KF589299), and 10,236 nt from 
these sequences were compared with 
other SLEV sequences in GenBank. 
The strain showed 98.4% similar-
ity with a SLEV strain isolated from 
a bird in Brazil in 1973, 98.4% simi-
larity with an SLEV strain isolated 
from mosquitoes in Peru in 1975, and 
97.9% similarity with an SLEV strain 
isolated from mosquitoes in the Unit-
ed States in 2003. The US strain may 
have been carried by migratory birds 
from Latin America (8). Phylogenetic 
analysis by the neighbor-joining meth-
od with 1,000 bootstraps replicates 
identified the isolate as genotype V, 
subgenotype A, which grouped with 
the strains obtained in Brazil, Peru, 
and the United States (Figure) and 
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