and sequence assembly were performed with software programs
accessible through the analysis applications at the GreenePortal
website (htp://156.145.84.111/Tools).

Conventional PCRs at CU were performed with HotStar
polymerase (Qiagen} according to manufacturer’s protocols on
PTC-200 thermocyclers (Bio-Rad, Hercules, CA, USA): an
enzyme activation step of 5 min at 95°C was followed by 45
cycles of denaturation at 95°C for 1 min, annealing at 55°C for
] min, and extension at 72°C for 1 to 3 min depending on the
cxpected amplicon size. A two-step RT-PCR protocol was also
followed at CDC using Invitrogen’s Thermoseript RT at 60
degrees for 30 min followed by RNase H treatment for 20 min.
c¢DNA was amplified using Phusion enzyme with GC Buffer
. {Finnzymes, Espoo, Finland) and 3% DMSO with an activation
step at 98°C for 30 sec, followed by the cycling conditions of 98°C
for 10 sec, 58°C for 20 sec, and 72°C for 1 min for 35 cycles and a
5 min extension at 72°C. Specific primer sequences are available
upon request. Amplification products were run on 1% agarosc
gels, purified (MinElute, Qjagen), and direcdy sequenced in both
directions with ABI PRISM Big Dye Temminator 1.1 Cycle
Scquencing kits on ABI PRISM 3700 DNA Analyzers {Perkin-
Elmer Applied Biosystems, Foster City, CA).

Sequence analyses
Programs of the Wisconsin GCG Package {Accelrys, San Diego,
CA, USA) were used for sequence assembly and analysis; percent
sequence difference was caleulated based on Needleman-Wunsch
alignments (gap open/extension penaltics 15/6.6 for nucleotide and
10/0.1 for aa alignments; EMBOSS [78]}, using a Perl seript to
_iterate the process for all versus all comparison. Sccondary RNA
structure predictions were performed with the web-based version of
mifold (hup:/ /mfold.bioinfo.rpi.cdu); data were exported as .ct files

and layout and annotation was done with CLC RNA Workbench -

(CLC bio, Arhus, Denmark). Protein topology and targeting
predictions were gencrated by employing SignalP, and NetNGlyc,
TMHMM (http://www.cbs.dtu.dk/services), the web-based ver-
sion of TopPred (http://mobyle.pasteur.fr/cgi-bin/portal.py?lorm
=toppred), and Phobius (http://phebius.sbe.suse/). Phylogenetic
analyses were performed using MEGA software [79].
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Supporting Information

Figure 81 Phylogenetic tree based on deduced Z amino acid
sequence. In contrast to phylogenetic trecs obtained with the other
ORTs (Figure 2), poor bootstrap support (43% of 1,000
pseudoreplicates) for the branching of LUJV off the LCMV clade
was obtained with Z ORF sequence. For GenBank accession
numbers see Figure 2.

Found at: doi:10.1371/journal.ppat.1000455.5001 (0.44 MB T1F)

Figure $2 Pairwise sliding-window distance analysis of GPC
sequence. LUV and members of the OW {LASY, MOPV,
IPPYV, LCMV, DANV) and NW (GTOV, CPXV, BNCV,
PIRV, OLVV, SABV, MACV) arcnavirus- complex were
compared using LASV NL {A) or GTOV CVH (B) as query (10
aa step; B0 aa window),

Found at: doi:10.1371/journal.ppat.1000455.5002 (4.21 MB TIF)

Table S1 Pairwise nucleotide and amino acid differences
between LUJV and other OW.and NW arenaviruses. * NAAV,
North American arenavirus. T Values <30% (amino acid) or
<33% (nucleotide) arc highlighted in green.

Found at: doi:10.1371/journal. ppat.1000455.5003 (0.20 MB
DOC)
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In the prefecture, about 657 cases of Ozopouche fever have been reported
The Municipality of Mazagao (PMMZ) yesterday (4 [Aug 2009)) released

a report of around 657 cases of oropouche [virus] infection with

fever in the municipality in last 3 months. Of these, 29 were )
[laboratory] ¢onfirmed by the Instituto Evandro Chagas (IEC). The IEC
found that the disease was caused by biting midges [_Culicoides_].

According to the secretary of health of Mazagao, Jose Monteiro, the

1st [disease] suspected was malaria followed by dengue, and only
afterward was orepouche diagnosed by the IEC. The disease has not

been reported in Amapa for a long time. The sympteoms are very similar

to those of dengue and malaria: fever, headache, generalized myalgia.
Biting midges, common in the region, are one of the vectors Jf the virus.

The lst cases of oropouche fever appeared in March 2009; in April and
May this year there was an tremendous increase of notifications, more
than 600, in Mazagao Velho and Carvac localities. We are taking
several steps, such as a service for ¢leaning and spraying in the
city,. to eliminate the outbreak of the disease, said Jose Monteiro.

" The oropouche virus is the 2nd most frequent cause of arbovirus fever

in Brazil. According to the Ministry of Health (MoH), about half a
million' cases of fever have occurred in Brazil in the last 30 years,
there are records of events in Panama, Peru, Suriname and Trinidad and Tobago

Qutbreaks of oxropouche fever have been recoxrded only in the Amazon.
Global warming of the planet, deforestation and consegquent
redistribution of insect vectors and anxmal reservoirs are some factors.

Communicated by{
ProMED-PCRT-
<promed@promedmail.ocrg>

[Mazagao is located next -to Manga, just te the southwest, near the

mouth of the Amazon River. Its population does not exceed 15 000
inhabitants, providing an incidence of 4380 fever cases pexr 100 000
inhabitants owerall. Oropouche is a virus of the Bunyaviridae family.

It was isolated for the lst time in 1960. It is transmitted by
_Culicocides spp_ and is one of the most common causes of '
undifferentiated fever in northern and central-west Brazil. The

disease caused by the virus and essentially is benign, ‘presenting no .,
great (health or mortality) risk. - Med.LJS]

e

. 113 . .
[Oropouche fevex cases have also occurred in Peru, where it was
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initially confused with dengue virus infections (see the ProMED
archive below). Some recent reperts of oropouche virus infections in
Brazil include:

Ref: Sporadic oropouche virus infection, acre, Brazil.

Emerg Infect Dis 15:348-50. .
<http://www.pubmedcentral.nik.gov/articlerender.fegiz?artid=2657612>

Authors: Bernardes-Terzian AC, de-Moraes-—Bronzoni RV, Drumeond BP, Da
Silva-Nunes M, da-Silva NS, Urbano-Ferreira M, Speranca MA, Nogueira ML. 200

Ref: Oropouche fever epidemic in Northern Brazil: epidemiology and

molecular characterization of isolates.

J Clin Virol, 44:129%-33. .
<nttp:/dswww.journaleofclinicalviroclogyv.com/article/S13B5-6532%2808%2900399-5/4¢
(abstract}

Authors: Vasconcelos HB, Azevedo RS, Casseb SM, Nunes—-Neto JP, Chiang
JO, Cantuaria PC, Segura MN, Martins LC, Monteiro HA, Rodrigues SG,
Nunes MR, Vasconcelos PF. 2009. .

A map showing the location of Mazagao in the Amazon River delta can
be accessed at:
<http://vww.maplandia.com/brazil/amapa/mazagao/sac-tome/register/>

A HealthMap/ProMED-mail interactive map of Brazil can be accessed at:
<http://healthmap.org/promed/en?v=-10.8,-53.1,4>
- Mod. TY]

[See also:

1995

Oropouche fever - Peru 19958328.0167
................................. ty/l1js/ejp/dk
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ProMED-mail makes every effort to wverify the repoxrts that
are posted, but the accuracy and completeness of the

informatien, and of any statements or opinions based
thereon, are not guaranteed. The reader assumes all risks in
using information posted or archived by ProMED-mail. Is1ID

_and its associated service providers shall not be held
responsible for errors or omissions or held liable for any
-damages incurred as a result of use or reliance upon posted
or archived material.
********************************#*i*************************
Become a ProMED-mail Premium Subscriber at -
<http://www.isid.orqg/ProMEDMai]l Premium.shtml>
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Visit ProMED-mail's web site at <htip:/ www.promedmail.oxg>.

Send all items for pesting to: promedfpromedmail. oxg
(NOT to an individual moderator). If you do not give your
full name and affiliation, it may not be posted. Send
commands to subscribe/unsubscribe, get archives, help,
etc. to: majordomolpromedmall.oxyg. For assistance from a
human being send mail to: ovner-promedGoromnedmail .. org.
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Emergence of a Novel Swine-Origin Influenza A (HIN1)

Virus in Humans

Novel Swine-Origin Influenza A (HIN1) Virus Investigation Team*

ARSTRACT

EACKGROU_ND

On April 15 and April 17, 2009, novel swine-origin influenza A (HiN1) virus (S-OIV)
was identified in specimens obtained from two epidemiologically unlinked patients
in the United States. The same strain of the virus was identified in Mexico, Canada,
and elsewhere. We describe 642 confirmed cases of human S-O1V infection identi-
fied from the rapidly evolving U.S. outbreak.

METHODS .

Enhanced surveillance was implemented in the United States for human infection
with influenza A viruses that could not be subtyped. Specimens were sent to the Cen-
ters for Disease Control and Prevention for real-time reverse-transcriptase—poly-
merase-chain-reaction confirmatory testing for S-OIV.

RESULTS

From April 15 through May 5, 4 total of 642 confirmed cases of $-O1V infection
were identified in 41 states. The ages of patients ranged from 3 months to 81 years;
‘60% of patients were 18 years of age or younger. Of patients with available data,
18% had recently traveled to Mexico, and 16% were identified from school outbreaks
of §-O1V infection. The most common presenting symptoms were fever (94% of
patients), cough (92%}, and sore throat (66%); 25% of patients had diarrhea, and
25% had vomiting. Of the 399 patients for whom hospitalizaticn status was known,
36 (9%) required hospitalization. Of 22 hospitalized patients with available data, 12
had characteristics that conferred an increased risk of severe seasonal influenza, 11
had pneumonia, 8 required admission to an intensive care unit, 4 had respiratory
failure, and 2 died. The $-OIV was determined to have 2 unique genome composi-
tion that had not been identified previously.

CONCLUSIONS

A novel swine-origin influenza A virus was identified as the cause of outbreaks of
febrile respiratory infection ranging from self-limited to severe illness. It is likely
that the number of confirmed cases underestimates the number of cases that have
occurred.
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P‘E"“imPLE-REASSORTANT SWINE INFLUENZA

j\ viruses, which contain genes from human,
' swine, and avian influenza A viruses, have
been identified in swine in the United States since
1998, and 12 cases of hurran infection with such

" viruses were identified in the United States from

2005 through 2009.2 On April 15 and April 17, 2009,
the Centers for Disease Control and Prevention
{CDC) identified two cases of human infection
with a swine-origin influenza A (H1N1) virus
(5-C1V) characterized by a unique combination
of gene segments that had not been identified
among human or swine influenza A viruses. As of
May 5, 2009, cases of human infection with the
same novel virus have also been identified in
Mexico, Canada, and elsewhere. We report the
first 642 confirmed cases of human infection
with this virus in the United States.

METHODS

PATIENTS [N OUTAREAK

On March 30, 2009, in San Diego County, Callfor—
nia, a 10-year-old boy with asthma (Patient 1) had
an onset of fever, cough, and vomiting. On April 1,
he was evaluated in an urgent care clinie, where he
recelved treatment for his symptoms. He recovered
from the illness within approximately 1 week. An
influenza A virus that could not be sub-typed
was identiffed from a nasopharyngeal specimen

that was collected from Patient 1 as part of a’

clinical trial to evaluate an experimental diag-

.nostic test. As specified by the study protocol,

the specimen was then sent to a reference labora-
tory for further testing and was found to be pos-
itive for influenza A virus but negative for both

‘human HI and H3 subtypes, with the use of real-

time reverse-transcriptase—polymerase-chain-
reaction (RT-PCR) testing. On April 115, the CDC
received the clinical specimen and identified a
novel influenza A (HIN1) virus of swine origin.
On the same day, the CDC notified the California

. Department of Public Health, and an epidemio-

[ogic investigation was initfated by state and lo-
cal health department officials and animal health

- officials. A viral isolate was found to contain genes

from triple-reassortant swine influenza viruses
that were known to circulate among swine herds
in North America and two genes encoding the
neuraminidase and matrix proteins that were most

- closely related to genes of viruses obtained from

-

-~
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il pigs in Eurasia, according to results available

_ in GenRank.

On March 28, 2009, in Imperial County, Cali-
fornia, a 9-year-old girl (Patient 2) without an epi-
demiologic link to Patient 1 had an onset of cough
and fever. Two days later, she was taken to an out-
patient clinic that was participating in an influ-
enza suiveillance project. A nasopharyngeal swab
was collected at the clinie. Patient 2 was treated
with amoxicillin—clavulanate, and she had an un-
eventful recovery. The nasopharvngeal specimen
was sent to the Naval Health Research Center in
San Diego, where an influenza A virus that could
not be subtyped was identified. The specimen was
shipped to the CDC, where it was received on April
17, and a novel influenza A (H1N1) virus of swine
origin was identified. The genotype of the virus
was similar to that of the virus isolated from the
sample obtained from Patient 1, On April 17, both
cases were reported to the World Health Organi-
zation {WHO), according to the provisions of the
International Health Regulations.

Epidemiologic investigation of Patients 1 and
2 revealed that neither patient had a recent his-
tory of exposure to swine. According to protocol,
the identification of these two epidemiologically
unlinked patients with novel S-OIV infection
prompted the CDC to notify state and local health
departments, which initiated case investigations
and Implemented enhanced swrveillance for influ-
enza A viruses that could not be subtyped. The
CDC issued recommendations to ¢linjcians, ask-
ing that they consider the diagnosis of S-OIV in-
fection in patients with an acute febrile respiratory
iliness who met the following criteria: residence
in an area where confirmed cases of human in-
fection with 5-OIV had been identified, a history
of travel to such areas, or contdct with jll persons
from these areas in the 7 days before the onset
of illness. If S-O1IV infection was suspected in a
patient, clinicians were asked to obtain a nasopha-
ryngeal swab from the patient and to contact their
state and local health departments in order to fa-
cilitate initial testing of the specimen by RI-PCR
assay at the state’ public health laboratory. State

public health laboratories were asked to send all

specimens identified as.influenza A viruses that

could not be subtyped to the CDC for further in-

vestigation. Additional cases were identified with
the use of a nationally standardized case defini-
tion of confirmed swine influenza A (H1N1) vi-

=
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rus infection, which was defined as an acute fe-
brile respiratory illness with the presence of S-OIV
confirmed by real-time RI-PCR, viral culture,
or both. ' :

This report was exempt from the requirement
for institutional review, and the privacy rule of the
Health Insurance Portability and Accountability
Act did not apply since it was a public health in-
vestigation.

REAL-TIME RT-PCR
The CDC has developed a real-time RI-PCR assay
to detect seasonal influenza A, B, Hi, H3, and
avian H5 serotypes. This assay has been approved
by the Food and Drug Administration (FDA) and
- was distributed in December 2008 through U.S.
Public Health laboratories and the WHO's Global
Influenza Surveillance Network. Primers and
probes specific for swine influenza A (H1 and
H3 subtypes) were recently developed and tested
for use in a medified version of this assay for the
detection of human infection with swine influ-
enzaviruses. These previously developed reagents
allowed the CDC to quickly modify the existing
assay for specific detection of §-OIV. Technical
details on this assay have been published on the
WHQO Global Influenza Programme Web site at
wwwawho.int/cstfresources/publicationsfswineflu/
CDCrealtimeRTPCRprotocol_20090428.pdf.

NUCLEOTIDE SEQUENCING AND PHYLOGENETIC
ANALYSIS

A total of 49 viral isolates from specimens ob-
tained from patients with confirmed §-QOIV infec-
tion in 13 states in the United States were grown
in MDCK cell cultures. Amplicons for sequencing
were generated by reverse transcription, followed

by PCR amplification to generate overlapping dou--

ble-stranded DNA amplicons covering each of eight
segments of the influenza virus genome. Primers

were designed to bind approximately every 200 to

250 nucleotides along the genome with degener-

ate bases to allow for sequence variation (for de- .

tails, see the Supplementary Appendix, available
with the full text of this article at NEJM.org).
Sequencing reagtions were performed on a
standard high-throughput sequencing system with
the use of BigDye Terminator, version 3.1 (Ap-
plied Biosystems) with 1 mm? of template double-

stranded DNA. Sequence data were assembled and-

- contiguous sequences were generated with the

Sequencher software package, version 4.7 (Gene
Codes). All sequence data that were used in this
study are available from GenBank (see the Sup-
plementary Appendix for details).

PHYLOGENETIC ANALYSIS

Phylogenetic trees were inferred with the use of
the maximum-likelihood method in the GARLI
0.96b7 package. All phylogenetic analvses were vi-
suzlized in TrecView, version 1.6.6.

RESULTS

PATIENTS

From April 15 through May 5, 2009, a total of 642
confirmed cases of human infection with the out-
break strain of $-QIV were identified in 41 states
(Fig. 1 and 2). Cases of human infection with the
outbreak strain of 5-OIV were also reported in
Mexico, Canada, and other countries.* Among 381
U.S. patients for whom data were available, 18%
reported having traveled to Mexico within 7 days
befare the onset of illness; of these patients, 7 were
subsequently hospitalized, '

Four clusters of confirmed $-OIV infection
were identified early in the investigation in schools -

and universities in South Carolina (7 students),
Delaware (22 students), Texas (5 students), and
New York (70 students, school staff, and. con-
tacts of students). Some students attending the
school in New York wherte the cluster of con-
firmed cases occurred and who did not have
confirmed infection were reported to have trav-
eled to Mexico during the week preceding the
cluster of illnesses. In addition to the confirmed
cases that were identified in the four school out-
breaks, respiratory illnesses for which samples
were not obtained occurred among household and
school contacts of patients with confirmed S-OIV
infection.

DEMOGRAPHIC AND CLINICAL FEATURES A

The age of patients with confirmed S-QOIV infec-
tion ranged from 3 months to 81 years (Table 1).
A total of 40% of patients were between the ages
of 10 and 18 years, and only 5% of patients were
51 years of age or older. Among the patients for
whom clinical information was available, the most
common symptoms were fever (94%), cough (92%},

and sore throat (66%). In addition, 25% of patients

had diarrhea, and 25% had vomiting.
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Date of Onsel
fl B} April 15, 2005 — CDC identifies 5-O1V from specimen taken from Patient 1.
i @ April 17, 2009 — CDC identifies S-OlV from specimen taken from Patient 2 and the U.5. government notifies Wartd Health
Organization (WHO) of Patients 1 and 2 per Inteenational Health Regulations.
s ¥ April 23, 2009 — CDC conducts first press briefing related to outbreak, i
& April 25, 2009 — WHO declares public health emergency of international concern. i
: G April 26, 2009 — WHO raises global pandemic alert to phase 3, characterized by sporadic cases or small clusters of disease
i caused by human-animal transmission.of an influenza reassartant virys,
g & April 26, 2009 —— United States declares public health emergency.
‘ @ April 27, 2009 — WHO raises global pandemic alert to phase 4, characterized by human-to-human transmission of an animal
H ar human-animal influenza reassortant virus able to cause “community-level outbreaks.”
; & April 29, 2009 — WHO raises globaf pandemic alert to phase 5, characterized by human-to-human transmission of the virus
{ in at least two countries in one WHO region.

Figure 1. Epidemiologic Curve of Confirmed Cases of Human Infection with Swine-Origin Influenza A {H1N]) Virus with Known Date

df lliness Onset in the United States (March 28—May 5, 2009).

Data regarding the date of onset of iliness were available for 394 patients. This epiderniologic curve does not rcﬁcct all cases of infection
with $-CIV from March 28 through May 5, 2009, because of the lag in case reporting and laboratery confirmation.

Of the 399 patients with confirmed S-O1V
infection for whom hospitalization status was
known, 36 (9%) required hospitalization. The age
of hospitalized patients ranged from 19 months
t0 51 years. Of the 22 hospitalized patients for
whom data were available, 4 (18%) were children
under the age of 5 years, and 1 patient (4%) was
pregnant. Nine patients (41%) had chronic med-

- ical conditions: a 41-ycar-old woman with autoim-
mune disease treated with multiple immunosup-
pressive agents; a 35-year-old ,man with Down’s
syndrome and a history of congenital heart dis-
ease; a 33-year-old woman who was 35 weeks
pregnant and who had been in relatively good-
health with a history of mild asthma and psoriasis

=

that were not being treated with megications; 2 -

22-month-old child with a history of neonatal
myasthenia gravis, a ventriculoseptal defect, swal-
lowing dysfunction, and chronic hypoxia; and five
patients with asthma alone. Seven patients (32%)
reported having traveled to Mexico within 7 days
before the onset of illness. Eleven patients {50%)
had radiologically confirmed pneumonia, includ-
ing one patient who had pneumomediastinum,
one patient who had necrotizing pneamonia, and
one patient who had an empyema that was surgi-

cally drained, with no growth from culture of ,

empyema fluid, Eight patients (36%) required
admission to an intensive care unit, and four
patients (18%) had respiratory failure requiring

- & .
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