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Board 1.Virological Surveillance of Influenza Virusiainland of China

D. Wang Weijuang Huang, Yanhui Cheng, Minju Tan, Xiyan Li,Junfeng Guo, Xiang Zhao, Baohui Shen,
Yao Chen, Zhao Wang, Ning Xiao, Hongtao Sui, Bin Liu, Hejiang Wei, Yu Lan, Lei Yang, Ming Li, Yuelong
Shu;

National Institute for Viral Dissa Control and Prevention, China CDC, Beijing, China.

Backgroundlt is necessary to continuously monitor the antigenic and genetic properties of influenza
viruses in order to detect any changes and select further vaccine candidateletermine the

effediveness of antiviral is also one of the essential role for virological surveillsietbods: Clinical

throat swab samples from ILI cases were obtained from sentinel hospitals in mainland China. Viruses


http://www.iceid.org/
http://www.cdc.gov/EID/pdfs/ICEID2012.pdf

were isolated with MDCK cells or embryonated chiokggs. The viruses were analyzed antigenically by
haemagglutination inhibition (HI) testing with ferret antisera. Viral RNA was extracted and
complementary DNA was synthesized by reverse transcription reaction and then the genes were
sequenced, then phyl@metic and antviral resistance analysis were conducted based on the sequence.
Results Since April, 2011, the percentage of visits with ILI (IL1%) of national sentinel hospitals in China
remained at low level. In recent 20 weeks, the percentage of thstswere positive for influenza virus

was lower than 5%, with influenza B virus as the predominant st&iimce April, 2011, 99%
A(H1N1)pdmOQ9viruses were antigenically similar to the vaccine virus A/California/07/2009 (H1N1), and
share an AA change ac2@3T in the HA gene. For A(H3N2) viruses, 91.7% (33/36) were antigenically
similar with the vaccine virus A/Perth/16/2009, and the HA gene formed two genetic groups which were
antigenically undistinguishable. 93.2% of the B Victoria lineage viruses weageracally similar to

vaccine virus B/Brisbane/60/200%ince April, 2011, all A(HLIN1)pdm09 and A(H3N2) viruses tested
were resistant to adamantine; only 1 A(HLN1)pdmO9 virus was resistant to the neuraminidase
inhibitors, others are still sensitive toemeuraminidase inhibitors; all influenza A(H3N2) and B viruses
are sensitive to neuraminidase inhibitofdonclusions Enhanced surveillance in Mainland China during
the fight with pandemic A (H1N1) will continue to play a key role in monitoring infueinzs. The

national wide influenza surveillance system is also the bases for capacity building of other respiratory
disease surveillance and is essential for timely information sharing of public concern.

Board 2.DivergentPatterns of Seasonality ofGrculating InfluenzaViruses inTwo Regions of Northern

India

S. Broot, P. Kodl M.A. Mi', M.S. ChadhiaA.C. Mishrj R.B. L4

'All India Institute of Medical Sciences, New Delhi, Irf@i@heriKashmir Institute of Medical Sciences,
Srinagar,, Srinagalndia,*National Institute of Virology, Pune, Indf&enters for Disease Control and
Prevention, Atlanta, GA, USA.

BackgroundDistinct patterns of pandemic 2009A/H1N1 (pH1N1) influenza were observed in the two
northern regions of India (500 miles apamwith Srinagar having peaks of influenza activity in the winter
season (Jafreb, 2010) and Delhi region in monsoon times {4uly, 2010). We performed systemic
surveillance to determine trends of circulating influenza viruses in these two regionstbfindia in
2011.Methods: A total of 1,086 patients presenting with influenza like illness (ILI) at the tertiary care
centers of SKIMS, Srinagar (n=556) or AlIMS, New Delhi (n=530) were enrolled from January 1
September 15, 2011. Throat and nasal swabseveollected from all patients and tested by real time
reverse transcribed Polymerase Chain reaction (rRT,PCR) for seasonal and pandemic influenza viruses.
Results:One hundred and twenty one (22%) of 556 specimens from Srinagar were influenza paokitive; o
these 93 (77%) were pH1IN1, 1 (<0.1%) was A/H3N2 and 27 (22%) were Influenza B. In contrast, only 50
(9.4%) of 530 specimens from New Delhi were influenza positive; of which, 38 (76%) were A/H3N2 and
12 (24%) were Influenza B, suggesting a remarkablereiifte in the prevalence of influenza and
distribution of circulating influenza A viruses at these two centers. In addition the seasonality of
influenza has distinct pattern. In Srinagar, during-Bah, 2011, there was high positivity for pH1N1

(33% of spcimens positive) with coirculation of Influenza B (monthly positivity826) with no

influenza positivity since May, 2011. In contrast, in Delhi there was high positivity for A/H3NZ2) in July
(34% of all ILI cases tested for the month) and @%86), 201ith sporadic influenza B positivity

during AugSept, 2011 and no influenza circulation was seen froraldae, 2011ConclusionsOur data
shows that two regions in Northern India have distinct influenza seasonality and circulating viruses.
Srinagar hagheak activity in Jafreb and a predominance of pH1N1, whereas Delhi had peak activity in
JutAug with emergence of A/H3N2 in 2011. Continued global surveillance will define regional
differences in influenza seasonality and types and subtypes, as weltiemabperiods for

implementation of influenza vaccination programs among priority populatiStedy supported in part



by cooperative agreement 5U51IP 000333 from the Centers for Disease Control and Prevention and
Indian Council of Medical Research, NewhD&dia.

Board 3.Introducing aNovel Framework to Assess thdmpact of anEmergingInfluenzaPandemic in

the United States

C. ReedM. Biggerstaff, L. Finelli, L.M. Koonin, D. Beauvais, A. Uzicanin, A.D. Plummer, J.S. Bresee, S.C.
Redd, D.B. Jernigan;

Centers for Disease Control and Preventidlanta, GA, USA.

BackgroundThe overall impact of influenza in the population may be primarily attributable to a
combination of both the clinical severity of illness in infected individuals and the extéransimission

of the infection. Because of variability in both severity and transmission among influenza viruses, the
resulting impact of influenza on public health, healthcare, and society can vary greatly between seasons
and between pandemic$/ethods: Tocreate a standardized and systematic approach to assessing the
impact of an emerging pandemic, we examined published data from past influenza seasons and
pandemics to evaluate epidemiologic measures of transmission and severity, characterized the range of
values seen from influenza historically in the US, and outlined a conceptual framework to synthesize
measures of transmission and severity of an emerging pandé&egults:We divided the framework

into two periods. In the initial assessment, during tteglg stages of a pandemic, few epidemiologic

data may be available and early indicators of transmission and severity can be variable; therefore, they
were categorized using a broad dichotomous scale that divided the range of historic values. In the
refinedassessment, as increased data become available later in a pandemic, the ranges of transmission
and severity measures were more finely categorized using an ordinal scale. We then used historic data
to place past pandemics and selected seasons in the frametws illustrate the range of impact seen

with influenza. Because transmission and severity may differ by age or other risk groups, we show how
agestratified data may be incorporated into the framewofkonclusionsThis tool provides an
evidencebased bundation upon which strategic decisions and operational plans can be developed to
guide and communicate the pandemic influenza response. Such an approach may help inform the
assessment of pandemic impact by organizing available epidemiologic infornrratiomdy that can

facilitate decision making and prioritize data collection by providing public health officials a set of key
parameters to work toward characterizing. While we used data from the United States, the framework
provides a basic structure torsthesize epidemiologic data that may be useful in other settings as well.

Board 4.Sentinel Surveillance of Severe Acute Respiratory Infectionthe 20082011 Epidemic

Seasons in the Republic of Kazakhstan

G.U. Makhmetova

Astana Department of the Conittee for State Sanitary and Epidemiological Surveillance, Astana,
Kazakhstan.

BackgroundDetermining the burden of influenza helps a country plan health care needs, determine
immunization need, detect pandemics and contribute to global influenza knowldd@008, sentinel
surveillanceor severe acute respiratory infections (SARI) was established in 19 sentinel hospitals in 7
large cities, mostly on the border with neighboring countries such as Russia and China, of the Republic of
Kazakhstan. Our prinmal goal was to establish a system that monitors types of influenza virus with a
secondary goal of establishing a system that can accurately determine morbidity. We analyzed data for
the last three seasons, 2011.Methods: We taught clinicians to recogze SARI patients by WHO
standard case definitions and to take specimens for testing, and laboratory specialists to do PCR typing
and subtyping for influenza virus. Individual, clinical, epidemiological and laboratory data were
collected. Samples for visttesting were collected from patients >1 yedrage who met the WHO

standard SARI case definition. Data were analyzed 1mt&p2000.ResultsWe tested 454 and 500



patients in the 20082009 and 2002010 seasons, respectively, and increased this nur&279 in
20102011 by extending sample collection from 3 to 7 days from the onset of disease. Weekly
distribution of the SARI patients reflects the flu season in the country. The first and the last season
started in the second week of January and ldatetil week 17, while the pandemic season of 2009

2010 started unusually early, in theweek. The predominant virus in 20@®09 was seasonal

A/H1N1 (78.5%), with type A causing 77% of infections in the pandemic year (subtyping was not
performed), wit the percentage of influenza A virus in 2E2ML1 decreasing to 68% (230 cases), when
a variety of type A viruses appeared; seasonal influenza HiM4 ( 68 cases), pandemic influenza

H1NZ 15% (34 cases), H3N33% (75 cases), and untypeable influeAz22% (53 cases). The 2610

2011 season was unusual, with influenza B virus occurring the entire season (32% of all PCR positive
results).ConclusionsThe goal of implementing of laboratory SARI surveillance was achieved in
Kazakhstan. We will next estath comprehensive SARI surveillance for the next flu season to enable us
to determine national SARI morbidity.
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Board 5.Changing Trends of Invasive Group B Stogpccal Infections among NeRregnant Adults,
Minnesota (MN), 2002010

C. HoltzmanR. Lynfield, R. Danila, C. Lexau;

Minnesota Department of Health, St. Paul, MN, USA.

BackgroundAlthough invasive GBS disease (iGBS) incidence is highest in infatis;dan of disease

is greatest in adults 50 years of age. Diabetes mellitus (DM) is a risk factor for iGBS. The prevalence of
diagnosed DM among U.S. adults has risen sharply from 5% in 1997 to 9% in 2009. We examine
epidemiologic and clinical charactstics of iGBS infections occurring in megnant adults over the

past 11 yearsMethods: As part of the CDC Active Bacterial Core Surveillance program (ABCs), the MN
Department of Health conducts active, populatibased surveillance for iGBS. Caseliited non
LINS3IYylFyd FRdzZ Ga x my @SFENR 2F |3Ss gAGK D.{ Aazfl
GSNBE (K2aS 200dzNNAY 3 x on RI dAdmitdgdFtésSiirehdwagiusddf A D. {
to assess changes in proportions byehr intervalsResults:3,305 cases of iGBS in npregnant adults

were reported during 2002010 (median age: 64 years). The -aggusted rate of iGBS increased 53%

from 6.51 to 9.95 cases/100,000 from 26P010. Overall, 43% of iGBS cases had DM, ad thas an
increase in DM cases from 35% in 2000 to 49% in 2010 (trend: p < .001). Bacteremia without focus
(41%), invasive cellulitis (19%), and osteomyelitis/arthritis (17%) were the most common iGBS
syndromes. Between 2000 and 2010 the proportion oesasith bacteremia without focus decreased

33% (trend: p=0.003), osteomyelitis/arthritis increased 85% (trend: p<0.001), with no significant change
in proportion of invasive cellulitis cases. A total of 178 cases had iGBS recurrence, 38% < 6 months, 52%
<lyear, 72% <2 years, and 96% <5 years of initial infection. There was no change over time in

proportion of IGBS cases who were hospitalized, 92% overall, however, the proportion of iGBS cases
who died, 6.2% overall, decreased by 20% (trend: p=.@Hjclsions:Over these years the incidence

of iIGBS in nopregnant adults has significantly increased in MN. The associated increases in the
prevalence of DM among these cases suggest that DM has played a role in this increase. However, this
analysis cannot relout other causes for the increase, such as changes in diagnostic practices. Due to



the increasing prevalence of DM and the growing burden of GBS disease we have reported, further
analytic studies are warranted.

Board 6.Pandemic Influenza H1IN1 Vaccimati Intention, Associated Factors, and Implications from

Two National Surveys in Taiwan: A Comparison between Pka&andemic and Poftandemic Phase

J-H. Huang Y:Y. Miao, RC. Kuo;

Institute of Health Policy and Management, College of Public Hediignal Taiwan University, Taipei,
Taiwan.

BackgroundThis study aimed to investigate and compare intention to receive vaccination against
pandemic influenza A/HIN1 (pH1N1) and its associated factors in the Taiwanese general population
during phases pardemic vs. pospandemic phaseMethods: Two national surveys using random digit
dialing were conducted in Taiwan during Octobet328 2009 and October 229, 2010, representing

the pandemic and pogbandemic phase, respectiveResults:Seventy percent/56/1,079) of the
participants intended to receive vaccination during the pandemic phase, whereas only 54% (580/1,067)
intended to do so during the pogtandemic phase. Interestingly, multivariate logistic regression

indicated that factors associated wittaccination intention were different across these two phases.

During the pandemic phase, participants who perceived pH1N1 in Taiwan to be much more severe than
that in other countries (adjusted odds ratio [AOR]=1.94), who agreed (AOR=2.44) or strongtl agre
(AOR=2.53) that contracting pH1N1 would have a great impact on their daily life, who perceived pH1N1
vaccination to be very effective in preventing pH1N1 (AOR=2.64), and who considered receiving
vaccination not very difficult (AOR=8.97) or not at dfiailt (AOR=30.72) were more inclined toward
getting vaccinated against pH1N1. By contrast, during the-pastiemic phase, participants who

perceived vaccination to be effective (AOR=1.95) or very effective (AOR=5.34), and who considered
receiving vacciation to be not very difficult (AOR=11.47) or not at all difficult (AOR=34.92) were more
inclined to be vaccinatedonclusionsPerceived risk of pH1N1 was significantly associated with
vaccination intention during the pandemic phase; however, the efiégerceived risk disappeared in

the postpandemic phase. On the other hand, perceived effectiveness and perceived difficulty regarding
pH1N1 vaccination were significantly associated with vaccination intention during both pandemic and
post-pandemic phasesThese findings suggest that to enhance preparedness toward future pandemics,
evidencebased information regarding the effectiveness of protective behaviors should be emphasized
and communicated to the public, while perceived barriers should be betteenstobd, addressed, and
hence minimized.

Board 7.CommunityAssociatedClostridium difficilelnfection in Select New Haven, Connecticifrea
Towns: 2010.

C. LyonsJ. Meek, H. Fowler, B. Paccha, J. Hadler, R. Heimer;

GonnecticutEmerging Infections Pgoam, Yale School of Public Health, New Haven, CT, USA.
BackgroundThe emergence of more toxigenic straingofdifficilehas changed the epidemiology ©f
difficile infection (CDI) in the past decade, particularly in healthcare settings. The recogrfitivese

strains in the community led CT Department of Public Health to make comransst CDI physician
reportable in 2006, which yielded an incidence of community associated (CA) CDI of ~7/100,000. In
2009, the CT Emerging Infections Program, imbolation with CDC, established an active, laboratory
based surveillance system for CDI to further understand the epidemiology of Ciefiids:

Surveillance occurredinaZB2 ¢y | NBI | NRPdzyR bSé 1 @Sy [/ ¢ OHAmMnN
643,934). Line lists of &l. difficiletoxin positive laboratory specimens from residents of thet@8n

area were collected. An incident CDI case was a ressaféhe 23town area>1 year of age with an

initial toxin positiveC. difficilestool specimen or a subsequent positive specimen > 8 weeks after the last
positive specimen. Medical charts were reviewed to gather epidemiological and clinical data.&3DI cas

LJ



were classified as healthcare facility onset (HCFO), community onset healthcare facility associated (CO
HCFA) or community associated (CA) based on location of disease acquisition and healthcare exposures.
Resultsin 2010, 887 incident CDI cases welenitified (138 cases per 100,000 persons); 553 were

HCFO, 151 GBCFA, and 183 CA (28/100,000). CA cases were significantly younger than both HCFO and
Col/ C! OFaSa 6pydo B HMPT &SI NA O dourpercens (349, mp ®T I Y F
n=62)of CA cases were hospitalized. Of those, 46 (74%) had at least one underlying medical condition.

In the 14 days prior to stool collection 34(55%) took antibiotics, 1(2%) took H2 blockers, 17(27%) took
proton pump inhibitors and 16(6%) received immunosggsive therapyConclusionsCDI is a

substantial burden in the community; the observed rate of 28 CA CDI cases per 100,000 population is
twice that of other enteric pathogens (Salmonella and Campylobacter) in Connecticut and 4 fold higher
than the 2006 CA&DI rate obtained though passive surveillance. More than half of hospitalized CA CDI
cases had recent antimicrobial exposure emphasizing the importance of outpatient antimicrobial
exposure on the development of CA CDI.

Board 8.Strengthening the Departmet of Defense Global, LaBased, Influenza Surveillance Program:

A Focus on United States Coast Guard

L.V. Lloyd? E. SchwarfzS.A. Bisala, K.J. Tastdd, J.D. Escobgrd.P. Abshiré, C.A. Schlorman,

V.H. Maclintosh

'United States Air Forc8chool of Aerospace Medicine, Wrigbdtterson Air Force Base, OH, Us¥ak

Ridge Institute for Science and Education, Oak Ridge, TN Witad States Coast Guard Headquarters,
Washington, DC, USAJnited States Air Force School of Aerospace MeditWRAFB, OH, USAenry

M. Jackson Foundation for the Advancement of Military Medicine, Inc.,, Bethesda, MDHe G, M.
Jackson Foundation for the Advancement of Military Medicine, Inc., Bethesda, MD, USA.
BackgroundThe maritime missions of the UGoast Guard (USCG), to serve in the frontline for federal
regulatory operations related to international commerce and law enforcement, place USCG personnel at
increased risk for various communicable diseases. USCG units, either in littoral zonesamapiorid,

often require personnel to live and operate in close quarters (e.g., USCG cutters). Crowded living
conditions can contribute to infectious disease transmission. However, establishing routine disease
surveillance in the smallest military servicastbeen challenging. One way the USCG monitors viral
respiratory disease is through participation in the Department of Defense (DoD) GlobBlasedb,

Influenza Surveillance Programlethods: We reviewed USCG specimen submissions to the program for
the previous three influenza seasons. This was compared to the number of infHik@ziiness (ILI)

visits for USCG personnel captured in DoD ambulatory medical care data records usingpteb.

Results During the three previous seasons, 43 USCG dinit®d patients presenting with ILI. There

were 19,646 ILI visits during the 2008 season, 16,229 ILI visits in 2a@ and 11,790 visits in 2010

11. The number of specimens submitted to the DoD surveillance program was much lower: 264, 161,
and 17, respectively. USCG lab specimens submitted during the three seasons made up 1.5% of all
specimens submitted by participating services (Army, Navy, Air Force, Mat@m®)lusionslin prior

seasons, a small number of USCG specimens were submitted becald8@t only had two sites

assigned as sentinel sites. However, based on ILI incidence, the USCG should increase its participation in
the DoD influenza surveillance program. With unique work environments, large geographic coverage,
and frequent interactiorwith foreign populations, the USCG is in position to capture respiratory data

not previously available. For the 202012 influenza season, all USCG clinics were selected as sentinel
sites. We expect this will strengthen the DoD influenza surveillancéNdroy Qa F oAt A G & G2 | dzA
and respond to new circulating strains, and to contribute data for vaccine development. Increased USCG
participation will also enhance the efforts of global disease surveillance.
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Board 9.A Nigerian Survey on Clinical Laboratory Diagnosis of Anaerobic Infections

F.O. NwaokorieN.N. Nwokoye, J.I. Yisau;

Nigerian Institute of Medical Research, Yaba, Lagos, Nigeria.

Background Anaerobic species of the GenBacteriodes, Prevotella, Porphyromonas, Fusobacterium
Peptostreptococccusnd Clostridiumare common pathogens in variety of human infections. Their
identification depends to a large extent on the use of appropriate anaengghniques in the

laboratory. In Nigeria, much emphasis are laid on diagnosis of aerobic than anaerobic species. This
survey looked at the level of involvement of clinical Laboratory personnel in anaerobic diagnosis of
human infections in Nigeridethods. Questionnaires were distributed by neandom sampling to

Medical Laboratory Scientist in a conference in Lagos, Nigeria and analyzed at the Nigerian Institute of
Medical Research using EPI INR6sults Of the 160 questionnaires distributed, 152 (9596)e

returned. Most respondents were from privately owned diagnostic centres (26.9%) and University
Teaching Hospitals (25%). We observed that 50.7% practices at least one form of anaerobic technique in
their respective laboratories while 49.3% do not. $érequently used technigue was anaerobic culture
(54.5%) but lapses was observed in the procedure and materials used to maintain anaerobiosis. Few
respondents (2.6%) agreed to have used molecular methods. Among the 50.7% that perform one form
of anaerobt technique or another 57.1% do so routinely, 37.7% on demand from physicians and 2.6%
quarterly. In addition, 13% perform antibiotics susceptibility testing out of which 10% use agar dilution
method, disc diffusion 80% andt&st 10%. Major reason (53.096y nonperformance of anaerobic
diagnosis was lack of fund to purchase equipment and reagents. All participants (100%) showed their
interest and willingness in laboratory diagnosis of anaerobes if given necessary training and materials.
ConclusionsLapss in clinical diagnosis of anaerobic infections in Nigeria is a serious issue that could
lead to misdiagnosis of many infections, emergence of resistant strains, treatment failure and deaths.
There is an urgent need to create awareness on anaerobic iofescimong the medical professionals,
provide materials and train laboratory personnel on anaerobic techniques. This will help in promoting
more accurate diagnosis of human infections.

Board 10 Assessment of Laboratory Capacity on Infectious Diseasesdiieteamong Public Health

and Clinical Laboratories in Guangdong Province, China

H. LI, W. St, H. Zhah W. L}, C. K& B. L L. Fang C. M& R. Cab A. Had, M. Chan, D. Mill$, S.

Granadé, M. Rayfield X. Lit;

Center for Diseases ControldRrevention of Guangdong Province, Guangzhou, Ciieagciation of

Public Health Laboratories, Silver Spring, MD, E#\ters for Diseases Control and Prevention,

Atlanta, GA, USA.

BackgroundTo better understand the diagnostic capabilities of iniea$ diseases at the public health

(PH) and clinical labs (CL) in Guangdong Province (GD), China; to provide evidence of the need to
improve lab services to policy makers, and promote the development of an advanced infectious diseases
lab system that suppis PH surveillance and emergency respoidethods: Thirty-one labs including

15 PHLs and 16 CLs in five cities of GD were selected to represent each county, city level PHL and CL. An

I LILINE SR SSNBAZ2Y 2F 21 h [0 ! &é&PHadcyand gdulatipfs,! ¢ 0 6| &

translated to Chinese by Chinese Center for Disease Control and Prevention (China CDC). GD CDC jointly
worked with USCDC, the Association of Public Health Laboratories (APHL) to revise the LAT according to



local context to inelde 12 modules ranging from adequacy of facility, specimen management, testing
performed to reporting then provided training to local assessors this June. Data were analyzed by SPSS
13.0.Results:Thirty-one questionnaires were given out, and 29 respongere returned (93.5%) with

on-site assessment. The findings revealed that across sites adequacy of facility scored the highest
(>85%) while testing availability & competence scored the lowest (<60%). Significant gaps were
identified in the following areasomparing the labs in the Pearl River Delta Economic Zone versus non
delta regions: Reagents supplies (p=0.001); Quality (p=0.007) and Biosafety (p=0.004). We also found
statistically significant differences on testing availability & competence (p=0.064]lzs (66.4+18.1%)
versus CLs (46.0 £19.6%) based on 50 infectious pathogens surveyed as well as for quality assurance
practice (p=0.037): PHLs (82.1+11.1%) versus CLs (70.7+ThbeblisionsFacility conditions at GD

labs have been improved since 20B8RS. Most labs have the basic diagnostic capabilities, but the
abilities of lab surveillance, identification and response to outbreaks and emerging infectious diseases
need to be improved. The testing capacity difference between PHLs and CLs may matdaee af

specimens can be referred regularly to fulfill their different mission/roles. The modified LAT can be used
by other provinces leading to a better understanding on the development of an efficient lab network in
China.

Board 11 Clostridiumdiffi cile Infectionsamong Childrerin a Beijing Community Toxin Profiles,
Ribotypesand Antibiotic Resistance

Y. Cheny Q. Yah H. Jij L. H& J. L4

!Department of Hospital Acquired Infection Control and Preventi@KLID ICDC.China CDC, BeilJing,
Chira, 2Department of Clinic Laboratory; Chidapan Friendship Hospital, BeiJing, CHBlaenzhen

Center for Disease Control and Prevention, Shenzhen, Chiaated by the Young Scholar Scientific
Research Foundation of China ¢N0O.2011A101) and NSE@®81101218).

BackgroundcC. difficile, is a well known cause of adult healtheassociated (HA) diarrhea. Recently,
reports of communityassociated (CA) C. difficile infections (CDI) among children are increasing
worldwide. The data from Asia and China @@DI, however, are quite limited. To characterize the
different molecular characteristics of children with-CBI , we conducted arBonth survey in a Beijing
community intestine clinidMethods: We collected diarrheal stool specimens from 95 childret40

years old) at an intestine clinic of a hospital. We performed conventional PCR to detect the gene tcdA,
tcdB of toxin A and B, cdtA, cdt B of bin&myin. Commercialkavailable toxin detection kits were used

to screen toxin A/B the same time on thed@ficile isolates. Then, we used PCR ribotyping to examine
the association among them. We use PCR to detect erm B, gryA and gryBeahtbaletect

antimicrobial susceptibility (moxifloxacin, levofloxacin, erythromycin, clindamycin, tetracycline,
rifampicin and vancomycin) of the isolated C. diffidResults:We isolated 16 C. difficile strains, and the
isolate rate is 16.8%(16/95),including 8A strains and 8 A+B+ strains.2 out ofB-+Astrains(25%, 2/8)
have positive kit toxin results, while hiobof 8 A+B+ strains(62.5%, 5/8) have positive kit toxin results. 16
strains may be divided into 10 different types, and the ribotyping show certain gene polymorphism. 3 A
B+ strains belong to the type |, and 3 A+B+ strains belong to type iB+Xtans, and 2 A+B+ strains
belong to type Il and IV respectively. The other 6 strains belonged to 6 different types. We found no
isolates belonged to ribotype 027 or 078. Resistance rate against moxifloxacin, levofloxacin,
erythromycin, clindamycin, tetracyok, rifampicin and vancomycin was0, 62.5%, 62.5%, 0, 0 and O,
respectively ConclusionsOur results reveal that C. difficile may be the possible cause for children
bacterial diarrhea; there is gene polymorphism in the isolates; high clindamycitaressand low
quinolone resistance highlight the antibiotic resistance difference between childhog€eDTAnd adult
HACDI.



Board12. Seasonal Patternef Common Infectious Diseases in Children under 5 years of Age in Rural
WesternKenya, 20072010.

A.O.Audi*? D.R. Feikfit, G.M. Bigogd', K. Mutat?, J. Williamsoh R.F. Breimar, D.C. Burtoh’;

'Kenya Medical Research Institute/CDC Research and Public Health Collaboration, Kisumu and Nairobi,
Kenya, Kisumu, Keny#nternational Emerging Inféions PrograrsKenya, Division of Global Disease
Detection and Emergency Response, Centers for Disease Control and PreventielRei@RCKisumu

and Nairobi, Kenya, Kisumu, Kenya.

BackgroundWhile seasonality of common infectious disease syndromes mayihglications for
optimizing preventive and treatment services, it has not been fully characterized for young children in
sub-Saharan AfricaMethods: As part of longitudinal populatichased surveillance among

approximately 25,000 participants in ruraéstern Kenyaillness symptoms were solicited at regular
(weekly or biweekly) home visits using standard questionnaires. We calculated monthly rates of
diarrhea, acute febrile illness (AFI) and acute respiratory illness (ARI) from January 1, 2007, foeDecem
31, 2010, among children <5 years. Months were grouped into 4 seasons as per local rainfall and
temperature patterns: Decembd¥ebruary, hotter dry season; Mardhay, long rains; JunAugust,

cooler dry season; and Septembdovember, short rains. Wesad Poisson regression to compare
longitudinal prevalence rates (defined as total number of days of a syndrome over total number of
eligible observation days, converted to perspgars of observation [Pyo]) for different seasoRssults:
There were 375,89 household visits conducted among 11,363 children < 5 years. Overall longitudinal
prevalences of AFI, ARI and diarrhea were 33.9 (95% CGIBB7), 57.6 (95% CI 56.89.0), and 7.5

(95% CI 7.27.8) days per Pyo, respectively. Significant seasosadl$ in prevalence were observed for
each illness syndrome. For diarrhea, the prevalence was highest in the hotter dry season (8.6 days per
Pyo, 95% CI 8:X0.1) and lowest in the short rains season (6.2 days per Pyo, 95%-61&.&ate ratio
[RR]=1.39, 95% CI 1.3(L.48). For AFI, the prevalence peaked twice during the hotter (36.8 days per
Pyo, 95% CI 35:87.8) and cooler (36.2 days per Pyo, 95% CI-3&.2) dry seasons compared to the
short rains season (30.4 days per Pyo, 95% CI 22.8) (respective RRs 1.21, 95% CIl 11124, and

1.19, 95% CI 1.161.22). For AR, the prevalence was highest during the cooler dry season (70.4 days
per Pyo, 95% CI 68:62.1) and lowest in the long rains season (52.4 days per Pyo, 95% €33%0)9

(RR =1.34, 95% CI 1-3138).ConclusionsAmong children <5 years in rural western Kenya, the burden
of common infectious disease syndromes varies significantly by season. Etiptfjc data will be
examined to explain some of these seasonahti®

Board 13.Use ofPopulation-Basedurvey Data to Assist during theResponse to arinfluenza

Pandemic

D. Drociuk, A. Alianel, R. Oldendick

South Carolina Department of Health and Environmental Control, Columbia, S@Jhigésity of

South Ceolina, Institute for Public Service and Policy Research, Columbia, SC, USA.

BackgroundThis presentation will describe the establishment of a monthly populdtiased survey

tool which collected data on: a) influeniile iliness (ILI) prevalence, b) iagb on healthcare facilities

and c) H1N1 vaccine acceptability/uptake and the use of these data in our response to pandemic H1IN1
influenza.Methods: A partnership was created between the South Carolina Department of Health and
Environmental Control (SC DE)Division of Acute Disease Epidemiology (DADE) and the University of
{2dziK /I NRPEfAYlIQa LyaidAaiddziS ¥2NJtdzoftAO { SNBAOS I yR
created and administered by phone monthly. The purpose of this survey was to devedsuras of

H1N1 influenza severity not related to laboratory or hospital reports as another method to monitor ILI
prevalence H1N1 vaccination activities. The survey was performed each month, beginning in November
2009, and extended for six months. Data wasvided to SC DHEC each month to allow for rapid

analysis and interpretation of results to direct our influenza surveillance vaccination campjégods:



Detailed discussion and statistics regarding monthly variations will be described during tp&dcce
presentation. Between Nov 200%pril 2010: a) ILI prevalence statewide averaged 8.6% (range: 5%

11%), b) an average of 2.5% of individuals reporting ILI symptoms required at least an overnight stay at a
hospital (range: 294%), c) an average of 13d&reported seeking care at an emergency department due

to ILI illness (range: 102¢%), d) laboratory tests for HIN1 averaged 12.7%28%), €) HLN1 vaccine

coverage showed an increasing trend from 8% in November 2009, to 23% in April 2010. Among

individd- f & ¢6K2 RAR y20 NBOSAOBS | mbm @ O0O0OAYySs ab2i adzN
remained the top two reasons stated by individuals for not receiving the HLN1 influenza vaccine,

throughout the sixmonth survey periodConclusionsThe results povided via this monthly survey tool

greatly assisted in communication both internally within Public Health and to our external partners. In
FRRAGAZ2YS KI@Ay3d NBLISFGISR adayl lLlaK2daéd 2F Y2yakKfe
messages to sk groups and provide situational awareness of the progression of ILI illness within the

State.
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Board 14 Building a Better Staphylococcal Enterotoxin Mousetrap

S.M. Tallent, J.ADeGrasst N. Wang D.M. Mattig, D.M. KranZ

'US FDA/CFSAN/ORS, College Park, MDWisversity of lllinois, Urban@hampaign, IL, USA.
BackgroundStaphylococcus aureus common foodborne pathogen, secretes a family of smalB®5

kDa) exotoxingnown as staphylococcal enterotoxins (SEs). Since they aredmebpHresistant, the

SEs persist long after the microbe has been eradicated. SEs are also superantigens that induce non

specific Tcell activation which can rapidly cascade to a massivaselef inflammatory mediators and

may lead to toxic shock. Staphylococcal food poisoning (SFP) occurs when improperly handled food
contaminated with as little as 100 ng of SE is consumed. SFP is marked by severe gastrointestinal
symptoms such as emesisadhea, and/or abdominal pain after a 4 hour incubation peridéthods:

Previous work successfully enginegre 8 2 f dzo t S NB OSLIi 2 NB ( Kdlitecep@y G Ay
0 +TCR) with specificity and higlffinity for three staphylococcal superantigens including SEB, SEC3,

FYR ¢{{¢d LY (GKA& g2N] I {RGCRGBSwscdmpadddisaverall y R &LIJSOA
commercially available monoclonal antibodies (mAbs) for the detection of SEBfreeallulture
AdzLISNYFdFyda yR aLA]TSR F22R YI 0NAROS@RBant k&bs f A YA (i
were compared using two assays: a multiflewrescence beathased assay and immunoprecipitation

followed by liquid chromatographsnass spectrometryResults;Preliminary results indicate that in

GKSasS aal @a -{I&RSan8 yiAbs sfidscSsiNiaRlevels of sensitivity and specificity,

sug a i Ay 3 GTICRsicould gofentially supplant mAbs in SE detection assaysb&sstiassays

were used to test PBS and milk samples spiked with purified SEB@hd/ml) from two different

manufacturers. The enterotoxin was detected at all levelsneat the lowest level tested, indicating that

the sensitivity was lower than commercially available ELISA asdayslusionslidentification of

contaminated food is essential for food safety. A critical element toward this goal is the availability of

reliable and sensitive assays that can rapidly detect bacterial metabolites such as SEs. The use of
Y2y20ft2y Lt | yiAo2RASa=TCRsaRwsfd 6vElevél defctiGynhimyitPISNBE R +
fluorescent beaebased assay to enable accurate idengifion and quantification of the staphylococcal
enterotoxins.



Board 15.Development and Application of a Multiplex Serological Assay for Avian Influenza with
Microsphere Suspension Array System

Y. WangW. Wong, M. Ng, C. Lim, Y. Lin, T. Huangfu;

AgriFoodkVeterinary Authority of Singapore, Singapore, Singapore.

BackgroundAvian Influenza (Al) is a highly contagious and economically significant disease in poultry.
The spread of Highly Pathogenic Avian Influenza viruses further implicates its threatdi¢cchealth. It

is therefore critical to develop rapid and sensitive assays for effective Al surveildicoesphere

based immunoassays could potentially detect up to 500 analytes in one sample in one test. This
multiplex capacity allows for higimroughput detecting and simultaneous subtyping of influenza virus
infection. It is our aim to develop such an assay in this stMéyhods. Competitive immunoassay

format was adopted to allow testing of serum from different animal species. Recombinant Al virus
proteins (antigens) were coupled to microspheres of different spectral addresses. The antigen coupled
microspheres were then incubated with test serum samples, and subsequently with antigen specific
monoclonal antibodies, biotinylated secondary antibody ahgicoerythrin conjugated streptavaidin.

The fluorescence intensity obtained is reversely proportional to the amount of specific Al antibodies in
the samplesResults Influenza A nucleoprotein (NP), and the H5, H7 and H9 haemagglutinin (HA)
proteins were slected as our primary targets. Antigen coupling and assay conditions for each of the
targets were optimized, and combinations of various antigatibody pairs were screened for minimal
interference between different targets, broader coverage within esghtype, and better specificity.

Assay validation was carried out with full panel of international reference serum samples. The
RSOPSt 2LISR aalé& NBldzANBa 2yfte p >t 2F (GKS GSad al
day by a single operatowe are currently using this assay to screen serum samples from migratory
birds and potentially wild urban birds. Results will be presented during the me&onglusionsA

multiplex serological assay for simultaneous detection of Influenza A NP, HedHHB&HA antibodies

has been developed. It provides us with a more economical and efficient way for disease surveillance in
poultry farms, as well as in migrate birds and wild urban birds. The method developed could also be
useful for Al endemic countriés South East Asia and other regions for more effective monitoring and
control of avian influenza.

Board 16 A Modified Molecular Beacon and Fluorescent Signal Combination Aimaletection of

Multiple Foodborne Pathogens

Q.HU? D. LY, Q. 3 X.SH, Y. |, Y. | Y. qid;

IStenzhen centre for disease control and prevention, Shenzhen, CBidiagol of life science, Shenzhen
University, Shenzhen, Chirigchool of life science, Xiamen university, xiamen, China.

Background To develop a set of ndified molecular beacon coding/labeling and multicolor fluorescent
signal combinational probes to detect seven foodborne pathogens, incl&timgonellaEscherichia coli
0157:H, VibrioparahaemolyticusVibriovulnificus Campylobactejejuni, Listeriamonocytogens and
Staphyloccocuaureus in a single re¢ime PCR assaylethods: Based on the principle of the HorTag
Assisted NofDimer System and the fluorescent signal combination, a universal primer containing
ydzOft S2ARSa |4 GKS p SYR ¢la RS&AAIYSR (2 NBRdAzOS
seven pairs of speciespecific tagged primers and seven modified molecular beacon probes. Species
specific reagents were designed based on sequences@étied genes obtained from GenBank. Four
singlelabeled probes, includingsaRyene,hlyAgene,nucgene andfbEgene and three dudhbeled

probes, includingoxRgene,vwvhgene andyyrAgene and primers were added to a single reaction tube

to detect upto seven foodborne pathogens. The assay was validated by detecting 435 purified bacterial
strains previously identified by traditional culture methods. The sensitivity and specificity of the assay
were evaluated by testing 23, 638 food and diarrheal stamhples from foodborne disease outbreak

and compared the results to conventional microbial cultiResults No falsenegative results for



detection of the target genes were observed during the validation study. The limit of the detection of

the assay wa$ - 100fg or 1- 6.25 colony forming units/reaction depending on the organism. Compared
with culture methods, sensitivity and specificity of the multiplex #tgake PCR assay were 100% and

more than 99% respectively. The rapid assay could be finishethwitb hours, providing a significant

testing advance for foodborne pathogens detecti@QunclusionsThe highly sensitive, specific, and rapid
multiplex realtime PCR assay developed and validated in this study was successfully applied to the rapid
diagnasis of foodborne pathogens from food and human sources. We anticipate that the use of this
methodology would greatly enhance public health investigation of causes of foodborne outbreaks and
will be a valuable tool for laboratory surveillance of diarrhéakdses.

Board 17 Rickettsia parkerinfection Detected by Polymerase Chain Reaction Amplification from
Eschar Swab Specimené: Novel Diagnostic Approach for a Rare Condition

T. Myers, T. Laladj M. Den, J. Jiarfy P. Dal§; J. Maguirg A. Richais";

'AFHSC/NMRC, Silver Spring, MD, Ergval Medical Center, Portsmouth, Portsmouth, VA, Us#al

Air Station, Pensacola, FL, US#gval Medical Research Center, Silver Spring, MD, USA.
BackgroundUntil 2004, all confirmed cases of tibkrne spated fever in North, Central, and South
America were attributed toRickettsia rickettsiithe cause of Rocky Mountain spotted fever. However, in
2004, an US serviceman living in the Tidewater region of Virginia presented to an acute care clinic with
fever, mild headache, and multiple eschaiickettsia parkeri tickassociated rickettsia was
subsequently isolated in cell culture from an eschar biopsy, documenting the first recognized case of
Tidewater spotted fever, also known Bs parkerrickettsioss. To date there have been over 25 cases
diagnosedn the United States as well as South America. Laboratory diagnd®ipafkerinfection is
generally performed via serology or réahe PCR on serum and whole blood. Here we describe a novel,
less inasive approach consisting of a real tiReparkerspecific PCR assay performed on a swab of an
unroofed escharR. parkerinfection was diagnosed in two patients participating in an ongoing
prospective study to determine the prevalenceRafparkeramong individuals with tick bite eschars or
clinically diagnosed rickettsial illneddethods: Both patients (one from Virginia and the other from
Florida) presented with an eschatl® days following a tick bite, associated with systemic symptoms
including éver, chills and a diffuse maculopapular rash. The eschars were unroofed and swabs of the
lesions were assayed via quantitative réale PCR (QPCR) Rrparke® Ly GSNBadAy3If ez GKS
sample from Florida was obtained on a healing eschar 14 dsstgdpxycycline treatmenResults Both

LI GASYGaQ agl o &l RpakeBNA,@RINB foldisdin antbaiiies (&) Nétween
acute and convalescent samples against spotted fever group rickettsia supported the diagnoses.
ConclusionsTo ou knowledge this is the first report of diagnosing acRteparkerinfection through
lessinvasive means, utilizing an eschar swab. This also represents the first report of obtaining positive
PCR results from a healing eschar 14 days post antibiotigriest

Board 18.Discovery and Validation of Prognostic Biomarkers for Sever Dengue by Proteomic
Screening

B.K. PooleSmitht, C. Straccifii A. Gilbert, B. Ward, M. Ndagd, E. Hunspergér

Centers for Disease Control and Preventi®an Juan, PR, USAcGill University, Montreal, QC,

Canada.

BackgroundDengue is the most important viral vectborne disease with more than 2.5 billion people

at risk for dengue virus infection in over 100 tropical and-sapical countries. At least 500,000 people

are hospitalized annually for dengue hemorrhagic fever (DHF), a more severe form of the disease, with
FLdrftAde NIrdiSa SEOSSRAY3I pz gA0GK2dzd F LILINBLINREFGS
fever subsides and the patient appears be recoveringrgdt diagnostic methods cannot predict which
dengue patients develop DHF. A prognostic diagnostic test that identifies patients at risk for developing



DHF could significantly reduce dengue mortality and morbidity. We used surface enhanced laser
desorptian/ ionization time of flight (SELDI TOF/TOF) mass spectrometry to identify unique host
biomarkers in patients with severe dengiMethods: SELDI TOF/TOF assesses differences in proteins
expression in healthy and diseased patients. In order to determtheii& are unique biomarkers that

can differentiate between dengue fever (DF) and DHF, we developed a panel of serum specimens that
included patients with DHF, uncomplicated DF, other febrile ilinesses, and healthy persons. These
samples were analyzed usiBgELDTOF/TOF to identify variations in biomarkers. In addition, we tested
serum from laboratoryconfirmed cases of DENV serotypes tb determine if there was serotype

specific variation in biomarkers. Candidate biomarkers were further characteriz@ebkgimensional

gel electrophoresis and mass spectromeRgsultsWe identified 25 candidate biomarkers which could
distinguish between DF and DHF and found no seresgaeific variation in DF biomarkers. To validate
the most promising candidate biomaakvitronectin, we evaluated serum concentrations via ELISA.
Vitronectin was found at significantly lower levels in serum from DHF cases compared to DF cases.
ConclusionsThe use of SELDI TOF/TOF screening for unique host biomarkers successfullyidentifie
vitronectin as a candidaté/itronectin has the potential to differentiate between DF and DHF; with a
significant reduction in DHF cases compared to DF. Further studies to determine the dynamics of this
biomarker over the progression of DF to DHF witedaine its utility as a prognostic marker for severe
disease.
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Board 19.The Global Seasonality of Norovir@astroenteritis

S. Ahmed, B. Lopmah K. Lev}

!Center forGlobal Safe Water, Department of Epidemiology, Rollins School of Public Health, Emory
University, Atlanta, GA, US&enters for Disease Control and Prevention, Atlanta, GA, USA.
BackgroundNorovirus is the leading cause of epidemic, acute gastroergénitindustrialized countries,
and may be a cause of severe disease in certain populations (e.g. children, elderly, and hospitalized
patients). Norovirus is generally recognized to have an irregular wintertime seasonality in temperate
climates, but these @tterns have not been systematically described across geographic areas in the era
of modern diagnosticdMethods: We present the results of a systematic review and rraatalysis of
norovirus gastroenteritis across various geographic regions. In the sytitaedew we searched for
publications that reported at least one full year of monthly data on norovirus outbreaks or cases in a
specified geographic region. The initial literature search identified 287 potential publications, with 78
meeting the inclusio criteria. Data were then extracted from each publication using Plot Digitizer
software.Results:The proportion of cases/outbreaks of norovirus per calendar month was calculated
from studies representing twentjwo countries on four continents (34 cabased studies, 27 outbreak
based studies, representing a total of 12 years of data from temperate, Northern climates). When
averaged over their entire study period, norovirus peaked most frequently in December (25%-of case
based, 42% of outbredkased) andlanuary (33% of cadmsed, 17% of outbredkased), with some
studies showing peaks before December (8% of both-based and outbreakased) and others

peaking after January (25% of both césesed and outbreabased). All seasonal peaks occurred
betweenNovember and March. We report results of regression analysis of the timing and intensity of
seasonality as predicted by latitude, GDP, emergence of epidemic strains (2002 & 2006), and magnitude



of the previous norovirus seaso@onclusionsDeterminants & norovirus seasonality are likely to be
multi-factorial, and this research provides a broad description of these patterns and the factors that may
underpin them at a global level.

Board 20.Nipah Transmission from Bats to Humans Associated with DrinKireditional liquor (Tari)

in Northern Bangladesh, 2011

M. Islant, H. SazzddE. Gurley S. Hasan M. Rahmaf S.P. LuBy, M. Hossaih

!International Centre for Diarrheal Disease Research, Bangladesh, Dhaka, Ban@bastdmlte of
Epidemiology Dease Control and Research, Dhaka, Banglad€simters foDisease Control and

Prevention Atlanta, GA, USA.

BackgroundNipah Virus (NiV) is a Babrne emerging infection that causes fatal outbreaks of
encephalitis almost yearly in Bangladesh. The mostrmonly described transmission pathway of NiV

from fruit bats to humans in Bangladesh is through consumption of raw date palm sap, a national
delicacy consumed during the cool, winter months. During January to March 2011, national encephalitis
surveillancadentified a cluster of 8 NiV cases in northern Bangladesh; 4 had a common exposure to
traditional liquor (tari) produced from fermenting date palm sap. The aims of our investigation were to
explore in detail case exposures and to understand tari prodoctonsumption and selling practices.
Methods: In July 2011, we conducted-@epth interviews and group discussions with family members
YR FTNASYR&a 2F (KS OFraSao 28 SELX2NBR GKS GF NA
fermentation through mterviewing tari producersResults:The four NiV cases regularly purchased and
drank tari in the evenings from a common source prior to their illness. None of them had either a history
of drinking fresh date palm sap or any exposure to sick humans oaémiirari was produced

commercially in the area and the producers harvested date palm trees throughout the year. They did
not regularly clean sap collection pots but kept contents at the bottom of the collection pots to ferment
the sap as it was collectad the tree overnight. The tari was ready for sale the next morning but
producers reported filtering it with a net before selling. They occasionally found dead bats inside the tari
pot. ConclusionsThe process of harvesting date palm trees for tari warlgdédentical to the process

FT2NJ FNBEAK RIFIGS LI EY &aFLl O21¢S00GA2yd ¢KS GFNR gt

collection and was the most likely source of NiV infection for these cases. The alcohol concentration may
not have been hig enough or sufficiently evenly distributed throughout the tari to sterilize the NiV.

Date palm sap is collected for raw consumption only during the cool winter months but tari is collected
yearround, possibly posing a risk for NiV transmission outsidieeopreviously noted NiV season.

Future research should look for tari exposures among suspected NiV cases, and evaluate the alcohol
concentration in tari and its impact on NiV survival.

Board 21.ToxigenicVibrio choleraeO75 Infections in the United Stes, 20062011

A.E. Newtori?, M. Parsons C.A. Boph M. Freemah S. Stroiki B.E. Mahoh

'Centers for Disease Control and Preventidilanta, GA, USAAtlanta Research and Education
Foundation, Decatur, GA, USA.

Background:ToxigenicVibrio choleae O75 was first reported as a cause of human illness in the United
States in 2000. The first reported outbreak of toxigahicholeragd75 infection occurred in 2011 and
was associated with oyster consumptidviethods: State and local public health deparents report
demographic, clinical, and exposure information on toxig&hicholera€O75 infections to the Centers
for Disease Control and Prevention (CDC) through the Cholera and\Gthierliness Surveillance
system (COVIS). Confirmation of speaesptyping, presence of cholera toxin, molecular subtyping by
pulsedfield gel electrophoresis (PFGE), and antimicrobial susceptibility testing were performed at CDC.
We reviewed data from January 2000 to September 2&Ekults:From January 2000 to Sephber

2011, 28 confirmed cases of toxigeNiccholeraegd75 infection were reported to CDC from 10 states:

Y I

a



Alabama (3), Florida (7), Georgia (5), Indiana (1), Kentucky (1), Louisiana (5), Ohio (1), Pennsylvania (3),
South Carolina (1), and Tennessee ()aferage, L cases were reported annually from 262009; 6

were reported in 2010 and 11 in 2011. Patients ranged in age from 12 to 80 years (median age 50 years);
46% were female, and 79% were white. All presented with diarrhea, 38% were hospitatidethree

died. Fiftyseven percent had at least one pegisting condition. Seafood consumption in the 7 days

before illness onset was reported for 93%, of whom 81% consumed oysters (86% were reported to be
consumed raw). Twentgine percent had sufficierinformation to determine oyster harvest site; all

were harvested in Apalachicola Bay, FL. All isolates were susceptible to all antimicrobials tefted; 9
andnotl unique PFGE pattern combinations were obser@uhclusionsToxigenid/. cholerag75 is

an emerging cause of vibriosis in the United States. Despite the presence of cholera toxin, less than half
of all patients were hospitalized, suggesting that relatively mild illness is not uncommon. lliness is
associated with consumption of seafood, priradlp raw oysters, harvested from the Gulf Coast.

Board 22 Forty-two Years ofLaboratory-BasedSurveillance forSalmonellaSerotypesCausingHuman

lliness in the United States

K.E. FullertonR. Bishop, P. Fields;

Centers for Disease Control and PreventiAtlanta, GA, USA.

BackgroundSalmonellaserotyping provides a consistent subtyping scheme that permits analysis of
trends in human iliness. Laboratebased surveillance for cultwenfirmedSalmonellanfection

started in the United States in the @9s; information collected includes serotype, date of isolation, and

LI GASYy (G Qa O2dzyie | y-Based iepoiiir®) wasTisediira 198830/199%;®lectrdnic]S NJ
reporting was implemented in 1995. We summarize 42 years of nat®adaionellssurvellance data,

including a geographic analysis of serotype distributdathods: We described the national

distribution of Salmonellaserotypes causing human illness reported from 1968 to 2009, using

geographic analysis and standardized cotspgcific in@ence rates (per 100,000 population) for 4

intervals: 19681994, 19951999, 20062004, and 2002009 Results:The top 5Salmonellaserotypes

from 19682009 were Typhimurium (26%, var; cluded), Enteritidis (15%), Heidelberg (7%), Newport
(7%), andrifantis (3%). Incidence of Typhimurium sharply declined starting in 1986 and continued
through 2009. Conversely, Enteritidis incidence started to increase in the late 1980s, reflecting the
national epidemic. Heidelberg incidence had a large increase ieatg 1980s, with a peak in 1987;

since then it has continually declined. Newport incidence rose dramatically in the late 1990s, with a peak
in 2002. While Infantis is in the top 5 overall, it has steadily decreased since 1991. On an annual basis,
the top 5 serotypes vary; notable recent increases include Javiana (since 1998) and | 4;[&id&ai:

2004). Marked increases focused in specific geographic areas were seen for serotypes Enteritidis (in the
northeast), Newport (in the southeast), and Typhiioam (in the northwest and the easiionclusions:
Laboratorybased surveillance for serotypes is a valuable epidemiologic tool for the understanding and
control of salmonellosis. Geospatial analysis facilitates understanding of the changing epidemiology of
different serotypes. While the top 5 reported serotypes shift each year, Typhimurium and Enteritidis
remain the 2 most commonly reported serotypes in the United States, and the emergence of Javiana
and | 4,[5],12:i:are of particular note.

Board 23 Cutivation of Mussels Perna pernd APossibleSource of Cryptosporidiumlransmitted to
Human Beings

T.C. BomfimG.F. Marine, M.C. do Couto, A.P. Sudr®. Mima;

Universidade Federal Rural do Rio de Janeiro, Rio de Janeiro, Brazil.

BackgroundThe abity to filter large amounts of water during their feeding process makes shellfish
such as oysters and mussels capable of concentr&iggtosporidiunspp in their tissues. Thus, they
constitute a source of infection for human beings, becomingifiicaiors of fecal contamination in



aquatic environments. Therefore, the concern about using marine mollusks as food is that the product
quality is directly related to the environment where they are groMethods: The aim of the present

study was to verify th@resence ofCryptosporidiunspp., by molecular techniques, in mussélsrha

perng cultivated on the Guaiba Island, City of Mangaratiba, Rio de Janeiro state, Brazil, establishing
potential risk factors for the intake of infected shellfish in the studiesh. During 12 months were
analyzed a total of 150 adult mussels, in size of slaughter and with 6 cm valve length in average. After
sampling, each mussel was removed from its valve and had the digestive glands and gills crushed and
centrifuged. Moleculatechniques were applied in the sediment obtained from centrifugation. The
genomic DNA was obtained from the samples sediment and was submitted to the primary PCR and the
NestedPCR using the gene SSUrRNA as a target. Positive samples were submittedrtoisgaund
phylogenetic analysifkesults:Samples sequenced and identified@yptosporidium parvurwere

submitted to a new Neste®CR reaction using the gene GP60 (60 kDa glycoprotein) as a target,
followed by sequencing and phylogenetic analySmncusions:The profile obtained by the sequencing

of musselsPerna pernpsamples containinGryptosporiduntollected in the State of Rio de Janeiro,
Brazil, demonstrate that those findings sets a foodborne zoonosis, denoting risk of infection for
consumersand for people who work with the cultivation in the aquatic environment and with

processing the product.

Board 24 Description ofCampylobactetCases ldentified through Culturendependent Methods and

Their Impact on the Incidence d€ampylobactetnfections, Foodborne Diseases Active Surveillance
Network (FoodNet), 2012011

M.E. Patrick, A. Cronquigt K. Wymorg, J. Hatch S. SolghanT. Robinsch M. TobinD'Angeld, C.

Nicholsofi, S. Hurg O. Henab

!Centers for Disease Control and Preventidigria, GA, USAColorado Department of Public Health

and Environment, Denver, CO, U%2sglifornia Emerging Infections Program, Oakland, CA,“0O8agon

Public Health Division, Portland, OR, U'Slay York State Department of Health, Albany, NY, USA,
®Minnesota Department of Health, St. Paul, MN, US&prgia Department of Public Health, Atlanta,

GA, USANew Mexico Emerging Infections Program, Albuquerque, NM, \®Anecticut Emerging

Infections Program, New Haven, CT, USA.

BackgroundCampylobacteis a common cause of gastrointestinal illness in the U.S. Current confirmed
case definition requires culture; however, due to faster results and ease of testing, use ofculture
independent tests is increasing. Some data suggest that cutiomérmed (CCand cultureindependent

(CI) cases differ in their clinical spectrum of disease. We examined surveillance data to understand
characteristics of Cl cases and assess their impact on incidenceMatbsds: FoodNet has conducted

active surveillance for QCampylobacteinfections in selected states since 1996. Since mid 2009,

FoodNet has also ascertained cases diagnosed through cittdependent methods. In 2009 and 2010,
FoodNet surveyed laboratories in the catchment area about the use of and typeuwédndependent

tests. We examined data from 2010 and 2011 and used US Census data to calculate incidence rates (IR).
We assumed the sensitivity of cultuiedependent tests to be 98%Results:A total of 6,372 CC and 530

Cl cases were reported in 2083 of September 2011, 4,576 CC and 432 CI cases had been reported. ClI
cases represented 8.3% of total cases in 2010 and 9.4% in 2011. CI cases were significantly more likely
than CC cases to be older (median 48 vs. 37 years; p <0.0001), female (56%pw048001), and to

have been hospitalized (36% vs. 17%; p<0.0001). The overall crude IR of CC cases in 2010 was 13.6 per
100,000; including CI cases increased the rate to 14.7. The change in IR was higher among females (12.0
to 13.2) than males (14.8 to 1), and highest among infants <1 year (23.6 to 27.0) and persons >80

years old (11.9 to 16.3). The use of cultitdependent tests increased from 3.3% of labs surveyed in

2009 to 6.2% in 201@onclusionsThe percentage of cases diagnosed through cedindependent

methods appears to be increasing and this has an impact on incidence rates. A better understanding of



the reasons for differences in demographics and illness severity between Cl and CC cases would help in
interpreting surveillance data. Contied collection of surveillance data that include type of test used,
outcome, and clinical presentation is important to better understand differences between Cl and CC
cases and inform decisions about possible changes in case definition.
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Board 25 National HospitalBased Influenza Surveillance in Bangladesh, 20018 1

A.A. Mamurt, R.U. ZamdnA.S. M. AlamdirE. AzziBaumgartnef, M. Rahmaf M.S. Haidét M.Z.

Rahman, M.A. Islamy T. Azimh, K. SturrRamirez®, M. Rahman S.P. Luby:

!International Centre for Diarrhoeal Diseases Research, Bangladesh, Dhaka, Banﬁfaﬂ'&ste of
Epidemiology, Disease Control and Research, Bangladesh, Dhaka, Mn@}ﬂhters for Disease

Control and Prevention, Atlanta, GA, USA.

Introduction: In 2007, IEDCR, ICDDR,B and CDC established national hospital based influenza
surveillance in Bangladesh to characterize the epidemiology and diversity of circulatingzafkieains

and to identify clusters of people with severe influenza infection. Here we report surveillance data
collected during January 20®ily 2011Methods: Staff in each of the 12 participating hospitals

identified outpatients with influenzdike iliness (ILI, defined by WHO) and hospitalized persons with
ASOSNBE | OdziS NBALIANI G2NEB AffySaa o{!wLXZ 3SR xp
sore throat) and severe pneumonia of aged <5 years (defined by WHO). Staff collected denesgraphi
and clinical illness information in hand held computers, and obtained nasal and throat swabsRERRT
influenza testing and subtypin&esults:During January 200%uly, 2011, we collected specimens from
10,987 caseatients: 5,699 (52%) from ILI537 (33%) from SARI and 1,691 (15%) from severe
pneumonia casgatients. Of all caspatients, 1,547 (14%) tested positive for influenza. Among the

5,699 ILI caspatients, 826 (17%) tested positive for influenza, of which 280 (34%) were influenza A/H3,
156 (19%) 2009 pandemic influenza A/H1 (pH1N1), 107 (13%) seasonal influenza A/H1 and 283 (34%)
were influenza B. Among the 5,288 hospitalized qaetients, 721 (14%) tested positive for influenza, of
which 297 (41%) were influenza A/H3, 266 (37%) pH1IN138d22%) were influenza B. No novel
influenza strains were detected. The median age of the influenza positivepatisats was 18 years

(range: 1 month 100 years). There were 7 deaths among the 721 hospitalized influenza positive case
patients. In 208, we observed influenza circulation from April to October. Although the influenza
season started in April 2009 as expected, following the introduction of pH1N1, we did not see any
distinct seasonality of influenza during 262010.ConclusionsBoth infllenza A and B are circulating in
Bangladesh, affecting all age groups. Despite an ongoing epidemic of H5N1 in poultry in Bangladesh, we
have not detected any human cases through this national surveillance platform. Continued hospital
surveillance is recomnmeled to monitor influenza circulation and seasonality in Bangladesh.

Board 26 Establishing Sustainable Influenza Surveillarin a Limited Resource Countriangladesh
M.S. Haidet, A. Alamgf; A. Chakrabortfy K.M. Jami] A. Al Mamu#, K. SturrfRamire®?, E. Azziz
Baumgartnet, S.P. Luby, M. Rahmah

YInstitute of Epidemiology, Disease Control and Research (IEDCR), Dhaka, BarfylamtissRealth
Organization (WHO), Dhaka, Bangladéstiernational Centre for Diarrhoeal Diseases Research
(ICDDRB), Dhaka, Bangladesigenters for Disease Control and Prevention (CDC), Atlanta, GA, USA.
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BackgroundBangladesh was preparing for a potential influenza pandemic since 2005. With avian
influenza infection in poultry and high human population density ratigrizing circulating influenza

virus was a priority. Since 2007, hospital based influenza surveillance started in Bangladesh jointly
coordinated by IEDCR, ICDDR,B and CDC in 12 tertiary care hospitals across the country. Inspired by the
successful usefdhis surveillance data to monitor the progression of the 2009 H1IN1 Pandemic, the
Government of Bangladesh committed to develop a sustainable influenza surveilldetteds: IEDCR

as the national influenza centre (NIC) initiated the national influenrzegdlance Bangladesh (NISB) in

May 2010 to identify and monitor circulating strains of influenza virus in Bangladesh. We conducted
policy level advocacy to prioritize influenza surveillance in Bangladesh. The government provided
funding to procure logistis and develop human resources to start the surveillance. We selected 14
government district hospitals distributed across the country according to their geographic locations and
avoided overlap with other influenza surveillance sites. At each site, hbphigaicians collect

demographic and clinical information from influenza like iliness (ILI) and severe acute respiratory illness
(SARI) cases on two consecutive days per month. Laboratory technicians collect throat and nasal swabs
in viral transport medigVTM) and samples are transported in cold boxes to IEDCR. Samples processed
for influenza typing and subtypingby R7 w | & L 9 5/ w CResulbsErom efadh 6it2 W G 2 NB &
trained two laboratory technicians on sample collection, storage and transpomntaiVe also trained

three physicians and district health manager on the surveillance methodology. During May 2010 to June
2011, we enrolled 1547 cases. We tested 865 samples and 134 (15%) were positive for influenza where
46 (34%) were influenza A and @%%) were influenza B. All influenza A positive cases were subtyped

as pandemic (HL1N1) 2009. Due to lack of manpower, surveillance activities at three hospitals are not yet
fully implemented ConclusionsSustainable influenza surveillance can be condiitig governments in

limited resource countries if there is sufficient commitment, strong monitoring and supervision.

Board 27 Evaluation of Active and Passive Surveillance Systems for CommiAsispciated

Clostridium difficilelnfections, Connecticut

T.Styles, J. BrockmeyérC. Lyors J. Meek J. Hadlet M. Carttef;

'CDC/OSELS/SEPDPO/EFAB/CT, Milford, CTCtt8#ecticut Department of Public Health, Hartford,
CT, USAYale, Emerging Infections Program, New Haven, CT, USA.

BackgroundClostridium difficileinfections (CDI) are typically considered healtheassociated. In

recent years, communitassociated (GACDI in persons traditionally at lengk (e.g., children, or
peripartum women) have increased in occurrence in the US and Canadag R0@i6, the Connecticut
Department of Public Health (CDPH) madeQIA provider reportable, but not laboratory reportable.
During 2009, the Connecticut Emerging Infections Program (EIP) began active pofhdatdn
surveillance in 2 metropolitan areas;ses were identified through laboratory reports. We conducted an
evaluation to determine impact and efficiency of having 2 systems and suggest improvements.
Methods:/ 2 Y Y SO0 A O dzii ased)tnd dcthve(Eiiaged) Survéilince systems were
evaluded according to Centers for Disease Control and Prevention (CDC) Updated Guidelines for
Evaluating Public Health Surveillance Systems. Direct comparisons were limite@ Rl Céses from
August 200December 2010 and the geographic area served by battesys.Results:Because chart
reviews are needed for case classification and risk factor assessment, both systems airgtdaisive;

the active system requires 2 fdlime equivalent employees (FTEs) compared with 0.34 FTE for the
passive system. The §ssems use different case definitions, making comparisons difficult. Sensitivity of
the passive system was ~23% for hospitalized patients witE@Avhen compared with the active
system. Demographic and risk factor data were similar between systemsth@ragtive (EIP) system
collects risk factor information on illnesses among outpatients, inpatients, aneiéongcare residents.
Further, the active system obtains stool specimens for isolation and characterization, providing both
data and stool specimerto the CDC as part of national EIP CDI surveill@arelusionsThe statewide



system allows CDPH to track statewide trends, but consideration should be given to using the active
a28adiSYQa OFasS RSTAYAGA2Y D ¢2 OrRfgraisk fdaloss inNdB 4 2 dzZNDO S a =
statewide system should be considered. Continuation of the EIP active surveillance system is
recommended because it adds to the national understanding of the population burden of CDI, and

allows for analysis of isolates.

Board 28 Temporaltspatial Analysis and Genetic Mappindipplying Two Alternative Methods for
Performing Hemaglutinin (HA) Drift Surveillance at the U.S. Air Force School of Aerospace Medicine's
(USAFSAM) Department ofeflense (DoD) Global LaboratoBased Inflienza Surveillance Program

C.A. Schlormalf, B.C. Connot$, M.C. Anguian®, V.H. Maclintosh K. Tastatf;

'United States Air Force School of Aerospace Medicine, Patterson Air Force Base, @HEM()SM.

Jackson Foundation for the Advancement ofitistiy Medicine, Inc., Bethesda, MD, USA.

BackgroundThe DoD Global Ldiased Influenza Surveillance Program at the USAFSAM performs

typing and subtyping of influenza isolates from DoD populations, selected specimens undergo molecular
characterization. Val RNA of the HAL region is sequenced, and a phylogenetic comparison is made
between the resulting sequence and current vaccine. Findings are presented at the annual Vaccines and
Related Biological Products Advisory Committee of the Food and Drug Adatioistneeting where
02YLRYSyida F2N (KS ySEG MetddsiSguengingarid épidéniob@icaly S | NB
data for the period of Oct 2004 to Sep 2011 obtained from DoD populations were used. The dataset
consisted of 1,601 influenza A (H3N2uses with the HA1 segments sequenced and analyzed. We
hypothesize that the spatiotemporal genetic distances of HAL drift between DoD populations are
correlated with geographic distances, as the result of the unique situation of military environments and
populations. Spatial statistical methods were combined with genetic analytic techniques to explore
genetic evolution of influenza A (H3N2) viruses at the HA1 gene location. Additionally, a genetic
mapping model [Smith et al., Science 305,-376], was usethat enables a reliable quantitative
interpretation of genetic drift data and eases the visualization and interpretation of genetic data.
ResultsBoth modeling technigues provided unique representations of the HAL nucleotide sequence
data that the DoD prgram has not utilized in the past. The results matched well with the phylogenetic
comparison. Our results document the potential effect of space and time on genetic evolution of the H3
influenza virus. The initial analysis of 1,601 influenza A (H3N2gsiwith HA1 segments from DoD
population suggest that both modeling techniques increase the value of surveillanceCdaizusions:

This exploratory study may give insight into processes underlying viral evolution and may suggest that
genetic differentiaion is associated with geographic distance in military populations. It should help
facilitate the selection of vaccine strains for seasonal influenza and better recognition of potential
divergence from current seasonal influenza vaccine. These were netiebds for the USAFSAM
surveillance team.

Board 29.Comparison ofSalmonellaData Submitted to the National Notifiable Diseases Surveillance
System, NationaBalmonellaSurveillance System, PulseNet, and FoodNet for the Years 2007, 2008,
and 2009

D. Sheehn', T. Stile§ D. Bopf;

'APHL, Barrington, RI, USKinton State Laboratory Institute, Jamaica Plain, MA, &8agsworth
Center, NYDOH, Albany, NY, USA.

Background:Salmonellanfections are nationally notifiable. With one exception, state laws ménda
that cases be reported to state and local health departments and to the Centers for Disease Control and
Prevention (CDCgalmonellasurveillance information is submitted to CDC though different systems.
Demographic information from all casesSdlmonda, independent of culture confirmation, is reported
to the National Notifiable Diseases Surveillance System (NNDSS). All cases that areanfitaned by



state public health labs are reported to the CDC National Salmonella Surveillance Systemqd&8S).
further subtyped by PFGE are submitted to the PulseNet database. In addition, 10 states participate in
FoodNet, an active surveillance system pursuing additional information on all Salmonella cases. These
10 sites represent approximately 15.2%leé US population. FoodNet data is considered to be the most
accurate reflection of the incidence of foodborne illness because it is active foodborne disease
surveillanceMethods: This study compare8almonellacases reported to each system for 2007 thghu

2009. NNDSS data were not broken down by serotype and were not analyzed further. Data from the
remaining systems were analyzed for prevalence of serotype, changes over time, and reporting gaps.
Both NSSS and PulseNet had a large number of isolateamnkittown or unconfirmed serotypes.
ResultsWhen PulseNet data were compared to NSSS data for years 2008 and 2009, it was noted that a
ydzYo SNJ SljdzZl £ G2 FLILINRPEAYIGSte KIEIEF 2F Ftf A&aztlds
grouped into a specific satype based on PFGE pattern. In 2008, 5,639 isolates were sent to NSSS with
no serotype data, but 2,675 isolates without serotype data in PulseNet were assigned a serotype specific
PFGE patterrConclusionsSome variations among serotypes were refledtedll three systems,

whereas others were not. For most serotypes, the total submitted to NSSS were approximately the same
as those submitted to PulseNet. Overall, several discrepancies and several areas for improvement were
observed between the systemsalgzed.

Board 30.US Department of Navy Comprehensive Influenza Report for the 28012 Influenza

Season

T. LuseA. McCabe, G. Nowak;

Navy and Marine Corps Public Health Center, Portsmouth, VA, USA.

BackgroundSince the 2002008 influenza season,alEpiData Center (EDC) at the Navy and Marine
Corps Public Health Center has monitored influenza laboratory testing and results at US military
laboratories, as well as pharmacy antiviral drug transactions, for Department of Navy (DON)
beneficiaries arounthe globe. A weekly report was created for dissemination among all DON
stakeholders to inform them of any changes among laboratory or pharmacy trends. While feedback for
the report was positive, the report was not a comprehensive overview of influenzectropéurden on
DON beneficiaries; stakeholders had to utilize other sources or reports, including some generated
outside the DON, to make an assessment of mission and clinical irvetbiods: To better centralize
influenza surveillance, as well as prava comprehensive overview of disease impact, the EDC has
developed a new dynamic, weekly report for the 2112 season that will provide an-aiclusive
overview of the influenza season. In addition to the laboratory and pharmacy data previousdutiliz
EDC added multiple sources to enable a more complete evaluation of the disease iRgsadts New
information available for the report included outpatient encounter data for Influelii&illness

tracking, inpatient admission records to assess g of potentially severe cases, immunization
coverage for US military active duty and reserve service members, monitoring of influenza medical
event reports in accordance with DOD instructions, trends in the type of laboratory testing ordered by
providers (e.g. rapid diagnostics, cultures), disease comorbidities among inpatient influenza laboratory
positive cases, bacterial coinfections with influenza within two weeks, monitoring of radiology data to
identify pneumonia among laboratory positive cases, gufidenza news items of interestonclusions:
¢KS ySg¢ NBLRNI Rl aKFI DG F@NIAKA QPR YSGF {1 SK2f RSNEA
during the influenza season.
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Board 31.ncidence of and Risk Factors for Nosocomial Diarrhea in Tertiary Care Hospitals in
Bangladesh, 2002010

M.U. Bhuiyar, S.P. Luby, R.U. ZamdnM.W. Rahmah M.J. HossainM. Rahmah K.S. RamiréZ,

E.A. Baumgartnéf, E.S. Gurléy

!International Centre for Diarrheal Disease Research, Bangladesh, Dhaka, BanfCeteshs for

Disease Control and Prevention, Atlanta, GA, CI8#tjtute of Epidemiology Disease Control and
Research, Dhaka, Bangladesh.

BackgroundProlonged use ddntibiotics often causes nosocomial diarrhea among hospitalized patients
worldwide. In lowincome hospital settings where infection control is poor, patients may have an
additional risk for developing nosocomial diarrhea by acquiring gastrointestinabgatis. This study

aimed to determine incidence and risk factors for nosocomial diarrhea in tertiary care hospitals in
BangladeshMethods: We defined nosocomial diarrhea aspass8gé x o f AljdzAR &aid22fa L
hours of hospitalization. During April 20@pril 2010, surveillance physicians at three tertiary care
hospitals identified patients in adult medicine and pediatric wards who developed nosocomial diarrhea.
We comparedhese patients to randomly selected patients from the same wards who stayed >72 hours
but did not develop diarrhea. We calculated the incidence of nosocomial diarrhea per 1000 patient days
at risk and counted clusters of nosocomial diarrhea, defined @sdzNNBEy OS 2F X 0 RA I NNXKS
week in a single wardResults:A total of 23,004 patients were hospitalized for >72 hours in these study
wards representing 80,398 patient days at risk and 1% (N=257) of these patients developed nosocomial
diarrhea.The incidence of nosocomial diarrhea was higher in pediatric than adult wards (3.9 vs 2.7 per
1000 patient days at risk, p<0.001) and higher among infants than older children (OR=4.4, 95% CI=2.6
7.4). Children with diarrhea were less likely to have resmeantibiotics within 72 hours of admission

than children without diarrhea (OR=0.4, 95% CI€06). Among adults, we did not find association
between nosocomial diarrhea and exposure to antibiotics, age of patient or length of hospital stay. We
identified 19 clusters of nosocomial diarrhea; 13 (68%) clusters occurred in pediatric wards. Three (4%)
of 78 infants with nosocomial diarrhea dig@ionclusionsinfants were at highest risk for nosocomial
diarrhea and associated death. The reduced risk assocwthcantibiotic use and frequent clustering of
cases suggests that exogenous introduction of gastrointestinal pathogens could have caused illness in
children. Further studies to explore the possible ways of exposure to gastrointestinal pathogens could
helpto develop preventive measures for nosocomial diarrhea in these settings.

Board 32 Risk of Infection from the Physical Environment in Bangladeshi Hospitals: Putting Infection
Control into Context

N.A. Rimt, R. Sultana M.S. Islarh M. Uddir, M. Sharkr', N. Naha, S.P. Lubly, E.S. Gurléy
Yinternational Center for Diarrheal Disease Research, Bangladesh (icddr,b), Dhaka, Bar?g]adm,
for Disease Control and Prevention (CDC), Atlanta, GA, USA.

BackgroundHospital environment is associatedth risk of transmission of infectious diseases through
airborne patrticles, respiratory droplets or contact with patient fluids. International infection control
guidelines exist, but assume a level of basic infrastructure that may not be present irctonein
settings. This study describes the physical environment of hospitals in Bangladesh to understand the
risks and opportunities to control infectioMethods: From March to September 2007, 5 social
scientists conducted 51 hours of observation in 22 sessin 1 pediatric and 1 adult male medicine



ward in 3 tertiary hospitals to record environmental contamination with patient secretions and medical
waste and observe handwashing and use of personal protective equipment. We also recorded the
number of patiets, family caregivers, visitors and staff at the beginning and end of each session,
measured the ward area and informally observed waste disposal outside the RasisltsWe

recorded a mean of 5 (95% CI: 4, 7) uncovered coughs or sneezes per 10Gesgfyaee hour and

observed only one person using a mask. The floors were soiled with saliva, mucous, vomitus and blood a
mean of 3 times per hour. Among 29 potential handwashing stations, only 7 had running water and
soap, which were exclusively for staffe. Soap was used to wash hands only 0.6 times per hour. Use of
nebulizer occurred 0.2 times per hour and no disinfection was observed before or after use. We
observed a median of 7 (95% CI: 5, 9) people per 100 square feet in the wards. Used meglieal sup
were often discarded in open containers under the beds. At two hospitals, waste was later disposed of
on the grounds outside the hospitals where people collected them to resell. Mosquitoes and feral cats
were commonly observed in the wardsonclusims: Overcrowded hospital environments pose a threat

of infection for all patients, family caregivers and hospital staff, particularly through contact with
contaminated hands or objects. Interventions focused solely on education or training without imgrovin
infrastructure are unlikely to improve infection control in these hospitals. Improving access to
handwashing stations and promoting proper disposal of medical waste in combination with behavior
change communication could reduce the risk of disease trésmsan.

Board33. Detection and Control of a Pertussis Outbreak in a Medical School and University Hospital

K. Tokuda

Tohoku University Graduate School of Medicine, Sendai, Japan.

BackgroundHealth care workers (HCWs) would be under the risk of catiigapertussis in both their

daily activities and communities. Booster immunization for adolescents and adults had not been
introduced in Japan. In July 2007, we investigated a pertussis outbreak in a medical school and university
hospital in Kochi prefeate in western part of Japan. No local epidemic had been reported from sentinel
pediatriciansMethods: We conducted a questionnaire survey which targeted the period from 1April to

8 August 2007, active surveillance from 9 August to 8 September 2007¢ctwvel @ase finding for all

students and staff members. A case was defined as a person who developed pdikasiiess (PLI),

such as paroxysms of cough and inspiratory whoop with a positive result of either culture or PCR test by
a retrospective quesbnnaire survey and active case finding for all students and staffs. A retrospective
cohort study was conducted to evaluate risk factors for infectiResults:A total of 189 cases were

detected (Incidence Rate [IR]=9.3%). Index case could not be spetHie interview with cases in early
stage of the outbreak revealed that most cases had contact with persons having PLI in communities. The
IR in surgeryelated departments was significantly higher than that in internal medicitated

departments (p<0.D). In general, the number of nursases was strongly related to the number of
studentcases (Correlation Coefficienf[R0.925). A cohort study showed that the risk in practical

training in surgery was significantly higher in studeases than in othestudents (RR=4.3, 95%CI|=2.7

6.9). Cases rapidly decreased after introducing chemoprophylaxis, school closure and restricting work of
symptomatic staff members. There were no inpatieases due to secondary transmission.
ConclusionsChemoprophylaxis, sobl closure and restricting work of symptomatic staff members

were effective measures to prevent the further spread. This outbreak was probably reflected to local
epidemics, which was not identified by sentinel surveillance system only by limited padiari€ase

based surveillance for pertussis including adolescents and adults should be introduced nationwide in
Japan. Booster pertussis immunization for adolescents and adults should be considered, too.



Board34. Knowledge, Attitudes and Practices offluenza Vaccination among Heal@are Providers

in Kashmir (India)

N.K. Bafi, M. Ashraf, F. Anmad U.H. Khah M.-A. Widdowson, R.B. L4| P.A. Kodj

SheriKashmir Institute of Medical Sciences, Srinagar, fi@iaters for Disease Control and Peeion,
Atlanta, GA, USA.

Background The acceptance for influenza vaccination among hegdite providers (HCPSs) is low. The
objective of this study was to explore knowledge, attitudes, and practices associated with influenza
vaccination in HCPs in Kashnai temperate climate region in the north Indian state of Jammu &
KashmirMaterials and methodsFrom April to June 2010, a saliministered questionnaire was

distributed to 1750 HCPs (1465 medical professionals; 285 support staff members) in 3 repjtalfio

of Kashmir, and information sought on history of previous influenza vaccination as well as motivations,
perceptions, and preferenceResults:Of 1750 distributed questionnaires, 1421 (81%) were completed.
Ninety-five percent (n=1348) of respondentonsidered influenza capable of adverse consequences for
themselves, their family or patients; 1204 (85%) considered it a potentially severe disease. While 1144
(81%) participants were aware of a vaccine against influenza, and 830 (58%) of its Idedailiwainly

62 (4.4%) had actually ever received the vaccine in past 5 years. The reasons cited for not getting
routinely vaccinated (n=1359) included ignorance of vaccine availability (460; 34%), skepticism about its
effectiveness (261; 19%), inabilttyfind time for vaccination (169; 12%), fear of side effects (71; 5.25%)
and a perception of low personal risk for influenza (86; 6%). Although 1330 (94%) participants believed
that vaccine programs are generally beneficial, 865 (61%) believed thermotbeated by profit. Also

684 (48%) believed that the vaccine could cause unknown illness, 444 (31%) believed vaccine adverse
effects were underreported, and 83 (6%) considered vaccination unsafe. A majority (88%) believed that
vaccination should be manttay for HCPs dealing with high risk patients and must be provided
conveniently as part of an employee health program. More than 75% (n=1178) wanted to get vaccinated
in the current yearConclusionsinfluenza vaccination coverage levels are very low aye@Ps in the
northern Indian region of Kashmir; poor knowledge of vaccine availability, effectiveness and safety being
important barriers. Multifaceted and adaptable measures need to be invoked urgently for a uniform and
equitable influenza vaccination amg these HCPs.

Board35. Outbreak of Rapidly Growing Mycobacteria Infection Post Videssisted Gastroenterology
SurgergManaus City, Brazil, 2010

G.B. VILLARF.S. Bordafo T.C. RamégsV. Pereira M. Cordeird, F.T. FreitdsW.N. Araujg V.M.

Souza;

!Brazilian Field Epidemiology Training Program (Episus), Secretariat Surveillance in Health, Ministry of
Health, Brasilia, BrazfFoundation of Health Surveillance, ManaAidl, Brazil, Manaus, Brazil.

Background Since 2004 Brazil has been faced oedlixs of rapidly growing mycobacteria infection

(RGM) that occurred in different states presenting a single mycobacteria clone. In June 2010, the
epidemiologic surveillance center in Amazonas state reported to the Brazilian Ministry of Health three
suspeced cases of RGM after videssisted surgery. In August, Brazilian FETP team joined an ongoing
investigation intending to identify extent, risk factors, and agent involvethods: We conducted a
descriptive and retrospective cohort study. Cases werenddfas completed procedures of video

assisted gastroenterology surgery with tednin a hospitalrom July 2009 to August 2010 with clinical
FAYRAY3Ia &4dzZ33SaiA@S 2F wbDa AyFSOUA2yd wStldA@S
and 95% confidence interval (Cl). We conducted bivariate and logistic regression analysis (adjusted by
sex andage group), to those variables with p<0,R&sults The attack rate was 27% (60/222). Among
infected patients the median age was 40 (range82)years and 72% (159) was female, 11 (18%)
patients had mycobacterial culture positive, with massiliensédentified in 27%, and 49 (82%)

presented clinical symptoms (95% secretion; 86% local pain; 71% hyperemia) or suggestive histology.

NA



Median incubation period was 30 (range130) days. Risk factors independently associated were:
surgery longer than 60 mines (RR=2.4; 95%CI=4.8), does not be the first surgery in the day

(RR=2.7, 95%CI=#443). No new cases were reported after May 2010, when new reprocessing
instruments measures were adopte@onclusionsHospital infection outbreak occurred, caused nhain

by M. massilienseLonger surgeries and inadequate reprocessing conditions after each surgery were
identified as risk factors. We recommend efficient mechanical cleaning of instruments and sterilization
in autoclave.

Molecular Epidemiology
Monday, Mach 12

12:30 PM¢ 1:30 PM

Grand Hall

Board 36.Evidence of Multiple Zoonotic Transmission Events Among Group A Rotaviruses Suggests
Continuous Generation of Novel Recombinant Strains in Eastern India

A. Mukherjee S. Mullick, M. Chawdgarkar;

National Irstitute of Choleraand Enteric Diseases, Kolkata, India.

BackgroundDue to close proximity of human and cattle in rural areas of developing countries like India,
interspecies transmission is a major source of rapid generation of recombinants and geraitigenic
variants. In course of study to gather more information on zoonotic transmission and genomic diversity
of rotavirus, complete surveillance study as well as full genomic analysis of few human group A rotavirus
strains from Eastern India, Manipand Kolkata, were done after exhibiting the evidence of anirkel
rota-viral infections Methods: Fecal specimens were collected from children with acute diarrhea aged
fcn Y2YGKa FTNRBY ./ wh, OKAfRNBYyQa Kzagandesi £ > Y2t}
confirmed by ELISA and RRAGE. Then, FPICR followed by multiplex semésted PCR was done.

After sequencing, the nucleotides and deduced amino acids were analyzed for characterizesolts:

During the surveillance for viral diarrhea in dnéin at Dr.B.CRoy Memorial Hospital for Children,

Kolkata, West Bengal, increasing number of G9 strains were found (10.1%) since 2005. In 2007, one
human group A rotavirus G9P[6] strain mcsA detected from a three year old child, revealed a VP8*
segment closely related to porcine P[6] strains of sublineage ID in phylogenetic analysis. To further
characterize the evolutionary diversity of strain mcs{3 all gene segments were analyzed. Gene
segments VP6 and NSP4 exhibited genetic relatedness Hiikévauman subgroup |l strains while V@1
NSP13 and NSPb were closely related to porcine strairi3uring study on infantile rotavirus at RIMS,
Manipur, almost 50% of children admitted with severe diarrhea, group A rotavirus was the predominant
etiology. In Manipur, G1P[8] and G2P[6] were the most predominant (36% and 22%) followed by
G12P[6] (8%) and GIP[6] (3%). Other than G9P[19], few unusual genotypes G4P[4], G10P[6] and G4P[6]
were also identified at low frequency (<0.5%) with a porcine or bomiiggn. Zoonotic transmission was
confirmed since NSP4 gene of G4P[4] or [6] and G9P[19] clustered with genotype B of porcine strains,
whereas G10 strain revealed NSP4 of genotype A with bovine characte@stizsusionsThus,

detection of these reasstant strains provided further evidence for frequent complex interspecies
transmission events in developing countries, a fact taken into consideration during designing of next
generation rotavirus vaccines.

Board37. Molecular Evolution of G4 NorovirusStrains
D.J. AllenK. Zakikhany, D. Brown, M. lturA@amara,;
Health Protection Agency, London, UK.



BackgroundHuman noroviruses are a genetically diverse group of RNA viruses that cause sporadic
cases and outbreaks of gastroenteritis among all ageso@roup Hgenotype 4 (Gl4) norovirus strains
dominate worldwide, and are associated with epidemics and seasonal outbreaks. We have previously
shown through analysis of the hypervariable P2 region of the capsid protein that a reservoir of random
geneticdiversity is maintained in the circulating norovirus population. We predicted that antigenically
novel GH4 strains emerge from this reservoir through a selective process mediated by host
immunological pressure. Our data suggests that selection is fdauséwo surfaceexposed epitopes

(Site A/ Site B) in the P2 domaMethods: We aimed to further characterise the diversity at these
epitope sites among circulating @lihorovirus strains. We developed a sequendiggynthesis

method specifically targétg the Site A/Site B epitopes, removing the need to sequence long regions of
the capsid gene, allowing rapid and economical high throughput testing of large numbers of strains. We
then screened 918 Gl norovirus isolates from clinical specimens colld@8062011.Results:

Sequence analysis revealed 65 different Site A/Site B amino acid motif combinations. Me&TTQ&s
most frequently detected in 2006. A strain replacement event occurred-2006, after which motif
SRNSTT became most frequentlgtécted. We found that Site A motifa£20) could be grouped into 3
antigenic clusters (1, 2, and 3) based on surface area profiles, and the viruses within each predicted to
be antigenically similar. Transition between these antigenic clusters was obseluster 2 became

more frequently detected; cluster 1 became less frequently detected; and betweenZ2UlBcluster 3

was lost from the circulating virus populatiddonclusionsThe change in frequencies of detection of
clusters 1 and 2 was concomitamith an increased number of outbreaks of-@horovirusassociated
gastroenteritis in 2009, suggesting that the increase in frequency of cluster 2 viruses may represent a
population of antibody escape mutant viruses, and may have contributed signifitaniklg increase in
case numbers in 2009.

Board38. SingleEndemicGenotype of MeaslesVirus Continuously Grculating in China for ateast 16

Years

Y. Zhan§ S. Xt H. Wan§ Z. Zhty Y. Ji P. Rotj D. Featherstorie Y. Je& W. Bellirfi, W. Xd;

!National Institute for Viral Disease Control and Prevention, China CDC, Beijing*@#iters for

Disease Control and Prevention,, Atlanta, GA, BiS#unization, Vaccines and Biologicals, World

Health Organization, Geneva, Switzerlatitkpanded Progmme on ImmunizationWestern Pacific
Regional Office World Health Organization, Manila, Philippines.

BackgroundThe WHO Regional Committee of the Western Pacific Region (WPR) formally declared a
measles elimination goal in 2005 and established a tattgéet of 2012 for regional measles elimination.

In China, Measles virus (MeV) surveillance has been established since 1993. Molecular surveillance is
most beneficial when there is continuous high quality surveillance and it is possible to observe the
changein viral genotypes over time in a particular geographical regieathod: The incidence of

measles in China from 1991 to 2008 was reviewed, and the nucleotide sequences from 1503 measles
viruses during 1993 to 2008 were phylogenetically analyRegults:The results showed measles
epidemics peaked approximately every 3 to 5 years with the range of measles cases detected between
56,850 and 140,048 per year. The Chinese measles virus (MeV) strains detected represented three
genotypes; H1, H2 and A. Genotypg was the predominant genotype throughout China continuously
circulating for at least 16 years. Genotype H1 sequences could be divided into two distinct clusters, Hla
and H1b. Within the standard 450 nucleotide sequencing window in the N gene, a 4.2¥%jeave

nucleotide divergence was found between the Hla and H1b clusters, and the nucleotide sequence and
predicted amino acid homologies of Hla viruses were 92.8086 and 84.79%00%, H1b were 97.1%

100% and 95.3%00%, respectively. Viruses from both clustevere distributed throughout China with

no apparent geographic restriction and multiple-ceculating lineages were present. Cluster Hla and

H1b viruses were coirculating during 1993 to 2005, while no H1b viruses were detected after 2005 and



the trangmission of that cluster has presumable been interrupted. Analysis of the nucleotide and
predicted amino acid changes in the N proteins of Hla and H1b viruses showed no evidence of selective
pressure ConclusionsThis study investigated the genotype andster distribution of MeV in China

over a 16year period to establish a genetic baseline before MeV elimination in Western Pacific Regional
Office (WPRO). Continuous and extensive MeV surveillance and the ability to quickly identify imported
measles casegill become more critical as measles elimination goals are achieved in China in the near
future.

Board39. Emerging Rickettsioses in Thailand, Molecular Evidences

J. GayweeT. Ruangreerate, P. Sakpaisal, K. Youngpakool, W. Rodkvamtook, N. Sangjun, N.
Kuttasingkee, K. Somsri, P. Kaewsatien, L. Kumtim;

Armed Forces Research Institute of Medical Sciences, Bangkok, Thailand.
BackgroundRickettsioses are a major infectious disease problem throughout the world, including
Thailand. To gain essential inforriwat regarding incidence, causative species, and the transmission
cycle of these diseases, we have launched a rickettsiasesibance program since 2008lethods and
Results:To identify which rickettsial species circulating in Thailand, during-2003 718 febrile

patients from the upper regions of Thailand were tested for rickettsia infection utilizihguse
developed molecular tool. 9% were infected wiRliickettsia sppand 13% wittOrientia tsutsugamushi,
respectivelyDNA sequence analysis relethe causative species welRéckettsia typhia fleaborne
Typhus GroupR. honei, R. felis, R. rickettsidR. japonicaa tickborne Spotted Fever ang.
tsutsugamushilO clustered strains. We clearly demonstrated that fbeane, tickborne and mie-borne
rickettsiae are distributed in Thailan@io understand how these pathogens are transmitted to humans,
reservoirs and vectors were investigated. Focusing areas along Thai borders, wild rodents were captured
and blood suckling arthropods were colledt From April 2008 to September 2010, 211 clones of
arthropods including twelve species of fleas, lice, and ticks from different hosts and locations were
evaluated. Rickettsial genes were detected in 65.7% (92/140) and 71.8% (51/71) of arthropods from
Tha-Myanmar and ThaCambodia borders, respectiveR. japonicaR. rickettsiandR. massiliagvere
detected inDermacentorRhipicephaluand Haemaphysaliticks collected from humans and dogs.
Spotted fever groufRickettsiaCf 1, Cf 5 and SE 313 werealstected in fleagnd lice collected from
dogs, cats, cattle and chickens. These findings indicate the presence of rickettsial vectors in border
areas, thus the endemic foci for rickettsios€®nclusionsThis information is useful for implementing

an dfective disease prevention and control program. Furthermore, the availability of new local isolates
may lead to the development of more sensitive and specific diagnostic tools.

Board40. Application of MLVA to an Outbreak d. coliO157:H7 Associated i Walnuts in Canada,
2011

C. Goodmah A. Hexemet L. Tschettér A. Kearney A. Maki, S. Bek4) J. Reij C. Nadoh

'Public Health Agency of Canada, Winnipeg, MB, Caffadhlic Health Agency of Canada, Guelph, ON,
Canada’Public Health Ontarid[oronto, ON, Canad&nstitut national de santé publique du Québec,
SainteAnnede-Bellevue, QC, Canadilew Brunswick Region 2 Reference Centre, Saint John, NB,
Canada.

BackgroundPulsedfield gel electrophoresis (PFGE) is the primary tool for chatiattgE. coli0157:H7

in Canada; all human clinical isolates are subtyped by PFGE in real time as part of the PulseNet Canada
surveillance network. While this method demonstrates good discriminatory power and epidemiological
concordance, additional disaninatory power is often helpful for public health investigations. To
address this, muHioci variable number tandem repeat analysis (MLVA) has been developed and
extensively applied in the United States and Europe. An outbreBk @jliO157:H7 during 201 marks

the first time MLVA was applied to an outbreak investigation in CarMdthods: PFGE was performed



on all isolates by provincial public health laboratories and analyzed against the central PulseNet Canada
national database. Isolates with a PF@Egyn matching or highly similar to the case definition were
selected for MLVA analyses following the standardized PulseNet USA mietsdts A total of 19

cases had matching or similar PFGE patterns during the timeframe of the investigation. OL#hose,

cases from 3 provinces matched by PFGE and met the laboratory case definition. Thirteen shared the
same MLVA profile. One case with matching PFGE had a MLVA profile differing from the main outbreak
profile by one repeat at one locus. The cases withlamPFGE patterns had MLVA profiles differing by
multiple repeats at up to 6 loci. This outbreak was epidemiologically linked to the consumption of
shelled walnuts. Several months after the outbreak, cases with outbreak PFGE pattern appeared again;
howeve, the MLVA profile of these cases differed significantly from the wadsabciated outbreak.
ConclusionsMLVA confirmed the PFGE results in this outbreak and added strength to the laboratory
component of the investigation, and was also useful in diffiéeging this outbreak from a temporally

similar cluster. This investigation clearly demonstrates the powerful potential of this tool to not only
support PFGE findings but to help differentiate distinct outbreaks that can occur simultaneously with
similaror matching PFGE profiles. However, it also highlights the need for Canada to develop
interpretation guidelines based on empirical evidence on strairis. @bliO157:H7 occurring in Canada.
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Board 41 Antimicrobial Susceptibility Monitoring of Respiratory Tract Pathogens Isolated from
Diseased Cattle and Swine across Europe between 2004 and 2006

A. de Jon§ S. Simjek V. Thomds K. Mahef, |. Morrisse§, P. Butty, H. Moyaert, U.Kleirt, H.

Marion', D. Rigadt B. SchiesSIM. Vallé;

VetPath Study Group, Brussels, Belgit@uotient Bioresearch, Fordham, UK.

Background¥VetPath is an ongoing pdfuropean resistance monitoring program, in place since 1998,

for veterinary pathogns isolated from diseased antimicrobraive cattle, pigs and poultry.

Susceptibilities of pathogens isolated from cattle and swine respiratory tract infections are presented
here.Methods: Lung samples or either nasopharyngeal or nasal swabs weretedligom animals with
acute clinical signs, not recently treated with antimicrobials, in 11 EU courfasseurella multocida

(Pm) andMannheimia haemolyticéiMh) from cattle andPm, Actinobacillus pleuropneumonidap) and
Streptococcus su{S$9 from svine were isolated (one isolate/farm/outbreak). Antimicrobial

susceptibility was studied for 17 antibiotics in a central laboratory by broth microdilution as per CLSI
recommendations. Results were interpreted using CLSI resistance breakpoint®\gyi2008 where
available Results:In all, 561 isolates were recovered. In cattle M2 and 105Pmwere isolated, the

majority of these were susceptible to antibiotics for which a CLSI resistance breakpoint is available.
Resistance d®mandMh to ceftiofur, enofloxacin, amoxicillin/clavulanic acid and-gonoxazole was
absent. FlorfenicolRm) and tilmicosinh) resistance was only 1 and 2%. Spectinomycin and
tetracycline resistance varied from 4 to 15%. For amoxicillin, onymime 8 2 f | 4GS &aK2 4lSR alL/
while the highest MIC observed was 4 mg/L for cephalexin and 0.03 mg/L for cefquinome. MIC
distributions of marbofloxacin and enrofloxacin were similar. For danofloxacinMi#&md 99%Pm

were susceptible. Tylosin and lincomycin showed similar MICrpatigith MIGe2 ¥ oW Y3Ik[ | YR X
mg/L. A total of 13%m 129Apand 110Sswere recovered from swine. Resistance to ceftiofur,
amoxicillin/clavulanic acid, tilmicosin and tiamulin was absent; resistance to enrofloxacin and florfenicol



was <1%. Whilst emimoxazole restance varied from 3 to 7%, tetracycline resistance varied from 15%
(Ap) to 82% $9. For antibiotics not having a breakpoint, similar MIC ranges as those obtained for cattle
isolates were observe@onclusionsGenerally, the results show an absence asdline antimicrobial
resistance among the major respiratory tract pathogens isolated from diseased bdteaiad cattle

and swine across the EU.

Board42.Encouraging Trends in Invasive Infection with MethicitiResistantStaphylococcus aureus
(MRSA)n Connecticut, 2002010

S. Petit, H. Altiet, C. MarqueZz M. Carttef, J. Hadlet

'Connecticut Department of Public Health, Hartford, CT, B\&He University, Emerging Infections
Program, New Haven, CT, USA.

Background Antibiotic resistant staphglcocci have long been of public health concern. In 2001,
Connecticut began statewide laboratory reporting of invasive MRSA. In 2007, national attention was
called to it in a publication by the Emerging Infections Program on the magnitude of the invasive MR
problem and passing of legislation in many states mandating reporting of hospital infections. We
examined 10 year trends in MRSA incidence with emphasis on trends sinc&/2@0@ds: Cases were
defined as MRSA isolates from normally sterile body dites classified after medical record review as
hospital onset (HO, isolate >2 days after admission), community onset, healthcare associated (HA,
hospitalization, surgery, dialysis or long term care facility stay in the past year, or central line at
diagnasis); or community associated (CA). Annual rates per 100,000 population were calculated. HO
rates were also calculated by 100,000 patient {tys in 3 hospital groupings by patient volume.
Incidence trends were examined by chi square for trend overalll20) and in 3 time periods, 2001

03, 200406 and 200710.Results In 2002110, 8758 cases of invasive MRSA were reported; 58% HA,
31% HO and 11% CA. From 2Q01incidence decreased for overall, HA, and HO (26.0 per 100,000
population to 22.1, 14.4 tod.8, and 10.0 to 5.2 respectively, all p<0.01). Incidence of CA increased (1.4
to 3.1, p<0.01). When broken into the 3 time periods, the only trends were decreases in overall, HO and
HA from 200710 (all p<0.04) and an increase in CA from 2@B}(p<0.01)From 200710, overall

incidence dropped by 18.8%, HO by 33.2%, and HA by 12.8%. After the earlier increase, CA dropped
12.7% from 200-10. There was a consistent downward trend in HO incidence by patient volume overall
and for high and medium volume hotgds from 200110 (p<0.01 for each). Although low volume

hospitals had an increase from 2006 (p=0.04), they had a decrease from 24@7(p=0.01). Over time,
rates by patient volume converged, with a 3ddd higher incidence in high compared to low vok
hospitals in 2001 reduced to }6ld in 2010 ConclusionsSince 2007, HA, HO and CA MRSA have been
decreasing, coincident with increased public, public health and hospital attention. Continued monitoring
is needed to assess the sustainability of tiarent prevention gains.

Board43. Dissemination andcharacterization ofd | & & IntegrogsHSalmonella enterica

Isolated fromHuman Patients

M. Ghafarf, B. Bakhshj M. Pourshafig N. Amirmozafatj M. Salimi, B. ZarbakhshM. Rahba, M.
Hgjia®, M. Mohamadzadeh F. Eghbalpody

YIslamic Azad University, Science and Research Branch, Tehran, Iran, Islamic Repldnlisadf,
Modares University, The Faculty of Medical Sciences, Tehran, Iran, Islamic Reptibdistefir Institute
of Iran, Tehran, Iran, Islamic Republic t@enter for Disease Control, Ministry of Health and Medical
Education, Tehran, Iran, Islamic Republi¢Départment of Microbiology, Milad Hospital, Tehran, Iran,
Islamic Republic of.

Background Salmonella entera (Senterica) is thanajor cause of 21 million annual cases of typhoid
fever and 216,000 deaths in all over the world. The initial aim of this study were perusing dissemination
of the genes responsible for antimicrobial resistance that has been largelyusiito mobile genetic



St SyYSyidasz AyOf dzRA y 5. dntericaitrains.We krigdRo specify the/pieaBid@of & A Y

Oft I aa 1 | y B entaricakryggiotpd isdatédifrorh patients by PCR alongside determination

of antibiotic suscepbility profile and attempted to explore the relationship between the presence of

OfFaa 1 YR 11 AyGSaNRya 3 Swethdds:EightyS. éntéricat@ains2 G A O & dza
isolated from patients with diarrhea who were admitted to the hoapitAccording to performed

biochemical tests, bacteria isolates were classified in five following serogroups; A (2.5%), B (10.1%),
C(25.3%), D(32.5%) and E(29.1%). Class | integron was detected by amplificatiorspécifiss

integrase gene using spdciprimers, and also their resistance genes content was identified by PCR

sequencing of their variable resistance regidncording to our results, performing PCR to investigate

GKS LINBaSyOS 2F Oftlaa 1 FyR 11 AyldiSaNRyazr 'f2y3 ¢
test, provides useful information needed for the ongoing surveillance of multiply resiStasriterica

and other bacterial pathogens involved in outbredResults:26.25% of the isolates (21 out of 80) were

F2dzy R (12 O2yidl Ay GKS /flraa 1 AyadSaNeRyQa O2yaSNBSR
GKS Oflaa 1 AYySi SEBONRAYV2YaP DHRWSS @ITNAIKSSE A az2flGSa O2yal
were compared with information obtained from the determination of antibiotic susceptibility profile

test and amplified fragments sequencir@pnclusionsPerforming PCR to reach diadle serogrouping

of salmonella isolates is an important approach in serodiagnosis of salmonellosis. Class | integron was
extensively found among serogroup C, which emphasizes on its transferability among this group of
salmonellaentericaisolates. Clas integron was not detected among the isolates indicative of

Salmonella strains incompatibility to this class of integrons.

Board44. Point-Prevalence Survey of Antibacterial Use at Select Hospitals in E29pi

M.M. Talaat, A. Kandeé] A. EKholy, T. Saeit R. Gald) H. Bazara® S. Hafeéz M. Yehia G. Ismafl

M. AbdetFattalf, A. Osmaf) M. AbdelFattatf, D. Calfed

'Us Naval Medical Research Unit, No. 3, Cairo, Etyliptstry of Health and Population, Cairo, Egypt,
3Faculty of MedicineCairo University, Cairo, Egyffaculty of Medicine, Alexandria University,

Alexandria, EgyptFaculty of Medicine, Azhar University, Cairo, E§¥aiculty of Medicine, Ain Shams
University, Cairo, EgypMinya University Hospitals, Minya, Egyiitaailty of Medicine, Minya

University, Minya, EgyptWeill Cornell Medical College, New York, NY, USA.
Backgroundinappropriateantibiotic (ABT) use leads to an unnecessary increase in the risk of
antimicrobial resistance and other adverse outcomes. Theglemce of and practices related to

antibiotic use in Egyptian hospitals have not been described. The objectives of this study were to
determine the prevalence and characteristics of ABT use in Egypt to identify opportunities for
improvement.Methods: A pdnt prevalence survey was conducted in 18 hospitals betweea71Mlarch

2011. All patients on a hospital unit at 8AM on the designated day of survey were evaluated. Infection
O2yGNRf GSIFYa O2fttSOGSR RIGF ¥ N Ytingdhysidighy it Qa YSRAO
required.ResultsDuring the survey, 3,408 patients (54% female) were on the 265 hospital wards. Fifty
nine percent of patients were receiving at least 1 antibiotic and 28% were receiving 2 or more. The most
commonly prescribed antibtics were 3' generation cephalosporins (29%), bééatam/betalactamase
inhibitors (20%), and nitroimidazoles (15%). A greater proportion of males than females was receiving
antibiotics (62% vs 57%, p=0.001). Antibiotic use was more common among pdfientears of age

GKFIy dK2aS XxMH O60T1Tc¢: @a pce>X LFkndnamo FYyR FY2y3 L/
wards (62% and 51%, respectively, p<0.001). Reasons for antibiotic use included treatment of
community (27%) and healthcarassociatedrifections (11%) and surgical (39%) and medical (23%)
prophylaxis (PPX). Common body sites for which antibiotics prescribed were: respiratory (19%),
gastrointestinal (16%), gynecological tracts (16%), and skin, bone and joint (15%). Among 704 recipients
of surgical PPX for which timing of the first dose was documented, 28% received the-ta8ernutes

prior to incision. The remainder received the first dose >2 hours before (21%) or after incision (51%).



Among 326 patients with known duration of surgicBMX? 75% received >24 hours of RBohiclusions:

The prevalence of antibiotic use in Egyptian hospitals was high (59%). Although additional assessment of
ABT prescription practices in individual hospitals is needed, obvious targets for initial antimicrobial
stewardship activities include provision of ABT prescription guidelines and optimization of the timing

and duration of surgical PPX.

Board 45 Antimicrobial Resistance ihigellalsolates Along the UMexico Border: Interim Results

J.A. Smith, A.E. Pippard’, A.C. KimuraP. Krinet, K. Lopez G. Washabaugh

ICalifornia Department of Public Health, San Diego, CA,2a8wters for Disease Control and

Prevention, San Diego, CA, U&slifornia Department of Public Health, Los Angeles, CA ‘ldgarial
County Public Health Department, El Centro, CA, 3#,Diego County Public Health Laboratory, San
Diego, CA, USA.

Backgroundin the US, the highest incidence rates for shigellosis occur in regions bordering Mexico,
regions which some studies shamay also have higher levels of antimicrobial resistance (AMR). A
national survey found that AMBhigellavas predicted by travel to Mexico. Selective pressures unique
to the USMexico border region may contribute to the development and spread of Skigdla.
Methods: All nonoutbreak associate@higellacases with onset on or after October 1, 2008 in San Diego
County (SDC) and Imperial County (IC) were asked to participate in a survey. AShilgddleisolates

were submitted to the SDC Public Healthdwmtory for antibiotic susceptibility testing (ASResults:As

of March 31, 2011382 sporadic&Shigellacases were reported to SDC andTi@e median age was 25
years; 66% were Hispanic and 15% were born outside of the United States, mainly in MesitgeQs
with available information, 40% had recent international travel, predominantly to Mexico. Segigftly
percent of SDC and Bhigellasolates were resistant to at least one antibiotic; 73% to Trimethoprim
sulfamethoxazole (SXT), 21% to Amimc{AMP), 0.6% to Ceftriaxone and 0.6% to Ciprofloxacin. The
large majority of resistance to AMP was seen in SDC, with the exception of 1 isolate irpatage

from IC. A higher proportion of foreigvorn casepatients had resistance to at least onetibiotic (92%)
compared to USorn case patients (76%). International travelers do not appear to have a higher
proportion of antibiotic resistance compared to nénavelers in our study thus fa€Conclusionsinterim

data suggest that patterns of resistaaoccurring along the CaliforAizaja California border may vary

by county of residence and country of birth; resistance patterns in Imperial County may be more similar
to those reported in Mexico than to those in the US. In addition, our data suggedtbding born

outside of the United States may play a larger role in predicting antibiotic resistance than international
travel. Additional studies and further analysis is required to fully understand the interplay between
country of birth, county of resiehce, international travel and antibiotic resistance in the California/Baja
California border region.
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Board 46.mpact of InsecticideTreated Bednets on Malaria &nsmission Indices on the South Coast
of Kenya

C.H. Kin§ F. Mutukd, P.L. Mungaj C. Mbogd J. Mwangandi E.M. Muchifi, E.D. Walkér U. Kitrof;
'Case Western Reserve University, Cleveland, OH 2Bi®Ary University, Atlanta, GA, USenya



Medical Research Institute, Kilifi, Kenf}Ministry of Public Health and Sanitation, Nairobi, Kenya,
*Michigan State University, East Lansing, MI, USA.

BackgroundBesides reducing malaria vector densities, prolonged bednet usage is linked i) to behavioral
shifts to exophagy (outdoor biting) by two important malaria vectors in Afidea,gambiaes.l. andAn.
funestusiji) to adecline ofAn. gambiaes.s. relative toAn. arabiensisand iii) to changes in host feeding
preference. In southern coastal Kenya, betlnse was negligible in 199098 whenAnopheles funestus
andAn. gambiaes.s. were the primary malaria vectors, wiin. arabiensiand An. meruglaying a
secondary role. Since 2001, bednet use has increased progressively, reaching substantialkglligh le
with corresponding declines in malaria transmissidiethods: To evaluate the interval impact of
increased household bednet use within this area on vector composition and huetdor contact, we
collected indoor resting mosquitoes during 2600, usihg pyrethrum spray catches. Current bednet
coverage and usage were determined in the same houses. Species distribution was determined, and
number of mosquitoes per house, humiting rates (HBR), and entomological inoculation rate (EIR)
were compared tohose reported for the same area during 1998 when bednet coverage was
minimal.Results:in 20092010, the predominant malaria vectors in the study area wamefunestus
andAn. gambiaes.|., both of which are highly anthropophilic. However, as compard®97-1998, we
noted a significant decline in the relative proportion&i. gambiaes.s. among collected mosquitoes
coupled with a proportionate increase ah. arabiensisFollowing > 5 years of &@b% coverage, the
density, human biting rate and EIRindoor resting mosquitoes were reduced by more than 92%\for
funestusand by 75% foAn. gambiaes.l. In addition, the host feeding choice shifted more toward-non
human vertebrates. HBR was higher in houses without nets compared to houses witGametsisions:
These data indicate a much reduced human biting rate and a diminishing vafe ghmbiaes.s. in

malaria transmission following higher bednet coverage. While increasing bednet coverage beyond the
current levels may not significantly reducesttransmission potential oAn. arabiensisit is anticipated

that increasing or at least sustaining high bed net coverage will result in a diminished rate for
funestusin malaria transmission.

Board47.An Outbreak of Dengue Fever in Houston, Texaih Evidence of Autochthonous

Transmission between 2003 and 2005

K.O. Murray, L. Rodriguéz E. Herringtoh V. Khardt N. Vasilakfs C. Walker C. Turnel S. Khuwaja

R. Arafat, S. Weavér D. MartineZ, C. Kilborfy R. Buen M. Reyn§ T. Sharp J. MunoZ,

The University of Texas Health Science Center at Houston, Houston, TX;HdéS4niversity of Texas
Medical Branch, Galveston, TX, USAy of Houston Department of Health and Human Services,

Houston, TX, USAdarris County Public Hehland Environmental Services, Houston, TX, 8(3ters

for Disease Control and Prevention, San JB&h,USA

Background Houston, Texas maintains an appropriate climate and mosquito populations to support the
circulation of dengue virus (DENW)ethods: We tested 3,768 cerebral spinal fluid (CSF) and serum
specimens from Houston patients hospitalized between 2003 and 2005 with suspected arboviral disease
for the presence of amiDENV IgM antibodies. PCR and plaque reduction neutralization test wasoused t
further confirm dengue infectiorResults:We identified 47 specimens with detectable aBENV IgM
antibody; two also had DENYdetected by RPCR. The epidemic curve supports the presence of an
outbreak in 2003. Chart abstractions were completed ®icdses; 57% were diagnosed with meningitis
and/or encephalitis and 43% met the case definition for dengue fever. Two cases were fatal, including
one with illness compatible with dengue shock syndrome. Most cases (84%) did not have a history of
travel to adengue endemic are&onclusions/Significancé&ur results support local transmission of

DENYV during the study period. These findings heighten the need for dengue surveillance in the southern
Unites States.



Board 48 Microsatellite DNA Loci from a Genomeide Database Show Significant Variance in Genetic
Diversityamong Populations oBSchistosoma haematobium

T.C. Glenh S.L. LanéeA.M. McKeg B.L. Webstér A.M. Emen; A. Zerlotirfl, G. Oliveirg D.

Rollinsor, B.C. Fairclofh

'UGA, Athens, GA, ISUGA, SREL, Aiken, SC, Ci$a#tural History Museum, London, URswaldo

Cruz Foundation, Barro Preto, Bra%ilCLA, Los Angeles, CA, USA.

BackgroundUrinary schistosomiasis caused®ghistosoma haematobiuis widely distributed across
Africa and isncreasingly being targeted for control. Genome sequences and population genetic
parameters can give insight into the potential for populationspeciedevel drug resistance. Genome
sequences and genetic diversity estimates are available 8ohistosma mansonandS. japonicum

the two other species of most significant human health relevance, but such genetic data are lacking for
S. haematobiumMethods: We conducted 454 titanium sequencing of random DNA fragments from
cercariae collected from a snaifected with a singl&. haematobiunmiracidium. We assembled the
resulting 1,058,114 genomic DNA sequences into contigs and aligned the contigs to the genome
sequences 08. mansonandS. japonicumWe identified microsatellite DNA loci across all thepecies

and designed a total of 13,790 primer pairs to amplify unique microsatellite |I&ciimaematobium
(available at http://www.cebio.org/projetos/schistosortsaematobiumgenome). To validate the

primers we designed, we screened 48 randomly seleptéder pairs and identified 15 that amplified
consistently and were easily scored. We genotyped these 15 loci in individual worms from six widely
separated locations across Afri¢@esults TheS. haematobiungenome contained about the same

overall propotion of microsatellite DNA loci & mansonandS. japonicumbut the frequency and

length distributions of specific motifs differed among species. For the loci genotyped, a populgiion of
haematobiumfrom Zanzibar had the highest levels of diverdityr other populations were nearly as
diverse, but the population d&.haematobiumfrom South Africa had much lower levels of genetic
diversity.ConclusionsAbout 30% of the primers in the databaseSfhaematobiunmicrosatellite DNA

loci should yield mplifiable and easily scored polymorphic markers. Sequence conservation among the
three species investigated here is relatively high. Thus, by comparing alignments of all three species, it
should be possible to generate microsatellite markers that willkvaamross most species 8thistosoma

Full genomesequencing of several individuals of these species would be desirable for further work in
diagnostics and drug resistance.

Board49. A Tale of Anthropogenic Disturbancdzorest Degradation and InterspeddProximity in

Relation to Parasite Communities in Howler Monkeys (Alouatta palliata) and Humans

W.D. HelenbrookW.M. Shields, C.M. Whipps;

State University of New York College of Environmental Science and Forestry, Syracuse, NY, USA.
BackgroundNearlyforty percent of pathogens responsible for tropical infectious diseases in humans
originate in primates. The mechanism by which complex interactions between the environment, hosts,
and parasites lead to disease emergence is still not fully understoodtdesgrowing body of research.
Indicators of these three variables were evaluated in mantled howler monkdgadtta palliatg and

people living near a forest reserve in northwestern Ecuador, in order to assess their potential role in
disease emergencehib study aimed to: 1) chronicle primate parasitism, 2) investigate associations of
environmental degradation and parasitism, and 3) assess human attributes and actions associated with
parasitism and potential transmission between human and howler monkeylptions.Methods:

Human and monkey endoparasite communities were characterized using fecal flotations and
sedimentations, as well as PCR based analysis. Humans from surrounding communities were
administered demographic surveys to evaluate risk factespeiated with parasitisniResults:Of one
hundred and one howler monkey fecal samples collected, 8 species of protozoa, 8 nematodes, 8
platyhelminth, and 1 apicomplexan were detected. Notable genera inchsdaris, Trichuris,



Schistosoma, Taenia, Diplaydbthrium, Toxoplasmand Entamoebaln 50 human fecal samples,

Ascaris, Strongyloides, Trichuris, Cystiosospora, Schistostodiantamoebavere observed. In older

growth forests, parasite diversity in primates appears to be greater than in logged &®asidering

human proximity, greater parasite diversity was observed in howler monkeys further away from people.
YS& KdzYly RSY23INILIKAO RIGlI LRGSYUGAFrffte AYyTFfdsSyOAy
monkeys and to forested areas, age, and useaated water.ConclusionsResults indicate that forest
degradation and human proximity to primate populations have an influence on parasite prevalence,
abundance, and species diversity in howler monkeys. Decrease in howler monkey parasite diversity in
disturbed forests is indicative of broken ecological links. Nonetheless, some of the same parasites
observed in howler monkeys were also found in people. Ongoing data analyses examine the association
of human parasitism and demographic factors.

H1N1lInfluenza
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Board 50.Preventive Effects of Ganyou Oral Spray amdditional ChineseMedicine Daguo Decotion

on Influenza in a Middle School in Chengdu,Sichuan, China 2009

F. Dod, X. liang Z. Yiiy C. D4 C. Wand, Z. Lit, X. Deng J. H& H. Zh3 L. M4;

'Chengdu Center for Disease Control and Prevention, Chengdu, @ieaghua Center for Disease
Control and Prevention, Chengdu, China.

Objective To evaluate the effects of influenza prevention drugs y@anOral Spray and traditional

Chinese medicine Daguo Decotion on influelilza cases, influenzike symptoms and upper

respiratory tract infection(URTI) or common cold, and to explore the risk factors of these infections in
order to provide scientific gventive measures for influenzi&lethods: All students in a middle school

in Chengdu City from September 2009 to January 15th, 2010 were enrolled in this study. According to
the occurrence of fever and upper respiratory symptoms or not during this pdhieg,were divided

into influenzalike case group=238), influenzdike symptoms groupnE310) and common cold or URTI
group =500) while those without fever and upper respiratory tract symptoms were selected as the
control group (=276). The utilizationf Ganyou Oral Spray, traditional Chinese medicine Daguo

Decotion were investigated by questionnaire. Meanwhile, some of their health behaviors were surveyed
by asking whether they wash hands before eating, often touch lips with hands and pick niestilés:
Multifactorial logistic analysis showed that using Ganyou Oral Spray before fever was a protective factor
for influenzalike cases, cases of influeAidlee symptoms and cases of common cold or URTI (Odds Ratio,
OR =0.518,0.564 and 0.731, respedtiyavhile traditional Chinese medicine Daguo Decotion was a
protective factor only for the former two kinds of cases (OR=0.450 and 0.396, respectively). Age (OR =
0.835) were protective factors for the cases of influefika symptoms. However, often touicty lips

with hands was a risk factor for the three kinds of cases(OR=2.429,2.305 and 1.955, respectively).The
influenza prevention rate of Ganyou Oral Spray in the three kinds of cases was 48.2%, 43.6% and 26.9%,
respectively. That of traditional Chinesedicine Daguo Decotion in influenliee cases and cases of
influenzalike symptoms was 55.0% and 60.4%, respecti@dnclusionsGanyou Oral Spray has certain
preventive effect on influenzlke case, influenzike symptoms and common cold or URTKiii@

traditional Chinese medicine Daguo Decotion can also prevent infldéw®zeases, influenzike

symptoms to some extent. Often touching lips with hands is a risk factor for influenza infection.



Board 51 Epidemiology of Influenza in Zambia post luénza A, H1INPandemic 2009

M.L. Liwewé, A. Thed, P. SimusiKal. Ndumba, E. Chentufy H. Nkamb3 M. Kapind C. Malam§ P.

Songold, M. Monzé;

"World Health Organistion /Ministry of Health, Lusaka, Zanfhbiaiversity Teaching HospitaVirology
Laboratory, Lusaka, Zambidjinistry of Health, Lusaka, Zambl@entres for Diseases Surveillance &
Prevention- Zambia, Lusaka, Zambfs/orld Health Organistion, Lusaka, Zambia.

BackgroundOn 10 August 2010, WHO Directéeneral Dr Margaret Chanmounced that the HIN1
influenza virus has moved into the pgsindemic period, citing that localized outbreaks of various
magnitudes are likely to continutn Zambia as is seen globally, the levels and patterns of HIN1
transmission in the declared postpdemic period differ significantly from what was observed during

the pandemic. Oubf-season outbreaks are no longer being reported in Zambia. In fact, since the
declaration of a post pandemic period was announced, Zambia has recorded only 2 caseesrfdmilu

H1N1 pandemic 20094ethodology. Zambian public health authorities has in place a surveillance

system for detecting suspected Influenza cases including Influenza A,H1N1 Pandemic 2009 and seasonal
flu. Samples collected from suspected cases areyaadlprimarily by Real time Polymerase Chain

Reaction (RPCR)Results 464 suspected flu cases were investigated under the Influenza Sentinel
surveillance program from August 2010 to September 2011. Out of the 87 positive cases, 2 (2.3%) were
Influenza AH1N1 pandemic, 2 (2.3%) A, H3N2, 8 (9.2%) Influenza A not Sub typed and 69 (79.3%)
Influenza Bln 2009, out of the 112 laboratory confirmed Influenza cases the following were the subtype
frequencies: 86 cases (68%) AH1N1pandemic; 22 cases (20%) AHddibkd (2%) AH3N2; 9 (7%) A

Not Sub typed and 4 (3%) FluB. In 2010, out of the 64 laboratory confirmed Influenza cases the following
were the subtype frequencies: 10 cases (16%) AH1N1pandemic; 1 case (1%) AH1N1 seasonal; 12 (19%)
AH3N2; 9 (14%) A NotIstyped and 32 (50%) FluB. In 2011 as at 30th September, out of the 64
laboratory confirmed Influenza cases the following were the subtype frequencies: 2 cases (2.7%)
AH1N1pandemic; O cases (0%) AH1N1 seasonal; 2 (2.7%) AH3NZ2; 8 (10.9%) A Not Sub&¥ped and
(83.6%) FluBDiscussion and€ConclusionsZambia in the post pandemic period has seen a shift in the
pattern of influenza infections presenting from mostly Influenza type A in 2009 to Influenza type B in
2010 and 2011. As anticipated by the teams inG\dviewing the status of Influenza A, HIN1 pandemic
worldwide, the pandemic is of the past in Zambia with only 2 cases having been picked through the
surveillance system.

Board52. Post Pandemic Testing for Seasonal and Pandemic Influenza Viruses diaryf €are

Hospital in Vellore, South India

A.M. Abrahant, M. Moorthy}, S.K. ReddyS. Kumdr S. VijayakumarD. Sekhar R. L&| A.C. Mishry
Christian Medical College, Vellore, Vellore, INiA)C India Influenza Program, New Delhi, India,
*National Institute of Virology, Pune, India.

BackgroundThe end of the HIN1 2009 pandemic was declared on August 10, 2010. We determined the
trends in the detection of influenza viruses among patients with influenza like illness (ILI) and severe
acute respiatory illness (SARI) during the pgstndemic periodMethods: Patients were enrolled from
pediatric, adult medicine and emergency outpatient clinics and all inpatient wards of Christian Medical
College from June 1, 2010 to August 31, 2011. ILI was defspresence of fever (>100°F), cough, sore
throat and rhinorrhea in the absence of any other diagnosis, and SARI was defined as presence of ILI
symptoms and breathlessness requiring hospitalization and who were moderately to severely ill on a
clinical scke developed in the hospital. Throat and nasal swabs were collected and tested for influenza A
including pandemic H1N1 and influenza B viruses by real tinledRIfollowing the CDC protocol.

Results:Of 1,541 ILI cases, 426 (28%) were positive for infaudnand 107 (7 %) for influenza B. Of the
influenza A positive, 78 (18%) were seasonal (H3N2) influenza viruses and 348 (82%) were pandemic
H1N1 2009 (pH1N1). Of 1345 SARI cases, 165 (12%) were positive for influenza A and 38 (3%) for



influenza B. Of thenfluenza A positive, 26 (16%) were seasonal (H3N2) influenza viruses and 139 (84%)
were pH1N1. Among both ILI and SARI cases, pH1N1 virus was predominantly detected during July
October, 2010 while seasonal H3N2 viruses were detected duringpdabmber, Q10 and reappeared

in July, 2011. Influenza B viruses were detected during July;20M02011 at low levels. All 3 viruses
circulated during Julpctober, 2010; 2 cinfections (pH1N1 and influenza B) each were detected
among ILI and SARI cagésnclsions:Pandemic H1N1 virus infection was predominantly detected
from our hospital in Vellore during the pepaindemic period until October 2010. Seasonal H3N2 that
co-circulated with the pandemic strain in 2010eeerged in July 2011. Both seasonal infilzee A and
pHL1N1 viruses were associated with ILI and SARI during th@aodemic period.(Cefunded by the
Indian Council for Medical Research and Centre for Disease Control, Atlanta ajfetaGee

agreement 5U51IP 000333).

Board53. The Influenza A/irus Nucleocapsiérotein Sequesters Tumour Suppressor LIMD1 to
Enhanceviral Gene Expression.

S.K. Ld| A.K. Mayark S. SharnfaJ.M. Katz N.J. C&xR.B. L4] S. Sambhafa

YInternational Centre for Genetic Engg. & Biotechnology, New Delhi, fiidiaters for Disease Control
and PreventiopAtlanta, GA, USA.

BackgroundThe influenza virus nucleoprotein (NP) is an indispensable player engaged in multiple
stages of the virus lifeycle, most critical among which include replication, transcript@msembly of
genome and buddindvethods: In order to discover host proteins that interact with NP, the most
conserved viral protein, we screened a human lung cDNA library using the yeasylwa system with
NP as bait. LIMD1 was identified as one @flost cell protein interacting with viral NP. The-faligth
human cDNA LIMD1 tested positive both for HiSNR { 2 (i NP-daliciosidasé Rctivity. The
interaction was further validated by ésmmmunoprecipitation in vitro and in transientlyansfected
mammalian cellsResults:.LIM-domain containing proteins participate in intracellular signaling,
transcriptional regulation and cellular differentiation during development. Interestingly, LIMD1 has been
reported to be a tumor suppressor gene, regulatiedj-cycle (transition from G1 to S phase) through its
interaction with retinoblastoma (Rb) tumor suppressor. Furthermore, it is known to be predominantly
localized in the cytoplasm. Intriguingly, our immunofluorescence studies indicate that-lPatiaes

with LIMD1 specifically in the nucleus, suggesting that NP causes translocation of LIMD1 from cytoplasm
to nucleus. Additionally, RN:Aiediated knockdown of LIMD1 expression leads to increased levels of
viral NP mRNA as well as viral titers in vinfeced A549 cells. Furthermore, LIMD1 silencing in virus
infected cells led to elevated of levels of phosphorylated Rb, suggestingmgiferative effect post
infection.ConclusionsTherefore we hypothesize that NBMD1 interaction plays a vital role rilg

viral replication and transcription.

Board54. Incidence Bte of Symptomatic Pandemic 2009A/H1N1 and Seasonal Influenza Infection in a
Rural Indian community

K. Fowlet, S. Brodt, W. Sullendet V. Guptd M.-A. Widdowsof, R.B. L4J A. Krishnah

'University of Alabama, Birmingham,, Birmingham, AL, &8lAndia Institute of Medical Sciences, New
Delhi, India®The INCLEN Trust, New Delhi, Intizenters for Disease Control and Prevention, Atlanta,
GA, USA.

BackgroundsSince November 2009, theerillages in Ballabgarh (located north India) have been under
prospective weekly active surveillance for febrile acute respiratory illness (FARI) as part of a trial of
seasonal inactivated trivalent influenza vaccine (T1V). This provided a unique optyaidustudy the

spread of 2009A/H1N1 virus in this rural communitiethods: Possible influenza cases in the

population under surveillance(n=18220) were identified during weekly household visits by field workers
using a FARI case definition. Cases wéméeally assessed by trained nurses and had throat and/or nasal



swabs collected for influenza testing by réiate (RT)PCR. We calculated the incidence of the
2009A/H1IN1 and seasonal influenza viruses from Nov 2009 to OctoberR€diilts:Of the 711,731
personweeks under surveillance from Nov 200@t 2010, 9,395 FARI were reported (incidence rate
686/1000 pyrs). Of the 7571 FARI cases tested, 1410 (18.6%) were positive for influenza. Of these, 749
(53%) were with pandemic 2009A/H1N1, and 661 (8.7%¢ weh seasonal influenza (643 influenza B
and 18 with H3N2). The population incidence rate for 2009A/H1N1 infection was almost 7 times higher
(179/1000 pyr) than that for seasonal influenza virus (26/1009rpduring the pandemic year. The

peak 2009A/HN1 incidence observed was 713/100§min week 50 in 2009, whereas seasonal

influenza was only 39/1000yr in the same week. The second peak of influenza positivity was observed
in August to October 2010, with incident rates of 156 and 122/10696 pespectively for pandemic
2009A/H1IN1 and seasonal influenza. The incidence rate of 2009A/H1N1 virus decreased to <3#1000 p
during FebJuly 2010, whereas the incidence rate of seasonal influenza viruses remained@1280

p-yr during these months. THaghest rates of pandemic 2009A/H1N1 were observed in children
between the ages of-Q8 yrs.ConclusionsThe incidence of 2009A/H1N1 virus infections was noted to

be up to 20 times higher than incidence of seasonal influenza in certain weeks and ththe had

potential to severely burden the health care delivery systéhrese studies were supported in part by
cooperative agreements UO1 IPO00177 from the Centers for Disease Control and Prevention, Atlanta,
USA
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Board 55.Rapid Risk Assessment of A NoBeinyavirts Human Infection in China

W. Xiond, Z. Fenfy A.R. Foxwéll

Chinese Center for Disease Control and Prevention, Beijing, @Morgd Health Organization Regional
Office for the Wetern Pacific, Manila, Philippines.

Background Severe fever with thrombocytopenia syndrome (SFTS) is-hditle hemorrhagic fever

like disease first reported in rural area of Central China between late spring and early summer in 2009.
At that time, an unsually high case fatality rate (CFR) of 30% was reported, which aroused widely social
concerns. In June 2009, a novel phlebovirus in bunyavirus family was isolated from a patient's blood
sample, which was named SFTS virus (SFTSV). According to theeduddish active surveillance in 6
provinces of Central and Northeast China found that among 241 hospitalized patients who met the
definition for SFTS, SFTSV was found in 171 of tReocause SFTS is a newly discovered disease caused
byanovelviruswithhi 3K AYAGALIE / CwX &a2YS O2yOSNya loz2dzi LR
effective intervention are predictable and that is the reason of this assessivietihods: 1. Literature

review and data analysitlsing Google Scholar, literatures aboutzéial, exposure, and vulnerability

factors of SFTSV infection are collected and reviewed. Key words (both in English and in Chinese) used
include severe fever with thrombocytopenia syndrome, fickne disease, SFTS, SFTSV, phlebovirus,
bunyavirus, tickH.longicornis healthcare seeking, social panic, dd@mographic data of population in

6 surveillance provinces are gathered from China statistical yearbook 201€ju@e test is used to
compare the age and gender differences between patient and oftigimyaulation.2. Create risk

assessment matrixBased on the results of literature review and data analysis, a risk assessment matrix
is created to assess the likelihood of spread and the magnitude of public health impact. The matrix
consists of 3 partshtreat of the agent (hazard), exposure to agent, and vulnerability. In each part,



related information are sorted into 3 groups: negative factor (means can accelerate spread or magnify
public health impact), positive factor (means can hold spread or redulokcghealth impact), and

important information gapResults 8 published documents are included for analysis, which include
scientific papers and governmental guidelinEsr the hazard, negative factors include: SFTSV is a new
recognized member of phlelb@us genus in bunyavirus family, which included many public health
important virus like Rift valley fever virus, Toscana virus and phleboviruses; human infection may lead to
multiorgan dysfunction in severcases; and a high CFR in hospitalized caseslgasved in the early

stage. Positive factor is no evidence of human to human transmission was feamithe exposure,

negative factors include: the vector is widely spread in mainland China; lots of common animals may act
as reservoir; and some sydopulation like farmer, female and elder seem to be at high risk. Positive

factor is the virus was only isolated from a specific tick speEmsthe vulnerability, negative factors

include: human are generally susceptive; resident lived in rural area ubaatypassive healthcare

seeking behavior; and mass media report may lead to panic in public and overloading in healthcare
system. Positive factors include: most of the local hospitals have the ability of clinical diagnosis; most of
the provincial CDCs hatkee ability of lab confirmation; and public can get education information from
multisource.lmportant information gaps exist, such as transmission mode, communicability, spectrum

of infection, seroprevelance and human immuniBonclusionsThe public helh risk related to

exposure to SFTSV in China is low to moderate: the likelihood of spread is likely, the magnitude of
impact on public health is minor. There is a potential increase in the number of cases reported from
other provinces when the surveillaa is expanded and a greater need for diagnosis and healthcare
service during the peak season. Giving above mentioned key information gaps, the level of confidence of
this risk statement is moderate.

Board56. A Systematic Review of Acute Encephalitis &yome in India

S.S. HossalnK.C. EarhaltL.S. Chauhén

cDC, New Delhindia,?National CDC, India, New Delhi, India.

BackgroundAcute Encephalitis Syndrome (AES) has been reported in India since at least 1952. Fifteen
states have reported AES oudlaks in recent years. Uttar Pradesh, the largest Indian Sstate, has been
most affected with 34 districts reporting AES cases in recent yEaesetiology of a recent upsurge of
cases has not been well defined. Reporting of cases has only recently begugh separate

surveillance systems, impeding calculation of burden of disease. The national health program
responsible for disease control collates information on cases and deaths and posts it on its website.
Similarly the Integrated Disease Control Bobj(IDSP) of the Central Government reports data on cases
and outbreaks of AES. Research on AES is conducted by various local, regional and national institutions
in India and the findings are published in scientific jourrdisthods: We reviewed existiniterature

and available data on AES in India. A key word search for observational studies of clinical and
epidemiological patterns, outbreak, diagnostic and etiologic studies, and mosquito bionomics and
prevention strategies identified 188 articles, miggbublished in peereviewed journals in India.

Results:In the publications reviewed, Japanese Encephalitis virus, Coxsackie B virus, Enterovirus 76 and
75, Chandipura virus, Measles and West Nile Virus were most frequently implicated, in differensregio
of the country.Data compiled from the weekly reports of IDSP include 10,297 cases of AES throughout
India in 2010. For 2011, the national program reported 4,458 cases of AES with 584 deaths as of
September 13th. In addition, weekly outbreak reports diment 22 AES outbreaks during the preceding

29 months.ConclusionsWhile AES causes a heavy toll in India, data on the etiology, burden,
distribution and risk factors are known in piecemeal fashion only. Existingcoases likely may

represent a substaral underestimate. Clear understanding of the etiolegpecific burden of disease

and associated risk factors are is required for prioritizing, defining, implementing and evaluating
appropriate control measures. Given the complexity of AES, develogedie¢ laboratorybased
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Board57. StatisticalEstimation of Association betweerReported Exposure andporadic Salmonella
serotype EnteritidislinessesBased onLogistic andLassoModel

W. Gu R.M. Hoekstra, A.R. Vieira, D.J. Cole;

Centers for Disease Control and Preventiatianta, GA, USA.

BackgroundMost Salmonellaserotype Enteritidis (SE) infections in the US are sporadic (not associated
with recognized outbreaks). Ascertaining exposure sources of sporadic SE infections provides important
information for evaluation of food intervention policies. Casmtrol studies are conducted to

investigate associations between sporadic illness abibad range of exposures. In these situations,
statistical analysis by logistic regression might be hampered by correlated variables in large data sets.
Evaluating new ways to analyze such studies may help to advance causal inference, especially in studies
of foodborne illnesses that have several transmission pathwdgghods: We reanalyzed data on

exposures in persons >12 years old collected by aoastol study of SE conducted by the Foodborne
Diseases Active Surveillance Network (FoodNet) in 20@ZdMpare two modebuilding strategies:
conventional twestep logistic regression and lasso modeling. For logistic regression, bivariate analysis
was used to select a candidate set of variables for subsequent stepwise selection. We compared two
scenario®f model building by varying the thresholdvplue (0.05 vs. 0.1) for variable selection. For

lasso modeling, cross validation was applied to determine thecutf dzS 2F < GKAOK YAYAY,
deviance of model prediction on the validate parts. Populatidritattable fractions (PAF) were

calculated for all modelfesults:Four variables significantly associated with increased risk of SE were
identified by both logistic and lasso models: international travel, consumption of chicken cooked outside
the home, onsumption of uncooked ground beef, and consumption of steak. An additional 14 variables
were significant in either logistic or lasso models, but not both. Estimated PAF of logistic models tended
to be larger than corresponding lasso estimation (e.g. HARioken consumption=38.7% and 12.8%

from logistic and lasso, respectivel@onclusionsOur study suggests that determination of significant

risk factors of iliness from cas®ntrol studies is highly sensitive to the analytic tools and models used.
Conbined use of logistic regression and lasso models might be complementary for identifying and
estimating risks using casentrol study data.

Board58. Assessment of Risk Perception and Behaviours towards Avian Influenza (Al) in |bakava
Rural Commurty in Enugu State, Nigeria, 2010

O.P. Ossdj P. Nguklj C.O. EkwuenieD. Nwagbg M. Otij?, C.P. IgweaduN.E. OssjiC.C. Nwodb

H.O. Anek& C.H. Onah J.I. Ajogw?j T. Dahirt

'Nigerian FELTP, Abuja., Nigettiniversity of Nigeria Teaching $fital., Enugu., NigeridMinistry of

Health., Enugu., Nigeri#gESUT Teaching Hospital., Enugu., Nig@#&kanadu Bello University Hospital.,
Zaria., Nigeria.

Backgroundin 2006, Nigeria was aroused by an outbreak of avian influenza in poultry theteaff26

out of its 36 states. A human case was confirmed in 2007 and subsequently, several suspected but
unconfirmed cases were reported. The government of Nigeria put in place some control measures
including public enlightenment and risk communication ebhivere effective. However, soon after the
outbreaks subsided, these measures were relaxed ( last outbreak was in July 2008). The recent warning
by WHO that the world is still at the brink of avian influenza outbreaks makes it imperative that
countries shald take proactive measures to avert another major pandemic. In rural communities in
Nigeria, culturally determined behaviours such as sharing bed space with birds, eating sick/ dead birds
and raw eggs, using bird droppings as manure which can increasskla# transmission of Al are

known to be common practices. We assessed the current behaviours and risk perception towards Al



among rural inhabitantaViethods: This is crossectional descriptive study in which 400 respondents

were selected through a miistage sampling method. A pretested standardized questionnaire was used
to collect data on awareness, risky behaviours and risk perception. Data was analyzed using Microsoft
excel 3.0Results:About 345 persons(86.3%) responded to the interview. Majarfitthe respondents

were females(60.3%).Awareness regarding Al was high (86.4%). Mass media provided the greatest
source of awareness(78.3%). About 78% still use bird droppings as manure, 38.3% eat dead/ sick birds,
36.2% share bed space with birds and780.eat raw eggs. Only about 22.6% of those who indulge in
these practices feel they are at the risk of @dnclusionsThe low risk perception and continued

indulgence in risky behaviours necessitates the need for sustained public health messages on
risk/behavioural change communication in our rural communities.

Board59. Microbial Risk Assessment by Extrapolating Dassponse Curvestessons from Anthrax

T.H. Whalen

Frontline Healthcare Workers Safety Foundation, Atlanta, GA, USA.

Much microbial rislassessment extrapolates mathematical d@esponse curves fit to high dose animal
studies to estimate risk to humans from very low doses; for example 2% calculated infection rate from
exposure to nine anthrax sporedistorical accounts of actual humanpasures do not support

predicting disease from such low doses. The 5 cases of inhalation anthrax in the 1957 Manchester
outbreak occurred during processing of an unusually dirty and dusty batch of goat hair. Air monitoring
after the outbreak had ended fouhhundreds of spores in the air at a time when the raw materials were
more normal and no new cases occurrBdachman (1966) exposed macaques to antfmamxtaminated

air from a working mill for 47 days. Calculations based on these data strongly suggeststh@00
sporecontaining particles were inhaled by humans working in the mill on 17 (36%) of the 47 days. This
implies approximately 120 higiiose days per worker per year for hundreds of workers over the 60
years prior to widespread vaccination of mithrkers, yet fewer than ten cases of inhalational anthrax
were recorded. Millworker family members likely received more than nine secondhand spores per day;
08 aSaStazyQa OFftOdA iA2ya w> LISNI RFe akKz2dzZ R KI @S
reported among mill workers families in the US despite millions of petlsgys of exposurelhe primary

path of infection for inhalation anthrax can vary with the dose, including opportunistic infection at low
doses via existing lung lesions or other pspadsing, phagocytic cathiediated infection at higher doses,
and rapid fulminant septicemia at extremely high doses. In any disease with different infection paths at
different doses, the low dose risk to humans may be much higher or lower than implagropit or

other mathematical curve fit to high doses. New tools are needed to integrate laboratory and field data
in a multimodel approach especially for emerging disease.
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Board 60.Arboviral Infections in Hospitalized Acute Febrile lliness Patients in Ghana, 2009

M.E. MoralesBetoulle', K. Kronmanf) W.K. Ampofg M.A. EIBadry N. Puplamptj M. Clemens J.
Vallé', A. Jones K. Korarf) E. Nyarkty G. Amofafy E. Duegér

'NAMRU3, Cairo, EgypfNAMRU3, Ghana detachment, Accra, Ghattdgguchi Memorial Institute for
Medical Research, Accra, Ghat@DC, NAMRB, Cairo, Egypt37 Military Hospital, Accra, Ghana,
®Ghana Health Service, Accra, Ghana.



Background¥Vectorborne infections such as malaria, dengue (DENV), chikungunya (CHIKV}, and Q
fever, account for a large proportion of the infectious disease burden worldwide. In Ghana, acute febrile
illness (AFI) is a significant concern with an estimat8dllion suspected nmaria cases betweefh991-
2001. Nevertheless, the etiologies of noralarial AFI are relatively unknown. The repecific clinical
presentation of most febrile ilinesses makes diagnosis difficult, thus increasing the need for laboratory
based confirmation. Thaim of this study was to identify arboviral infections associated with AFI in
GhanaMethods: AFI surveillance began in 2009 at 3 major referral hospitals (Accra, Tema and Tamale)
and a military hospital in Ghana. The study used a case definition sionitee WHO dengue fever case
definition: hospitalized patient presenting with history/current fever >38°C and no known source
(including respiratory) of infection. Subjects were enrolled following protocols previously approved by
the institutional review bards. Blood samples were acquired at time of enroliment (acute);
convalescent samples were taken when possible.-Real RTPCR assays specific for each of the four
DENYV or CHIKV were used to detect viral RNA. ELISA was used to test for antibodied Ig@) a

reactive to different arboviruses including DENV, West Nile virus (WNV), yellow fever virus (YFV) and
CHIKV. Virus isolation was attempted when applicdbddssults:A total of 161 samples from patients
hospitalized for AFI were tested. The mean afjeases was 29.1 years; 42.9% were from the military
hospital; 29.8% from Accra and Tema respectively (southern coast) and 24.2% from Tamale (northern
region). IgG reactive antibodies to DENV, WNV and YFV were detected in 59%, 54% and 5% of the
samples espectively. IgG to CHIKV were detected in 35% of the samples. IgM to DENV or WNV were
detected in 6% and 2% of the samples respectively. Four samples were positive feB BEMVand one
sample resulted in the isolation of CHIKMnNclusionsOur resultsshow high levels of previous

exposure to flaviviruses in Ghana. Confirmation of DBN\ections in four patients correlates with

recent findings of DENY circulating in other countries of West Africa. In addition, CHIKV was isolated
corroborating the pasibility of cecirculation of DENV and CHIKV in Ghana.

Board61.Isolation of Human Adenovirus C Containing an HA@Hke Fiber Gene and HAd® like

HVR7 Region from Patients with Influenzike lliness in Egypt

P. Demian, L. Dickson A. Naguify A.EFGohary, R. Siarh A. Kajofy C. Cornelids

!Naval Medical Research Unit No. 3, Cairo, Edyptielace Respiratory Research Institute, Albuquerque,
NM, USA, Albuquerque, NM, USKijnistry of Health, Egypt, Cairo, Egyl#tmerican University in Cairo
Cairo, Egypt.

BackgroundHuman Adenoviruses (HAdV) can cause a wide range of infections in humans including
respiratory tract infections which are mainly caused by HB&ANd HAJ\C. HAdV is also known for its
ability to undergo intraspecies genomic esgbination resulting in novel variants andshaping
phylogenetic relationships. The aim of this study was to examine 59 HAsMates from Egyptian
patients seeking care for influenza like illness (ILI) between 2003 and 2010 for the presence gfiinterty
recombinantsMethods: To this end we sequenced two regions of the genome for each isolate: the
1.8kb fiber gene and the 600bp portion of the hexon gene comprising thefHHRpervariable Regien

7). Sequences were analyzed and edited using BioEditVd&aGA4.0 was used to create Maximum
likelihood phylogenetic trees for each of the regioResults:Using these methods, as well as BLAST, we
identified 10 isolates containing a Human Adenovirus 6 (H&d¥e fiber gene and a Human

Adenovirus 2 (HAdY)-like HVR7. These 10 isolates had 994.80% identity to one another in the fiber
gene which exhibited high similarity to that reported in the Russian HadWains isolated in the years
from 2001 to 2005. The HVRregion of the 10 isolates had slighthore variation, 91.499.5% identity,

as expectedConclusionsRecombination events are common due to the high frequency of Adenoviral
co-infections in humans. Additional sequencing of the remainder of the genome, or informational
segments of the genomes required to understand the contribution of each of the parental viruses
(HAdV6 and HAdM2) to the recombinant strain.



Board62. Invasive GAS cases in the New York State Emerging Infections Prpgo@®2009:emm

Types adndicators forVirulence

G.L. &ith', D.S. AbrahafnJ.B. Kafr N.L. SpirfaK.E. BurzlaffD.J. KohlerschmititS.M. ZansKy
INYSDOH, Geneva, NY, USXSDOH, Albany, NY, UBK,SDOH, Rochester, NY, USXS Wadsworth
Center Laboratory, Albany, NY, USA.

BackgroundStreptococcupyogenegGAS) is a pathogen responsible for human illness ranging from
minor to serious, lifehreatening infections. In NYS, invasive GAS (iGAS) is a reportable disease with
several hundred cases investigated annually. We examined iGAS cases amtbgironding isolate
emmtypes to identify associations between specific strains and hospitalization (H), extended
hospitalization (EH), Streptococcal Toxic Shock Syndrome (STSS), Necrotizing Fasciitis (NF) and death.
Methods: The NYS Emerging Infectiofd® I NI Y 69Lt 0 LI NOHAOALI G6S& Ay [/ 5/ ¢
surveillance (ABCs) program and conducts surveillance in 15 counties for labaatfiryned cases of
iIGAS, defined as isolation from a sterile site or from a wound specimen obtained from a patieN-

or STSS. All cases are investigated with a standard form. All available isolates are submitted to NYS
Wadsworth Center Laboratory for confirmation and subsequently sent to CleGhfatyping. EH was
defined as greater than 7 days. Death is assediatith iliness if a hospitalized case died prior to
discharge. Differences in distributionseshmtypes by gender, age and race were analyzed. Logistic
regression was used to examine the risk of death, H, EH, NF, and Shg8tppes. SAS v9.2 was used
for analysisResults:NYS EIP investigated 712 iGAS cases from 2000. Over 4@mmtypes were
identified, and the most commoemmtypes were 1 (23.6%), 28 (11.9%), 12 (10.2%), 89 (8.7%) and 3
(7.6%), accounting for over 62% of all isolates. There nweggnificant differences by age, gender or
race among themmtypes. Age was a significant predictor for both H and EHetmm type, race and
gender were not. Individuals wittmmtype 1 had significantly greater odds of NF and STSS than those
with allother emmtypes.ConclusionsWe noted numerous iGASnmtypes, but the majority were not
associated with increased virulence. Howewnmtype 1, the most common type in NYS EIP, was
associated with more severe presentations such as STSS and Nmadimiliar to national data. As
reported by others, a vaccine targeting the most commeommtypes would be beneficial in preventing
morbidity and mortality. It is advantageous to continue to monitor iGAS epidemiologic characteristics,
includingemmtypes  recognize significant trends and changes.

Board 63.Increasing the Capacity of a PulseNet Network by the Development of a ®ated Training
Program

M. Majcher, K. Karlowsky, D. Sheedy, S. Silcox, B. Szklarczuk, M. Cameron, C. Nadon;

Public Health Agary of Canada, Winnipeg, MB, Canada.

BackgroundPulseNet (PN) is an electronic network for rapidly sharing molecular subtyping data

between geographically dispersed members and facilitates early detection and epidemiologic
investigation of foodborne diseasoutbreaks. The PulseNet Canada (PNC) network consists of provincial
and federal laboratories which generate and share pufseld gel electrophoresis (PFGE) data. The
O2yliAydzSR adz00Sadaa FyR NBftS@FyOS 27F teoltideak N2t S Ay
burdens requires consistent and accessible training materials for PulseNet participants. We have
developed a comprehensive wdiased training (WBT) program to better utilize training resources and
enhance PNC network capacity and operatidvsthods: Online training methods were reviewed and

used to guide course design. Curriculum was designed with a modular structure with learning objectives
for the skills and expertise required to fulfill PN participation. Standardized, internationally reedgniz

PN methods were the basis for core content development. A web format was built using an approach to
best ensure increased accessibility (multiple languages), usability (module based) and operability

(laptop, tablet) using a futurproof webbased standal, the Web Experience ToolkResultsModules

were arranged into 4 learning streams tailored to specific roles: PFGE, Analysis, PFGE and Analysis, and



Public Health Applications. An interactive website was constructed with intuitive module navigation
through text and video tutorials that included images, animations;gétled exercises, and tests.
Downloadable and printable content was designed for complete protocols, quick reference sheets, and
troubleshooting guides. Materials were also included $sist in PFGE laboratory stagt. The entire

course was produced in both English and Fre@adnclusionsAn intuitive, streamlined WBT program
offering accessible, decentralized training to all participants within a national PulseNet community can
potentially increase participation and ultimately strengthen foodborne outbreak detection and
response. The development process that generated this WBT program may serve as a model for
designing and implementing future WBT tools for other laboratmaged survdiance and analysis.
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Board 64 Human Leptospirosis in Sdo Paulo, Braaild Its Association with Global Climate Change

E.C. RomeroR.M. Blanco;

Adolfo Lutz Institute, Sao Play Brazil.

Background Leptospirosis, a zoonotic disease with great public health importance, is a neglected
tropical disease and has now been identified as an emerging infectious disease. Because of global
warming, flood is increasing causing outbreakeptospirosis. A retrospective study was undertaken to
describe seasonal patterns of human leptospirosis cases in Sdo Paulo, Brazil between January 1998 and
July 2011, to analyse if there was an association between the occurrence of cases and gloteal clima
change Methods: A total of 21,271 sera from patients with suspected leptospirosis were analyzed by
the microagglutination test. A confirmed case was defined by positive blood culture or serum samples
with titer of 1:800 or seroconversion between twonsples. Serogroup was determined by the highest
titer and crossagglutination was considered when the highest titer were the same with two or more
serogroups. Also, 83eptospiraspp. isolates were identified by MLST, PFGE and serotyping. Data from
all patents including age and gender was also collediekults A total of 2,047 cases were recorded.
Although there are a great number of cases no significant variation in the number of cases was
observed. The seasonal summer distribution was evident in atbywith a peak in March and April;
however, 1998000 was characterized by a high number of cases. Heavy rainfall was followed by an
increase in cases of leptospirosis. Although leptospirosis occurred in persons of all agesageddle
adults from 31 ta10 years were most frequently infected (24.2%), mostly males (83.7%). By serology,
Icterohaemorrhagiae was the predominant serogroup (56.3%), followed by Autumnalis (8.0%) and
Cynopteri (2.4%). Crosgjglutination occurred in 332 cases. A significant figdif this study was that

both culture and serology showed Icterohaemorrhagiae as the predominant serogroup in all years.
Results of culture also showed an increase of the Canicola serogroup @@tdusionsOur data

suggest that the observed casedeftospirosis may be linked to climate and its impact on floods and
the rodent population. An understanding of the relationship between leptospirosis incidence and heavy
rains is indispensable for implementing appropriate preventive measures.

Board65. Backyard Poultry Rearing Practices in Bangladesh: Implications for Risk of Avian Influenza
I.S. Shantj M.A. Hasndt A. Mikolort?, M. Salah Uddin KharN. Haidel, A.A. Bhuyah M.A. Hossait)
E.S. Gurldy E.A. Baumgartn&rS.P. Luby;

'|ICDDR,B (latnational Centre for Diarrheal Disease Research, Bangladesh), Dhaka, Bangladesh,



Centers for Disease Control and Prevention, Atlanta, GA, USA, Atlanta, G?Deknﬁﬁtment of

livestock service, Ministry of Fisheries and Livestock, Bangladesh, DhagiadBah.

BackgroundSince 2007, highly pathogenic avian influenza A/H5N1 has been confirmed in poultry in 51

of 64 districts of Bangladesh and 58 outbreaks occurred in backyard poultry. Fifty percent of poultry in
Bangladesh is raised in backyards wherepde have close contact with poultry. We assessed poultry

NI A&ASNBRQ 1y26ftSR3AS 1 o62dzi F@AlLY AyFEtdzsSyTl |l FyR 02 YLJ
recommended by the Government of Bangladddlethods: During May 2009 to July 2011, we eted]

a nationally representative sample of 1753 backyard poultry raisers with flocks of one to 55 poultry from

85 rural village clusters selected by probability proportional to population size. Researchers visited

households and collected information abaquaultry raising practices from owners using a structured
questionnaireResultsFifty-i KNS LISNODSy il 2F Ll2dz GNB NI}YAASNB KIFR
Ftdzd ¢KS YIFI22NARG& 2F LIRdzZ §NBE NI A &S NEomésdAgainst NI LJ2 N.
recommendations, 84% of poultry raisers typically handled sick or dead birds, 52% slaughtered sick
OANRAY YR ppr 1SLI arAod0]l] 0ANRa AYyaARS (G(KS K2daSo
or played with poultry, and in 16% bbuseholds, slaughtered poultry. Fotttyree percent of poultry

raisers reported never washing their hands with soap after handling poultry, while 0.5% covered their

nose and mouth with a cloth when handling poultry. Most (87%) reported fully cookingppuitducts

before consumption. In spite of recommendations, 46% used poultry manure as fertilizer. Only 1%

reported poultry illness and deaths to local authorities. When poultry raisers experiencetike flu

illness, 15% reported consulting a medicaltdo@and reporting was two times higher in the raisers who

heeded avian influenz&onclusionsFour years after the introduction of H5N1 in Bangladesh, the
YFE22NRGE 2F Ll2dzZ GNBE NIXA&ASNB KIFI@S y2i KSFENR 2F | @A
recommerdations are infrequently being followed by backyard poultry producers. Prevention messages

should be reevaluated to assess optimal communication channels used for dissemination, the

acceptability, feasibility and effectiveness of the proposed behaviorsdoce risk in the target

communities.

Board 66.Exposure to a Rabid Zebra among Tourists and Staff at a Safari Lodge in Kenya, August 2011
M. Obonyd, W. Arveld, S. KadivarteM. Orundd, E. Lank&l P. Munyu4 D. Mutongd, N. Marand, J.
GithinjP, C.Rupprecht, J. Omold J. Montgomen3;

Kenya Field Epidemiology and Laboratory Training Program, Ministry of Public Health and Sanitation,
Nairobi, Keny&Centers for Disease Control and Preventidairobi, KenygZMinistry of Public Health

and Sanit&ion, Nairobi, KenydCenters for Disease Control and Prevention, Atlanta, GA,’G8#tral
Veterinary Investigation Laboratory, Ministry of Livestock, Nairobi, Kenya.

BackgroundRabies is a fatal viral infection, resulting in >55,000 deaths globalyyesar. In August

2011, a young orphaned zebra at a Kenyan safari lodge acquired rabies and potentially exposed >150
tourists and staff. An investigation was initiated to determine exposures among the staff, and to
describe animal bite surveillance andeparedness in the affected distridflethods: We conducted

dzy a 4 NYzOG dzNBR Ay UGSNBASga Fy2y3a GKS f2R3AS adlTF 2y
exposure was clinically assessed by a physician. We reviewed animal bite report forms from the
outpatient department at the district hospital. Level of district preparedness was assessed using the
WHO Expert Consultation on Rabies Prevention and Control cheRssilts:The zebra was reported

bitten by a dog on July 31, 2011. The zebra becdra August 23, and died three days later. There

were 22 employees working at the lodge during that time. Six (27%) were determined to have high risk
(bitten or contact with saliva by bottle feeding or veterinary care) and required four doses of rabies
vaaine and one of immune globulin, and 16 (73%) had low risk due to casual contact and received only
four doses of rabies vaccine, by WHO recommendations. From January 2010 to September 2011, 118
cases of animal bites were reported in the district; 67 (5@&6urred among males, 65 (55%) in children



<15 years old, and 61 (52%) were inflicted in a lower extremity. Dogs accounted for 98% of reported
bites; 96 (81%) were domestic and 23 (19%) were stray. Sixteen (14%) patients received a full course of
post expaure prophylaxis (PEP). In terms of district preparedness, communications regarding confirmed
rabies in wildlife animal species was limited, and surveillance reporting was linked to PEP provision.
ConclusionsDog bites are a main source of rabies exposuithe district, but exposure can also arise

from interactions between wildlife and domestic animals, highlighting the importance of a one health
approach with strong communication between wildlife, veterinary, and human health sectors in Kenya.
Efforts b increase completion of PEP, and integration of animal bite and rabies surveillance should be
implemented in the district to improve rabies prevention and control.

Board67. EpidemiologicaMonitoring of Avian Virus Qrculation in Nature, anEstimation of Biological
Danger of thePestholes in the Kyrgyz Republic.

K.T. Kasymbekov&, Z. NurmatoV, A.OstashenkoD.Raimbeko¥, M. Moldokmatova, G.Saparovy

'DSES MoH Kyrgyz Republic, Bishkek, KyrgyZstAlational Academy of Science, Bishkek, Kyrgyz
Republic;, Bishkek, Kyrgyzstan.

BackgroundThe role of wild migrant birds (predominantly tied to water and watearsh lands) in the
circulation of influenza virus on the territory of Kyrgyz Republic is determasetyer of infection of

poultry by aviarflu virus from wild birds is evaluateMethods: During 2 years of the project ISTC-KR
1429 (June 2009May 2011) implementation, the surveys of reservoirs of avian flu on the territory of
Kyrgyz Republic have been conducted. Expeditionary trips haredyganized for this purpose. Swaps
from trachea and cloacas from 2424 birds belonging to 74 species have been collected from alive birds.
Laboratory diagnostics of avian flu have been executed by molecular genetic and virological methods.
Isolation of ifluenza virus was conducted on MDCK cell cultures lines. We used commercial test systems
forRNASEG NI Ol A2y o6davL! YL +A Nltihe PER testsYorstect aliah influenzal & 6 St
virus. Subtyping of received positive samples by PCR mettehinTime PCR with primers to influenza
virus H1, H2, H5 detecteResults:To localize natural centers of the virus the survey of wild birds

nesting places in summer period is carried out. The main emphasis were made on study of species of
nesting colorally birds, as in conditions of colonial nesting a probability of the virus circulation among
the population is the most probable. For these purposes nestlings and adult birds haviotdea In
summer colonies of waterfowls in Issifkl lake t were exaimed. At this time, chicks form colonies of
Blackheaded gulls, Common Terns, YeHegged gulls, Cormorants and Herons have been caught. In
IssykKul lake, places of mass nesting of Blagided gulls, Yellovegged Gulls, Common Tern, Grey
Heron have ben identified.RNA influenza virus A has been detected in 38 samples (1,6% out of
researched samples). Influenza virus A (H5) detected in onetbasest 37 samples are not typed.
Analyses of the frequency of avian influenza virus detection from speéetesmined that more often

avian influenza virus was detected among Mallaté positive findings (42.1%) and bldwaded gui4
positive findings (10.5%)lore often influenza A viruses was detected in summer, when it was detected
17 out of 38 positivéindings what made 44.7% from positive findings. In autumn the frequency of
positive findings was 11 and made 28.9%. In spring the frequency of positive findings was 8 and made
21.1%. The minimal frequency of virus detection was in winter period 5.3%tfimumber of positive
findings.6 isolates influenza A (from materials from Night Heron, 2 Mallards and Common Teal) with
cytopathogenic effect on a cell culture have been detectohclusionsl)During researches of 2424

birds belonging to 74 specias 38 samples RNA influenza virus A has been detected (1,6% out of
researched samples). 2) More often avian influenza virus was detected among Magapdsitive

findings (42.1%) and blatlieaded gul4 positive findings (10.5%@) More often influenza viruses was
detected in summer



Board68. Persistence oMethicillin-ResistantStaphylococcus aureU®RSA) in Connecticliig Farms

L.U. Odofin, B. Hansoh T.C. Smith R. Heimér,

Yyale University School of Public Health, New Haven, CT2WiSArsity of lowa College of Public

Health, lowa City, IA, USA.

BackgroundThere have been many reports on MRSA in livestock, albeit few in the United States (US).
Even fewer have investigated persistence of MRSA in the farm settings, thus the premisestfdi.

This study compares both MR$asitive and negative farms as identified by a 2009 baseline study
conducted a year ago looking @&t aureugrevalenceon Connecticut farmdviethods: From Dec 2010

July 2011 nasal samples were collected from 51 gmgsa human on 5 MRSMsitive pig farms. These

were farms that either had MRS#ositive swine or humans at baseline. At the same time, 83 pigs and 2
humans were sampled from 13 MR8é&gative farms. Selection of negative farms was mainly based on
proximity to positive farms. Environmental swabs from animal housing (pen rails, feeders, water trough,
nursery nipples) were also collected at all 12 farms. Samples were then analyzed using established
microbiology methodsSpatyping was used to typ8. aureustrains while PantofValentine Leukocidin
(PVL) gene detection was done by PCR. A farm assessment form and questionnaire were used to elicit
information about husbandry practices and human exposure riB&sults Preliminary results reveal

that two out ofthe five (40%) MRSA positive farms still had MRSA colonized swine (5 pigs); one of the
remaining three had a farmer colonized with MSSA. Over a third (38%) of the negative farms had MRSA
colonized swine (16/? pigs). According to preliminary typing, onleesie farms was colonized with RVL
positive t008 strains (USA 300). Three of the 8 (38%) MbaSifive farms reported routine use of

tylosin, which belongs to same antimicrobial class as erythromycin. Remarkably, 94% (15/16) of these
farms’ isolates wereesistant to erythromycin with over 80% being crossistant to clindamycin.

However, only three MRSA isolates (3/21; 14%) were resistant to tetracycline in contrast to 100% (8/8)
found at baselineConclusionsUSA300 continues to circulate on US farraggssting that pigs are
competent reservoir for this strain. This finding has possible health implications for farmers and even
neighboring communities.

Board 69 .Cryptosporidium parvunzZoonotic &notype Diagnosed inDairy Calves from Rio de Janeiro

Sate Farms, Brazil

T.C. Bomfim, IVM.C. do Couto, IV, A.P. Sudré, IV, M.d. Lima, IV;

Universidade Federal Rural do Rio de Janeiro, Rio de Janeiro, Brazil.

BackgroundThe dairy farming is one of the most important activities in Brazil. The southeastern regio
is responsible for great part of the dairy products available in the consumer markets. The presence of
symptoms of bovine cryptosporidiosis will depend on the age of the infected animal and the species of
Cryptosporidiuninvolved. Pres S y SR OF f @Sa 66X H Y2y dGKa 2F 13S0 YI &
morbidity and even mortality. On the other hand, usually no clinical symptoms are observed-in post
6SEFYSR OFf@Sa o0x H Y2y (K& 27T | 3JibglcavesC2odeNin@ LISOA Sa& |
andersoniC. boviand C. ryanaeamong those(C. parvunis the most important because of its great
zoonotic potentialMethods: The aim of the present study was to diagnose the presence of
Cryptosporidiunsp. in calves up to ongear of age from dairy farms located in the State of Rio de
Janeiro, Brazil using optical microscopy and molecular techniques. During one year, 143 fecal samples
were collected from calves up to 12 months of age raised in three dairy farms in the SRiteds

Janeiro. The samples were processed using the centrifugal flotation in saturated sugar solution
technique and observed under optical microscope with phase contrast. Microscopy positive samples
were submitted to molecular techniques (NestB€R andequencing)Results:After microscopic
examination of all collected samples, 19.6% of the animals were positive for at least one species of
CryptosporidiumTwentyfive samples were considered positive @nyptosporidiunsp. and were

confirmed by NestedPCR. All material obtained by the Nest@R was purified and sent for



sequencingConclusionsThe results obtained by sequencing confirmed the presen€a parvumn
pre-weaned calves, demonstrating the relationship between the age of infected caldebea
species/genotype oEryptosporidiumhighlighting the importance of infection in young animals which
are usually infected by zoonotic species.

Board70. The Importance of Enzootic Stability in Explaining the Spatimporal Pattern of

Hemorrhagic sease in Whitetailed Deer

K. Magort, D.E. StallknechtB.A. Whité, A.W. Park

'odum School of Ecology, University of Georgia, Athens, GAZSitheastern Cooperative Wildlife
Disease Study, University of Georgia, Athens, GA, USA.

BackgroundHemarhagic disease (HD) is the most important infectious disease affecting-taiiéd

deer (WTD) in North America, causing a range of clinical symptoms from morbidity to outbreaks with
massive mortality. HD is caused by several serotypes of related osasjrsuch as the Epizootic
Hemorrhagic Disease Virus (EHDV) and-®lngue Virus (BTV), both transmitted by Culicoides biting
midges.A particular characteristic of HD is enzootic stability, defined as the absence of clinical disease
despite high levelsfdnfection in the host population. Enzootic stability in HD occurs in the Southern US
(particularly in TX, OK and KS), where HD is not reported despite virus isolation and close to 100%
seroprevalence detected for EHDV and BTV in WIELhods: Capitalizig on a 36year surveillance

dataset by the Southeastern Cooperative Wildlife Disease Study group (SCWDS), we characterize the
complex spatigemporal pattern of HD. We elucidate the mechanisms responsible for enzootic stability
for HD in WTD using a cont¢eal model. We use statistical models to explain the sptdiaporal

pattern of HD across the United Stat&esults:Our conceptual model reproduces the pattern of

enzootic stability for HD in WTD through the mechanisms of maternal protection of favargibgdies
secreted in the milk of does, and partial cragsnunity between serotypes of EHDV and BTV. Statistical
models incorporating enzootic stability in the Southern US can explain the annual epizootics of HD
viruses and their persistence at the camntal scale. The statistical framework incorporating enzootic
stability provides reliable probability estimates for the presence of infection, morbidity and mortality,
and reporting in a particular county for WTD, which correlate with local risk of iofett livestock.
ConclusionsEnzootic stability for HD, operating through maternal protection and partial €ross
immunity, is a critical phenomenon to incorporate in order to understand the syfatiporal dynamics

of HD and to predict the presence of HDNVTD as well as the risk of infection to livestock.

Board71. Mathematical Modeling of H3N8 Canine Influenza Virus Transmission in Shelter Facilities
T.C. AndersonP.C. Crawford, E.P. Gibbs, J.J. Pohedra, C.C. Lord;

University of Florida, Gainesvill,., USA.

BackgroundCanine influenza virus subtype H3N8 (H3N8 CIV) is a highly contagious respiratory
infection. Dogs housed in communal settings are at greatest risk of infection. The objective of this study
was to develop a mathematical model of H3N8 @ansmission in shelters in order to assess the
importance of multiple factors in the likelihood of an epidemic following virus introduchkitathods: A
deterministic mathematical model was developed for fixed capacity, high turnover shelters. Model
classes included susceptible, latent, infectious clinical, infectious subclinical, and recovered dogs, and
fomites. Differential equations, representing the change over time for each class during a simulation,
were programmed in MATLAB. Model parameters aoted for virus transmission factors, and
immigration and emigration due to typical dog movements. Parameter ranges, most probable values,
and distributions were established using published literature, experimental data, and expert opinion.
Sensitivity angises were performed to refine these ranges. Latin hypercube sampling was used to
generate 500 parameter sets for simulations. Model outputs included: epidemic occurrence,
establishment of endemic infection, epidemic duration, numbers of infected dogghanelative



contribution of direct and indirect transmission to epidemic dynamics. Stepwise linear regression was
conducted to assess the effect of model parameters on select outPaisultsH3N8 CIV epidemics
occurred in 498/500 (99.6%) simulationsdEmic infection was established in 100%. The average
epidemic lasted 38 days, and large numbers of dogs were affected. Model parameters associated with
indirect virus transmission and shelter size most significantly influenced these outcomes. Of 498
epidemnics, 21% were primarily due to direct virus transmission, 63% were primarily due to indirect virus
transmission, and 16% were due to bo@onclusionsGiven the model structure and parameter ranges
used, and in the face of no interventions, a canine arfza epidemic almost always occurred when an
infected dog was introduced into a shelter. Prevention and control strategies that reduce transmission
between dogs and fomites and manage the number of incoming susceptible dogs will likely reduce the
impact ofH3N8 CIV epidemics in shelters.
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Board 72.Underestimated Burden of Hepatitis EContribution of Small Clusters Identified in

Bangladesh

H.M. Sazzal] E.S. GurléyJ. HossainA.B. Labrige’, S.K. Safi4, S.K. ChowdhutysS. Islarh Y.

Khudyakov, C-G. Ted, M. Rahmafy S.P. Luby:

Y|CDDR,B, Dhaka, Bangladédbhns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA,
®popular Diagnostic Centre LtBhaka, BangladesfDepartment of Microbiology, Dhaka Shishu

Hospital,, Dhaka, BangladesBenters for Disease Control and Prevention (CDC), Atlanta, GA, USA,
®Institute of Epidemiology Disease Control and Research (IEDCR), Dhaka, Bangladesh.
BackgroundHepatitis E is usuallgported in the literature as large outbreaks with thousands of cases
associated with contaminated drinking water systems. Small clusters of hepatitis E may occur in
endemic areas, but may be less frequently reported to public health authorities. Thaiebjetthis

analysis was to report on the frequency of small clusters of hepatitis E identified through event based
outbreak surveillance and a research project in Bangladdsthods: We defined a small cluster as at

least 2 cases who were <100 aRtEVIgM positive with clinical jaundice and developed illness within 2
months of each other and were residing in the same home, neighborhoods or workplaces. We identified
these clusters through ongoing outbreak surveillance by IEDCR and ICDDR,B and francla sasty

in an urban private laboratory in Dhaka. We used an ELISA produced by Diagnostic Systems to identify
the casesResults:During November 2008 thru July 2011, we identified 30 small clusters of hepatitis E in
Bangladesh. The mean number of clusteas 1range: 1- 4) per month. The median number of cases

in each cluster was 3 (range: 24). The only cluster reported through outbreak surveillance consisted

of 74 cases and occurred in a rural area. The remaining 29 clusters were identificthdrdragnostic
laboratory in urban Dhaka. Seventeen (60%) of urban clusters occurred within families or
neighborhoods. Two clusters originated in residential hostels for medical professionals, including the
rural one. The remaining eleven were associatdtth the workplace, including 3 physicians from a
pediatric hospital and 10 eworkers at a bankConclusionsThe multiple small clusters of hepatitis E in
Bangladesh that we identified through limited surveillance and diagnostics reflect the underestimate
burden of hepatitis E in Bangladesh. Many similar small clusters almost certainly occur but remain
unrecognized. Burden estimates that only consider the large reported outbreaks may underestimate
true burden by missing a substantial number of such c&3alssequent investigations should focus on



describing transmission routes associated with small clusters. Improved surveillance for and early
intervention with small clusters could prevent future large hepatitis E outbreaks that may start as a
small clustes.

Board73. Risk Factors for Sporadic Hepatitis E in Dhaka, Bangladesh

H.M. Sazzal E.S. GurléyA.B. Labrigue S.K. Sat4, Y. KhudyakdyC-G. Ted, S.P. Luby:

'|CDDR,B, Dhaka, BangladéBtepartment of International Health and DepartmentEgidemiology,

Johns Hopkins Bloomberg School of Public Health,, Baltimore, MD?FLdJ@AI,ar Diagnostic Centre Ltd.,,

Dhaka, BangladesfDepartment of Microbiology, Dhaka Shishu Hospital, Dhaka, Bangla@estiers

for Disease Control and Preventjoitlanta, GA, USA.

Backgroundfecal contamination of drinking water is associated with large hepatitis E virus (HEV)

outbreaks in endemic areas. Sporadic HEV infections initdgime countries have been associated

with exposure to blood and animal conta@Ye hypothesized that sporadic HEV in Dhaka, Bangladesh,

O2dzf R 0SS RdzS (2 O2ydlFYAYFrGSR RNAY{AYy3 4FGSNE 02y
animals, meat consumption, or having oral déethods: We defined sporadic cases as anti HEV-IgM

positive persons with jaundice identified between November 2008 and October 2009 with no known
occurrence of jaundice in their home, neighborhood or workplace within the preceding 2 months. We

selected eligible cases from a diagnostic centre in Dhakathemdselected agenatched controls from

both sick and healthy anicteric clients presenting at the same facility with a normal blood count. We

conducted faceo-face interviews with cases and controls; cases and sick controls were asked about

their exposurs in the 2 months prior to illness onset. Healthy controls were asked about exposures in

GKS v Y2ydKa LINA2NI 2 GKSANI GAaAad G2 GKS RAIF3Iyzald
blood; contact with sharp instruments, including therapeumiections prior to the visit to the
RAFIAy2aiGdA0 OSYdiSNE YR I 0FNDSNRa NIT2NIr O2vyil Of
drinking water likely to be unclean. We built a multivariate conditional logistic regression model with the
pooledexposures that represent common transmission pathways and were assoqet@@) with HEV

in univariate analysifResults:Of the109 cases and 109 controls, more cases than controls were male

(65% vs. 43%, p=0.001). In univariate analysis risks identifieel being male; contact with another
LISNE2Y Q& o0f22R 2NJ aKINAY3 aKINL) AyalaNdHzySyidaT FyAy
home. In multivariate analysis independent risks were: being male (adjusted mOR 2.2, 95%339; 1.2
p=0.01)andcon Il Ol GAGK I y2iKSNI LISNAE2YyQa o0f22R 2NJ &KI NRAY:
Cl: 1.1- 4.1;p=0.03) DiscussionHEV can be bloelorne. Efforts to prevent blood borne infections,

such as promotion of safe injections and using disposable blade&ka® o NP SNRa YI & NI RdzC
sporadic HEV infection in Dhaka.

Board74. Characterization of Foreighorn Chronic Hepatitis B cases in 7 Populatioased

Surveillance Sites, United States, 202010

S. Lid, K. BornschlegelS. Shalloty K. Igbdl, E. Rizzh K. Gerard) G. Van NedsM. Kleven

'CDCORISE, Atlant&A, USANew York City Department of Health and Mental Hygiene, New York, NY,
USAZ2Communicable Disease Control and Prevention San Francisco Department of Public Health, San
Franciso, CA, USACDC, Atlanta, GA, USNew York State Department of Health, Albany, NY, USA,
®Connecticut Department of Public Health, Hartford, CT, (Ss&gon Public Health Division, Portland,
OR, USA.

BackgroundAlthough national surveys indicate thiiie prevalence of chronic hepatitis B among
foreignborn persons in the United States has decreased since 1999, persons born outside the US
nonetheless have a 5.6 times higher infection prevalence thahddospersons. Understanding

infection among foreig#born persons is critical for future prevention activiti®gdethods: CDC funded
chronic hepatitis B surveillance activities in health departments in Colorado, San Francisco, Minnesota,



34 counties in New York State, New York City, Oregon, and Conne$taftiat these sites collected
demographic data on all cases that met the CDC case definition and investigated all or a sample of cases
to collect supplemental epidemiologic information. Using 2@010 data from those sites, we classified

the reported bith countries by WHO region, selected cases with known country of birth, and tested
differences between foreigrand USborn cases. We restricted trend analyses to 2Q030 due to

more complete data reporting for those yeaResults:A total of 79,221 clumic hepatitis B cases were
reported from the 7 sites during 20€4010. Of these, 23,181 (29.2%) reported place of birth; 20,776
(26.2%) outside the US and 2,405 (3.0%) US born. Of the fdreigrcases, 8,161 (39.3%) specified a
country of birth. Foreig#born cases were more likely thani8rn to be female (44.1% vs 36.6%,
p<0.0001) and to be aged 2® years (65.7% vs 56.0%, p<0.0001). The largest percentage offoreign
born cases (n=3,471; 40.8%) were from the Western Pacific region, predominantha@thiaetnam;
followed by Southeast Asia region (n=1,799; 21.1%), predominantly Burma; and Eastern Mediterranean
countries (n=1,055; 12.4%), predominantly Somalia. During-20@8, hepatitis B cases among foreign
born persons increased 109% from 2,0241832 and were much more likely to be reported than those
among USorn personsConclusionsWe found a high and increasing number of foreign born persons
with chronic hepatitis B, especially women and young adults. These surveillance data are useful for
targeting prevention activities, such as screening and educational efforts for immigrants from high
prevalence countries.

Board 75.Increasing Rates dflepatitis CPast or Present Infection Reports Among Adolescents and
Young Adults in Pennsylvania.

S.W.Boktor, K.O. Waller, S.M. Ostroff;

PennsylvanidDepartment of Health, Harrisburg, PA, USA.

Background Chronic hepatitis C infection is the leading cause of advanced liver cirrhosis and liver cancer
in the United States. The infection is most prevalenbampersons 45 to 60 years of age, but limited

data from a few states suggest an emerging trend of chronic infection in adolescents and young adults.
We assessed surveillance data in Pennsylvania to identify whether a similar trend was occurring in
youngerage groupsMethod:2 S NBQGASGSR t Syyaef dryial Qa KSLI GAGAA
first full year of data after hepatitis C became reportable in Pennsylvania) to 2010. Most reports of
hepatitis C are received from laboratories via electronic tatwy reporting. Agespecific rates of

reported cases were calculated, and then compared over time. Spatial and demographic characteristics
were also assesseResults For the age group 134 years, the number of reports of newly recognized
cases of chnoic hepatitis C increased from 1,384 in 2003 to 2,393 in 2010. This resulted in a near
doubling of rates from 43 to 72 cases per 100,000ulation. In contrast, overall rates of newly

reported cases for all age groups combined declined from 85 to 72 pasd£0,000 from 2003 to

2010. A similar decreasing trend was seen in th&4year old age group (185 to 142 cases per 100,000
from 2003 to 2010). The proportion of cases in males in th84L$ear old age group rose from 50% in

2003 to 63% in 2010. Tlhange in rates between 2003 and 2010 appears largest in some rural areas of
Pennsylvania rather than in the two large urban cent@snclusionsit appears that a new wave of

hepatitis C infections has developed in adolescents and young adults in RemieyThis has profound
consequences for the control of this disease and has implications fotdomgtreatment of infected
individuals. Studies are urgently needed to better characterize risk factors for hepatitis C infection in this
age group, so theeffective interventions strategies can be designed.
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Novel Polyomaviruses from Bats in Kenya and Guatemala: A Potential for Emerging Zoonotic PyV
Infection

Y. Tao, C. ©nrardy’, M. Shi, I.V. Kuzmify S. RecuencpB. Agwanda D.A. Alvarez Castifla).A.

Ellisord, A.S. Turmelfe M. Niezgodg D. Morari, R.F. BreimdnK.A. Lindblade C.E. RupprechtL.J.
Andersor, S. Tony

ICenters for Disease Control and Prevent Atlanta, GA, USA\ational Museum, Kenya Wildlife

Service, Nairobi, Keny%Center for Health Studies, Universidad del Valle de Guatemala, Guatemala City,
Guatemala;Global Disease Detection Divisi@enters for Disease Control and Preventianya

Nairobi, KenyalCDC Regional Office for Central America and Panama, Guatemala City, Guatemala.
BackgroundPolyomaviruses (PyV) are small nonenveloped dsDNA viruses. PyV infections are usually
mild or asymptomatic, with symptomatic disease occurringharily in immunosuppressed patients.

They have also demonstrated oncogenic potential. To date, 9 human PyVs have been identified and the
PyV family has greatly expanded to more than 30 species and 3 genera. There are likely to be many
more as of yet unidetified PyVs infecting humans and other animdlgthods: A total of 402 bats (221

bats of more than 20 species from Kenya during 2006 and 181 bats of 15 species from Guatemala during
2009) were sampled. Fecal and oral swabs (n=391) were screened for ydiyyV PCR. Each

positive PCR amplicon (402 bp) was sequenced and a Bayesian tree was constructed for the sequences
obtained. Full genome sequencing was performed for representatives of each phylogenetic group to
characterize genomic organization arddttempt to better define evolutionary relationshipResults:

Twenty five Kenyan fecal swabs and 1 Guatemalan oral swab were PyV positive. Among the 26 PyVs, 10
were grouped with Merkel Cell PyV in 4 different lineages; 9 were grouped with chimpanzearilyV
segregated in 2 lineages; 2 were distant relativelpdtis bat PyV; 1 was grouped with sea lion PyV;

the other 4 in 3 different lineages formed a long branch with uncertain phylogenetic position. These 12
lineages were harbored by 8 bat species amal/ represent 12 new putative PyV species based on their
genetic divergence (6%7% nt identity). The 7 representative full genomes from 12 different lineages

had typical PyV genome organizations with a size range of8889 bp in length. In addition,av

observed phylogenetic incongruence for PyV G203, whose/NRIregion was grouped with the
murine-bovinesea lion cluster while the LT region was grouped witBRSA12SV40 cluster,

suggesting a potential recombination in this virG®nclusionsWe deected 12 distinct, potentially

novel genetic lineages of PyVs in bats from Kenya and Guatemala, greatly expanding current PyV
diversity. The diversity of PyVs found in bats suggests bats are likely reservoirs of PyV and represent a
potential source of zawotic PyV infection. We also for the first time show genomic recombination

occurs during PyV evolution.

Understanding the Ecology of Nipah Virus in Pteropodid BatBangladesh

J.H. Epsteih A. Islary, S. Ali KhanM. Sanchez K.J. Olival S. Khah A.M. Kilpatrick M.J. HossefnS.J.
Anthony?, G. Crame?j E.S. GurléyT. Briesg L. Wanfy W.1. Lipkif, S.P. LublyP. Daszdk

'EcoHealth Alliance, New York, NY, USAittagong Veterinary and Animal Sciences University,
Chittagong, BangladestGenter for Infection and Immunity, Mailman School of Public Health, Columbia
University, New York, NY, USIternational Centre for Diarrheal Disease Research, Bangladesh, Dhaka,
BangladesttUniversity of California at Santa Cruz, Santa Cruz, CA’AiS&alian Animal Health
Laboratory, Geelong, Australia.



Background Nipah virus (NiV) is an emerging zoonotic virus that has causeéneaal outbreaks of
encephalitis in Bangladesh between 2001 and 2011 with greater than 75% mortality. Infections are
seasonal (De&pr) and almost exclusively detected within a western region of the country termed the
G b A LI KPterofutbit dpécies are a reservoir for henipaviruses in other parts of their range, though
little is understood about NiV in bats in Bangtatl. We are studying NiV dynamics in fruit dats
determine how they relate to human infection patterns. Here we provide preliminary data for NiV
exposure and infection in several bat species and movement daRitéoopus giganteusvethods:

From 20062011 we collected urine, blood, and saliva from F@ropus giganteuim 4 districts within

and 4 outside the Nipah Belt. 180 giganteusvere sampled quarterly from a single population within

the Belt. 14(Rousettus leschenaultind 75Cynopterus sppvere also sampled within the Belt. Samples
were stored in lysis buffer aBOC. A subset of urine and saliva samples has been screened for NiV RNA
by nested PCR. We screerfedgiganteusera for antiNiV IgG antibodies using an indirect ELISA and
other batsera by a recombinant expressed NN\antigen ELISA and Luminex assayp.Xfiganteus

were fitted with satellite transmitters to observe their movemerResults NiV RNApositiveP.
giganteuswere only identified within the Nipah Belt between Novembedane. Ig&positive bats

were found across Bangladesh (seroprevalence: 208%0). Other bat species tested negative for-anti
NiV antibodies and RNR. giganteuprimarily remained within 10km of their roost, however, four bats
traveled to new roosts beteen 90 and 280 km awa@onclusionsWe found evidence confirmirfg.
giganteusas a reservoir for Nipah virus in Bangladesh. NiV RNA was only detected in bats inside the
Nipah Belt, but during a larger period (Néwn) than in human$teropus giganteuappears to carry

NiV throughout Bangladesh. Negative results from other bat species suggest that they may have a less
important role thanP. giganteusn NiV transmission. Human activities that occur between December
and April that increase contact with bexcreta within the Nipah Belt may be particularly important for
explaining observed human infection patterns.

Isolation of SalmonellaOranienburg from Horses and Wild Turkeys on a Ranch in Northern California,
and Contamination of the Family's Edible HenGarden Following Raw Manure Application

M. JayRussell J.E. Madigan, Y. Liu, A. Fisher, S. Madigan, B.A. Byrne;

University of California, Davis, Davis, CA, USA.

Backgroundin JulyAugust 2010, an outbreak &almonella entericaerotype Oranienburg acirred

among 6 horses at a private ranch in Mendocino County, California. The index case was hospitalized for
colic surgery. We conducted a farm investigation to identify potential sourcBalafonellaThe owners
reported larger than usual populations wfld turkeys on their farm compared to previous years, with
groups of over 30 turkeys often congregating in the horse pens, feeding areas, and water troughs. The
owners also reported using untreated raw horse manure as a fertilizer in their edible hodengand

had experienced an undiagnosed diarrheal illness at the time of the horse salmonellosis outbreak.
Methods: We visited the ranch twice in August 2010 to collect environmental samples. To monitor for
persistence of viabl&almonellawe resampledthe garden soil every-2 months through March 2011.
Clinical and environmental samples were culturedSaimonellausing enrichment and selective plating.
Confirmed isolates were serotyped at the USDA National Veterinary Services Laboratory, and subtyped
by PFGE analysis using the PulseNet prot&adults Salmonellavas isolated from 6 (75%) of 8 horses

and an asymptomatic pet dog. Positive samples from the barn area included 2 (29%) of 7 water troughs
and 4 (50%) of 8 composite samples from the marstioeage pile. Sixteen (22%) of 71 wild turkey fecal
samples collected around the barn and pastures were positive, in addition to 9 (18%) of 51 garden soil
samples. Well water, garden vegetables, and other animal feces (pet cat, wild rabbit) were negative.
SalmonellgOranienburg with a PFGE pattern indistinguishable from the horse outbreak strain was found
in wild turkey feces, stored manure, water trough, and garden soil samples. Baloh®nellgersisted

in garden soil for 7 month€onclusionsThe oubreak illustrates the potential for widespread



dissemination of a rar&almonellaserotype in a ranch environment. Because wild birds are common
reservoirs ofSalmonellawe speculate that wild turkey feces were the source of the outbreak. However,
we canrot rule-out the possibility that turkeys were exposed on the ranch. The results also underscore
the need to educate the public about food safety hazards associated with using raw manure on edible
home gardens.

Is That a Rodent in Your Luggage? A Look Biishmeat Importation into the United States

September 2008December 2010

T.R. Belt?, H. BaiBraké, A.L. HiggifsS. Shapirp N. Marand, N.J. CohénG. Gallany

ICenters for Disease Control and Prevention, Atlanta, GA,’G8@cil of State ahTerritorial
Epidemiologists, Atlanta, GA, USA.

BackgroundBushmeat, defined as meat derived from wild animals, is considered a potential source of
human infection. The HIV epidemic has been associated with the hunting and processing of bushmeat,
and reent studies have found evidence of simian foamy viruses in bushmeat samples confiscated at
United States ports of entry. Existing US regulations prohibit importation of bushmeat from specific
animals; however, an unknown amount of illegal importation stiturs. This project on illegal US
importation of bushmeat includes a descriptive analysis of surveillance data and a qualitative analysis of
focus group responses among African expatriatésthods: A keyword search was performed in the
CentersforDiseaS / 2y iUNRf | YR t NBOSYyGA2yQa vdzr N}» yiGAyS | O
bushmeatrelated reports from September 2005 through December 2010; reports were analyzed to
identify geographic and seasonal trends. Three focus groups of Africarriatgmtvere held in Atlanta,
Georgia in June 200Results:In total, 543 confiscated bushmeat items were recorded in QARS. Half of
the confiscated bushmeat was identified as rodent. Africa was the most frequent continent of origin,
with 68% of all confisted bushmeat originating from Ghana and Nigeria. Seasonality was evident, with
bushmeat confiscations peaking in late spring to early summer after adjustment for travel volume. Four
times more bushmeat was confiscated during an enhanced surveillanceapragrJune 2010 than

during the same period in previous years. The 25 total focus group participants revealed that bushmeat
importation is a multifaceted issue. Participants had a wide range of responses regarding knowledge
attitudes and practices about shhmeat supply and demand, its health benefits or consequences, and
importation restrictions. Nearly all who responded to a question specifically about legality of

importation thought that bushmeat was legal, in at least some situatiGasiclusionsEven vith

regulations in place, bushmeat is entering the United States. Longstanding cultural practices make it
difficult for persons to acknowledge potential health risks. Enforcing penalties associated with bushmeat
confiscations, along with health educatiomeed at highrisk groups, may be useful to deter import
attempts.

Tracking Pathogen Transmission at the HurAafildlife Interface: Banded MongooseMungos mungo

and Escherichia cols a Model System in Chobe, Botswana

R.R. PesapanéVl. Ponder, K. Alexard

Virginia Tech, Blacksburg, VA, USA.

BackgroundA primary challenge to managing emerging infectious disease (EID) is identifying coupling
points where pathogen transmission occurs at the humaldlife-environmental interface.

Anthropogenic changesfigtion as drivers of EID and human waste is the most ubiquitous disturbance.
While there is growing interest in understanding and managing the public health threat of EID
emanating from multihost pathogens, little is known regarding transmission pathveay$ink humans

and animals. Are microorganisms being exchanged between humans and wildlife and what transmission
pathways link these populationd®ethods: We useEscherichia cgla model organism, and banded
mongoose KMungos mungojor evaluating excharegof wasteborne microorganisms at the human



wildlife interface. Fecdt. colisolates were collected from five mongoose troops that live closely with
humans as well as one troop with limited human contact. Human sources of fecal waste in the
environmentwere collected from bush latrines and sewage. Only antibretsistant mongoose isolates
were used in the analysis as resistance has been demonstrated as a sensitive marker for determining
isolates of human origin. Phylogenetic relationships were detegthihrough repPCR fingerprinting

and MLSTPCR sequence analy$fesults:Antibiotic resistance was found in 56.5% of all mongoose
sampled from study troops with high levels of mudtig resistance detected among isolates (27.9%).
Mongoose and human isatles consistently cluster together in repnd MLSTPCR phylogenetic analysis
demonstrating that transmission events are ongoing. AMOVA anakies (E=0.002) show no

significant differences betwee. colifrom human and mongoose populations (p=0.t&&refore

confirming that these populations are readily exchanging resistant straiBsaifland that human fecal
waste is an important link for microorganism transmissiéanclusionsMicroorganism transmission

does occur at the humawildlife interface through human fecal waste, identifying an important
mechanism for the transmission of pathogens of concern to both public and animal health. In this study,
human fecal waste is also identified as an important mechanism for the spread of antibiotiarresim

the environment, an emerging global health threat.

Surveillance of Coronaviruses in KemyBats from 20062010

C. Conrardj; M. Shi?, 1.V. Kuzmih J. Zhang, B. Agwanda M. Niezgodg R.F. BreimanC.E.

Rupprecht, L.J. AndersdnS. Tong

ICenters for Disease Control and Prevention, Atlanta, GA,’G8#Ater for Infectious Disease Dynamics,
Pennsylvania State, University Park, PA, Bi&kanta Research and Education Foundation, Decatur, GA,
USA/National Museum, Kenya Wildlife Servibijrobi, KenyaGlobal Disease Detection Division,

Centers for Disease Contigenya, Nairobi, Keny2Division of Infectious Disease, Emory University

School of Medicine, Atlanta, GA, USA.

BackgroundThe 2003 outbreak of SARS generated renewed intémagironaviruses (CoVs). CoV
surveillance studies in bats have been undertaken in Asia, Europe, the Americas and Africa. As a result, a
diverse number ollphaandbeta CoVs , including SAR& CoVs have been detected in bats. The

purpose of this studis to define the prevalence and diversity of CoVs in KenyaMatiods: Over

2,200 bats from 17 genera were collected during 22060 from 43 different locations #outhern

Kenya. Fecal and oral swabs were screened for the presence of CoV RNA usimesthRIPCR with
consensus degenerate primers targeting CoV Orflb. The CoV RNA positive samples were sequenced to
obtain 350bp fragments, followed by alignment with CoV reference sequences. A phylogenetic tree was
generated using maximum likelihood nheid. In addition, we assessed spatial dynamics and host
structure of CoVs by examining the correlation between virus genetic distance matrices and
corresponding host genetic and geographic distance matrResults:The CoV RNA positive rate

ranged from1625% between 2002010, depending on the year, location, and bat species sampled.
Diverse CoVs detected in Kenya bats formed 13 clusters wailihtira- and betacoronaviruswhich

significantly extends the currently described CoV diversity. Among thesgstérsl merited a potential
assignment of novel CoV species based oncliester genetic distances. In addition, we found CoVs

that shared >80% sequence identity with human CoV 229E and NL63, which may suggest a zoonotic
origin of human 229E and NL63. Tdmenparisons of CoVs and bats phylogenetic trees indicated that
CoVs are unlikely to eevolve with bats. On the contrary, the diversity of CoV was shaped by dynamic
processes which included frequent host switches and efficient long distance dispersklrgeer

geographic space&€onclusionsThis study demonstrates the diversity of CoVs in bats from Kenya. These
data support previous proposals that bats are likely the primary host reservaiplofandbeta CoVs

and may carry the progenitors of common hamrespiratory CoVs such as NL63 and 229E. Continued



surveillance of bats as reservoirs of CoVs could elucidate the evolution of CoVs andtdmiapo
impact on human health.
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Parasitsm in Children Aged 3 Years and Under: Effects on Growth and Vaccine Response in Rural
Coastal Kenya

A. LaBeauy M. McKibbef P. Mungdj E. McKibbeh G. Gildengorih L.J. SutherlafdC.L. Kirfg|.
Malhotra?;

Children's Hospital Oakland Researustitute, Oakland, CA, USiEase Western Reserve University,
Cleveland, OH, USNIinistry of Health, Msambweni, Kenya.

BackgroundChildren are at high risk for helminth and protozoal infections, although estimates of
parasitic burden and effects on grtware lacking in those under age 5 years. Recent evidence shows
that parasitic infections may also alter vaccine response. Our objective was to document the prevalence
of parasites and their effects on growth and response to childhood vaccines in ydldrgrein coastal
KenyaMethods: Stool, urineand blood samples were collected from children at 6 month intervals until
age 3 yearand tested for soitransmitted helminths (STHscaris, Trichurifhiookworm,Strongyloidel
protozoa (malaria(iardig, and schistosomiasis. Height, weight, and head circumference (HC) were
measured at each visit. Prenatal maternal helminth and protozoal infections were documented.
Response to tetanus, diphtheria, hepatitis B vitdaemophilus influenzagpe B, and poliairus
vaccinations were measured by standard ELR&&ults:Of 545 children, 32% had parasitism and 8%

had polyparasitism. Hookworm was most prevalent STH (11%), followEdichyiris(10%) Ascarig4%)

and Strongyloide$2%).Giardiawas the most prevait protozoan (13%) followed by malaria (12%). 4%
had schistosomiasis by 1gG4 testing. Early childhood infection with STH, hookworm, and malaria were
associated with maternal infection. Polyparasitized children were more likely to have polyparasitized
mothers (p=0.01) and have poor HC growth rate (0.002). Children with hookworm (p=0.01), any STH
(p=0.049) or any parasitic infectigp=0.039) had slower weight gain. Children with hookworm,

Trichuris or Giardiahad statistically lower tetanus titers than urfiécted children; those with malaria or
any parasitic infection had statistically lower diphtheria titasnclusionsOur results document the

under recognized burden of parasitism in children ag&b0nonths in rural Kenya. Parasitic infections

in thisyoung age group have detrimental effects on weight, height, and HC growth rates and may have
significant implications on child health. Certain parasitic infections in childhood, such as STH and
malaria, may also be linked to decreased response to stamtaldhood vaccinations.

Early Success of First Conjugate Serogroup A Vaccination Campaign in Burkina Faso

R.T. Novak L. Kambo{) F. Diomand€’, F.T. TarbangdpR. OuedraodoL. SangaréC. Lingani S.

Martin®, L. Mayet, M. LaForc® F. Avokey M. Djingarey, T.A. Clark S. TiendregeogpN. Messonnier
Centers for Disease Control and Prevention, Atlanta, GA,’DBéction de la Lutte contre la Maladie,
Ministére de la Santé, Ouagadougou, Burkina Fa¥6lO Intercountry Support Team for Westica,
Ouagadougou, Burkina Fad6entre Hospitalier Universitaire Pédiatrique Charles de Gaulle,
Ouagadougou, Burkina Fas6entre Hospitalier Universitaire Yalgado, Ouagadougou, Burkina Faso,
®Meningitis Vaccine Project at the Program for Approprieéehnology in Health, Washington, DC, USA.



BackgroundSerogroup A (SGA) meningococcus causes major epidemics of meningitisSahsién

Africa. An affordable, highly immunogenic SGA meningococcal conjugate vaccine (MenAfrivVac) was
licensed in late 2008nd prequalified by the World Health Organization. In late 2010, Burkina Faso
became the first country to implement a national preventive campaign, vaccinating 11 million @$ed 1
years (estimated >90% coveragelethods: We examined national populatiepased and enhanced
laboratory-based surveillance data from Jan 1997 through June 2011 and from 2005 through 2011,
respectively, to evaluate changes in the burden of meningitis syndrome and labocatioiiyned SGA
meningococcal meningitis. We assessed daarin incidence of suspected meningitis, bacterial
meningitis, and serogrouppecific meningococcal disease and examined trends at district level. To
assess impact of vaccination, weekly cumulative incidence was modeled using a piecewise exponential
survival model Results:During the 14year period, 152,103 cases and 18,481 deaths of suspected
meningitis were reported. Compared to the pxéenAfriVac period from 1997 through 2010, after

vaccine introduction in 2011, the national mean suspected meningiidénce rate decreased by 80%
from 82.0 per 100,000 population to 16.6 per 100,000. There was a 71% decline in risk of meningitis
(hazard ratio [HR] = 0.29, 95% CI €0280) and a 64% decline in risk of fatal meningitis (HR = 0.36, 95%
Cl0.30.40). I AamMmME y2yS 2F (GKS co RA&AGNAOGEA SELISNASYOSR
100,000) whereas at least one district experienced an epidemic in ead¥igmafrivVac year. We

observed a statistically significant decrease in incidence of bacterial menamgitiss all age groups

GFr NBSGSR F2NJ @ OOAYylFGA2Y YR FY2y3a LISNER2ya xon &8
laboratory-confirmed SGAeisseria meningitididropped significantly to 0.01 per 100,000 following
vaccinationConclusionsEarlyevidence suggests the SGA conjugate vaccine greatly reduced the rate of
meningitis in persons in the target ageoup, and in the general population due to high coverage and

herd immunity. These early data suggest that fully implementing MenAfriVaeriskatountries could

end epidemic meningitis in seBaharan Africa.

An Update on Hospitalized Pneumococcal Bacteremia in Rural Thailand

J.C. RhodésS. Dejsirileft P. Jorakate A. Kaewpah P. Salika T. AkarachotporigP. Prapasiij S.

Naorat, P.Areeraf, A. Ruayajiy P. SawanpanyalértS. Malone¥; L. Peruski IrH. Baggett

Thailand MOPHUS Centers for Disease Control Collaboration, Nonthaburi, Th&iNaiibnal Institute

of Health, MOPH, Nonthaburi, Thailaidakhon Phanom Provinciakblth Office, Nakhon Phanom,
Thailand*Sa Kaeo Provincial Health Office, Sa Kaeo, Thailand.

BackgroundStreptococcus pneumoni@auses an estimated 185,000 deaths in Southeast Asia annually.
Pneumococcal conjugate vaccine (PCV) is highly effectiveoststrohibitive use in Thailand and other
middle income countries not eligible for GAVI funding. Market forces may reduce PCV costs in the near
future, making updated burden estimates critical for policy discusshethods: We implemented
automated bloa culture systems in two rural Thai provinces as part of populdiased surveillance

for bacteremia. Blood cultures were collected from hospitalized patients as clinically indicated. A case of
pneumococcal bacteremia was defined as blood culture isolaif&. pneumoniaeResults:;From May

2005- March 2010, 200 cases of pneumococcal bacteremia were confirmed in hospitalized patients. Of
these, 84% had clinical pneumonia, 64% received oxygen therapy, 29% required mechanical ventilation,
and 23% (n=46) éil. Serum antimicrobial testing confirmed pralture antibiotic treatment in 25% of
patients overall vs. only 3.5% of cases. Annual incidence of hospitalized pneumococcal bacteremia was
3.6 per 100,000 persaeyears overall; higher in children aged <5 yeatr 11.7 and adults65 years at

14.2, and highest among infants <1 year at 33.8. Mean case count per month was higher during
December March compared to the rest of the year: 6.6 vs. 2.1 (p<0.001). The most common serotypes
were 14 (13%) and 23F (14%9% (65% in patients <5 years) were serotypes in thalént PCV (PCV7)

and 71% (83% in <5 years) in PCV13. Antibiotiesasoeptibility was high for emimoxazole (57%),
erythromycin (30%), and clindamycin (20%), and higher in PCV 7 serotypes. &edrgnl 2007 was



penicillin nonsusceptibleConclusionsWe demonstrate a high pneumococcal bacteremia burden, yet

we surely underestimate incidence by detecting hospitalized cases only, by depending on underutilized
and low sensitivity blood culturesnd because of high rates of poailture antibiotics. Our findings
corroborate those of other Thai researchers that PCV can be expected to have high serotype coverage
and may reduce antibiotic resistance through prevention of infections withsusteptibleorganisms.

These findings will complement ongoing cost effectiveness analyses to support vaccine policy evaluation
in Thailand.

Missed Opportunities for PCV13 Administration, United States, 2€AML1

C.M. Cok R. LiniGelle3, M.M. Farle§, W. Schaffnér A. Thomas A. Reingolj L.H. Harrisch C.

Lexad, S. ZansRyS. Petit K. Gershmdfl, M. Nichol&', R. Guevard J.W. Andersdr, J. Roself, B.A.

Juni, L. McGet B.W. Bedl M.R. Mooré;

!Centers for Disease Control and Prevention, Atlanm,lﬂBAz,Emory University and VAMC, Atlanta,

GA, USAVanderbilt University, Nashville, TN, U&2xegon Public Health Division, Portland, OR, USA,
*University of California, Berkeley, Berkeley, CA, tmeAns Hopkins Bloomberg School of Public Health,
Baltimore, MD, USAMinnesota Department of Health, St. Paul, MN, USlaw York State Department

of Health, Albany, NY, US&onnecticut Department of Public Health, Hartford, CT, USalorado
Department of Health and Environment, Denver, DE, USlaw Mexico Department of Health, Santa

Fe, NM, USA?Los Angeles County Department of Public Health, Los Angeles, CAULSA,

Department of Health, Salt Lake City, UT, U%kew York City Department of Health and Mental

Hygiene, New York City, NY, USA

BackgroundOn March 12, 2010, the Advisory Committee on Immunization Practices (ACIP) published
recommendations for use of a A&lent Pneumococcal Conjugate Vaccine (PCV13) which includes 6
serotypes not in the previously availablevdlent vaccine (P€7). A single supplemental dose of PCV13
was recommended for all children aged-39 months who had previously received an agppropriate

series of PCV7. We sought to evaluate implementation of this recommenditithods: We analyzed
RIGF F NER Wing PEY1Q daccihe/eHectiveness evaluation to identify cases of IPD caused by
pneumococcal serotypes unique to PCV13 following vaccine introduction. Twelve areas across the
United States participate in the evaluation, representing a population of 3.@mdhildren younger

than 5 years of age. Children who were not eligible to receive PCV13 at least two weeks before IPD
diagnosis, those who received one or more doses of PCV13, and those without a complete vaccination
history were excluded from the analgsResults:During May 1, 2010 through April 30, 2011, we

identified 135 total cases of IPD secondary to pneumococcal serotypes unique to PCV13, of which 81
(58%) had a complete vaccination history. Of these, 66 had not previously received a dose of PCV13
Three of the 66 cases were ineligible to receive PCV13 given dates of PCV7 receipt and timing of disease
onset. Of the 63 remaining cases, 43 (68%) were in childdepears of age. The majority of children
(94%) had no underlying medical conditionsity~@ight (76%) were hospitalized with no reported

deaths. Thirtynine cases (62%) were in children who had received a full PCV7 series but had not
received a supplemental PCV13 dose; an additional 11 (18%) had received 3 PCV7 doses but not a fourth
dose,which should have been PCVTnclusionsin the year following PCV13 introduction, IPD cases
due to pneumococcal serotypes unique to PCV13 continued to occur among children who had not
received recommended a supplemental dose of PCVa3mprove prevenon of invasive

pneumococcal disease, healthcare providers should provide a single supplemental dose of PCV13 to all
children 14 through 59 months of age who have received arapgeopriate series of PCV7.

Varicella Disease in Beijing, China, 2QQ@10
C Wang
Centers for Disease Control and Prevention, Atlanta, GA, USA.
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a single dose recommended. Varicella became a notifiable disease in Beljiag 2006 and thereatfter,

Beijing local health departments have provided free outbreak control vaccination to susceptible

students in school settings. We used surveillance data to describe the epidemiology of varicella and
uptake of varicella vaccine in iBeg during 20072010.Methods: Clinical practitioners report varicella

cases of any age and doses of varicella vaccine administered to children. Standard demographic and
limited clinical information is reported on every case; vaccination status is Hiettad. Varicella

outbreaks in school settings are investigated by local health departments. Doses of varicella vaccine
administered for outbreak control are recorded. Varicella vaccine coverage was estimated for each year
for birth cohorts from 2004 to @08 using the number of children in the immunization registry by birth

year as the denominator without adjustment for history of varicéRasults:During 20072010, 15,544

18,256 varicella cases were reported annually with stable total incidence (6a88el1.05 per 1,000

persons). Twentywo percent of the cases were < 5 years, 42% weverb @ S NBE ' YR oc¢’z 4 SN
years. The proportion of student cases decreased significantly from 73% in 2007 to 66% in 2010 and the
proportion of adult cases increagesignificantly from 17% in 2007 to 23% in 2010. Varicella had a
seasonal pattern with two peaks and troughs in incidence each year. Vaccine coverage at 2 years of age
increased from 62% in 2006 to 74% in 2010, and was 80% in children-gexhfs in 20Q. A total of

303 outbreaks with 3,845 related cases were reported from 2007 to 2010. Approximately 68% of
outbreaks occurred in elementary schools. Cases in kindergartens and elementary schools were more
likely to have occurred in vaccinated students thweare cases in middle/high schools (66% vs. 27%,
P<0.001)ConclusionsModerately high onedose vaccine coverage in young children has been achieved

in Beijing with private vaccine purchase. More than a third of cases occur among older adolescents and
aduts. These data may help inform vaccine policy and other potential measures for varicella prevention
and control in Beijing.

Characteristics of Severe Pertussisy F SOl A2y a ' Y2y3 Ly¥FlLyida Xon 51 &a 2
Intensive Care Units, Southern California, September 2Qifhe 2011

E.L. Murray, D. Nieves J.S. BradléyW.H. Masofy D. Lehman R. Harrisoh K. Harrimah J.D. Cherfy
mmunization Banch, California Department of Public Health, Richmond, CA20OBiflren's Hospital

of Orange County, Orange, CA, URady Childen's Hospital, San Diego, CA, {0®ikdren's Hospital of

Los Angeles, Los Angeles, CA, EG#darsSinai Medical Centetos Angeles, CA, USKattel

Children's Hospital, University of California, Los Angeles, Los Angeles, CA, USA.

BackgroundPertussisan acute respiratory disease caused by the bactdedetella pertussigan

cause severe illness and death among indaBturing the 2010 pertussis epidemic in California, 10

infants died due to pertussis. Data on the most effective treatment of critically ill infants is needed.

Methods:2 S 02f f SOGSR RSY23ANI LIKAO YR Ot AYyAOlIt AYyF2NXI
admitted or transferred to five participating Southern California pediatric intensive care units (PICU)

with B. pertussignfections from September 1, 2009une 30, 2011. Infants who were diagnosed with

pulmonary hypertension or died were considered to B#S Y2NB &aSOSNB LISNI-dzaaia A
GS40a YR CAEO0OKSNDRaE SEIFIOG GS&aia ¢6SNB dBRSus: 12 02 YL
Thirty-one infants were admitted to a participating PICU during the study period. The mean agesat illne

onset was 39 days, 55% were female and 87% were Hispanic; 8 had more severe infections, of whom 7

had pulmonary hypertension and 4 died. Infants with more severe infections were demographically

similar to infants with less severe infections, and noifitant differences in the time from illness onset

to first presentation for medical care were identified. Compared to infants with less severe infections,

infants with more severe infections had higher peak white blood cell counts (WBC), 72.8 vs. 26.3 x

10%mm? (p <0.01) and their WBC exceeded 30.0 more rapidly after illness onset, 5.1 vs. 14.6 days (p

<0.01). Additionally, infants with more severe infections were more likely than infants with less severe
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transfusion (75%; 0%; p <0.01), be diagnosed with pneumonia (100%; 43%; p = 0.01) and be intubated
(75%; 9%; p <0.01Gonclusionsinfants with more severe pertussis infections were more likely to have
higher WBC and more rapid increases in their WBC than infants with less severe infections. Identifying
these infants early during the course of their illnesses may allow for more rapid implementation of
interventions like exchange transfusion that could potenfiadiduce the severity of disease and prevent
death. Assessing WBC early in the course of illness may identify infanéssg risk of severe disease.
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Oseltamivir Inhibiting Viral Blease but Enhancing Apoptosis of Influenza A HilNfected Cells

R. GagN. Du, Z. Li, J. Zhou, Y. Zhu, Y. Shu;

National Institute for Viral Diseases Control and Prevention, China CDC, Beijing, China.
Backgroundinfluenza virus type A (and type B) caaisecurrent epidemics every year, leading to
significant human morbidity and mortality. Prompt antiviral drug treatment and chemoprophylaxis are
recommended for pandemic or tbe pandemic influenza virus infection when specific vaccine is
unavailable. Cuent options of therapy with oseltamivir for influenza still have arguments though
antiviral effectiveness of oseltamivir has been approved in previous stidetbods: Influenza A

viruses (seasonal H1IN1, 2009 pH1N1 and H5N1) were inoculated to infe&dg ABH9 or primary NK
cells. Apoptosis, cytokines reponse or viral load was tested on both oseltdareatied and nortreated
cells. Additionally, NKp46 and CD107a expression in priamary NK cells were tested. The oseltamivir
resistant H1N1 virus straimgere used for a control in this studResults:Our results showed that
oseltamivir enhance apoptosis of infecteebA9, THFL or primary NK cells by 2009 pH1N1 as well as
seasonal HIN1 and highly pathogenic avian influenza H5N1 virus though cytokihesnokines level
decreased in the infected cells with oseltamivir treatment. Quantitative PCR suggested that viral gene
copies were much higher in oseltamittieated cells than nottreated cells at 6h or 24h post of infection
(POI) though viral gene copiés lower in oseltamivdireated cells than in nottreated cells at 1h of POI.
Furthermore, NKp46 in CDBBNK cells increased in infected NK cells, and is lower in oseltamivir
treated NK cell than notreated cells. Additionally, CD107a, a membrane @rotvhich is a marker of

NK cell activity, decreased in seasonal HIN1 infected NK cells with oseltagaitrivent, but increased

in 2009 pH1N1 infected NK cells with oseltarirgatment. ConclusionsThe present study suggested
that oseltamivir can indee apoptosis of infectedells though it is effective on H1IN1 infection by
inhibiting viral entrance of viral release. Oseltamivir induce polarization of NK cells towards cytotoxicity
after 2009 pH1N1 infection. Thus, oseltamivir application could resiolta minus effect on the

influenza patient. The clinical appropriateness of antiviral drugs should, therefore, be validated for
different patient or in different illness stage.

Decreased Serologic Responses among Vaccinated Military Recruits duringZddspond to
Genetic Drift in Concurrent Circulating Pandemic A/H1N1 Viruses

P.J. Blai, D.J. Faix A.W. Hawksworth C.A. Myers C.J. HansénR. Ortiguerrj L. Pacta S.M. Garcia
A.A. Eick S. KhurarfaH. Golding

!Naval Health Research Cent8an Diego, CA, USAS Coast Guard Headquarters, Washington, DC,
USA3Marine Corps Recruit Depot, Parris Island, SC, 138hed Forces Health Surveillance Center,

K



Silver Spring, MD, US#pood and Drug Administration, Department of Health and Huneawics,

Bethesda, MD, USA.

BackgroundPopulationbased Febrile Respiratory Iliness (FRI) surveillance is conducted by the
Department of Defense (DoD) at military recruit sites. Information gathered from inflegzanated
recruits contributes to an eshate of vaccine effectiveness. Between January and March 2011, 64 cases
of laboratory confirmed 2009 A/H1N1 (pH1N1) infections, including one fatality, occurred in a
representatively sampled group of immunized recruits at Fort Jackson, South Caroliyiagnpolor

efficacy for the 2009 pH1N1 component of the Live Attenuated Influenza Vaccine Uéih)ds: To

test for serologic protection, serum samples were drawn from vaccinated recruits at Fort Jackson (LAIV),
Paris Island (LAIV and Trivalent Inactda¥accine (TIV)) and Cape May, New Jersey (TIV). Responses in
sera drawn 46 weeks postaccination were measured against praccination sera. A subset of 78 LAIV
and 64 TIV sera pairs from recruits who reported no prior influenza vaccination or fausgy decruit

training were tested by microneutralization (MN) and hemagglutinatidribition (HAI) assayResults:
Results demonstrated that MN responses to LAIV were significantly lower than those to TIV (p=).
Additionally, the fold change in MN titessociated with TIV vaccination was significantly different
between 2011 and 2009 pH1N1 viruses (ANOWAIlpe = 0.0006). HAI analyses revealed similar trends.
In naive individuals, affinity for Téneratedvs.LAI\V\generated antibodies was greater in thaantity

and quality for the high affinity antiA binding response€.onclusionsThese data demonstrated that
among the recruits in this study in 2011, both TIV and LAIV vaccine type and pH1N1 virus yeas.(2009
2011) influenced seroprotection. Finglsequence analysis of the HA1 gene in concurrent circulating
2011 pH1NL1 isolates from Fort Jackson exhibited mode8tgi@ino acid differences) divergence from

the vaccine strain. Viruses from Fort Jackson in 2011 branched assants in clade IV. &/

hypothesize that antigen drift in pH1N1 viruses contributed to reduced vaccine effectiveness at Fort
Jackson in 2011. Our findings have wider implications regarding vaccine protection from circulating
pH1N1 viruses in the 2012012 influenza seasons.

Hospitalized Patients with Influenza Viruses in Thailand during the 2009 Pandemic

S.J. Olselt, S. Thamthitiwdt M. Chittaganpitcf) P. Prapasii S. Naordt W. Sanasuttipuh S.

Chantrgd, S.A. Maloney, H.C. Baggett:

Thailand MOPHU.S Centersfor Disease Control and Preventi@ollaboration, Nonthaburi, Thailand,
“Centers for Disease Control and Prevention, Atlanta, GA, W8#Astry of Public Health, Nonthaburi,
ThailandProvincial Hospital, Nakhon Phanom, Thail&Rdovincial Hospital, Séaeo, Thailand.
BackgroundThe 2009 pandemic influenza A (H1N1) virus (pH1N1) was first identified in Thailand in
May 2009. We assessed the contribution of pH1N1 to respiratory hospitalizations and compared
characteristics of influenza test positive aedt negative patients hospitalized with respiratory illness
during the pandemidviethods: In two rural provinces conducting ongoing surveillance for hospitalized
respiratory tract illness, nurses identified cases by a) the surveillance case definierali@mormal

WBC and a respiratory sign/symptom) or b) clinical suspicion of influenza. They used a standardized
guestionnaire to assess clinical illness, underlying disease, treatment and hospital course. Patients were
tested for influenza viruses by rapantigen test on a nasal swab and/or réiaie RFPCR on a
nasopharyngeal swalResults:Between Oct 2009ug 2010, 1,178 patients were identified at 20
hospitals. Of those, 537 were tested for influenza viruses and 93 (17%) were positive [75 hadamiuenz
(36 pH1N1, 19 H3N2, 8 H1N1, 11 not subtyped, and 1 unsubtypeable) and 18 were influenza B]. The
median age in persons with A (H3N2) was 57 years, with A (pH1N1) was 26 and with influenza B was 20
(p<0.01). Overall, 26 (28%) hatl underlying medical ealition, including one pregnant patient with
influenza B. Severe outcomes were uncommon; one patient required mechanical ventilation and only
one patient with influenza A died in hospital. Compared to 444 influenza test negative patients,
influenzainfected persons were similar in percent male (51% vs. 46%), median age (24 vs. 23 years),



requirement for mechanical ventilation (1% vs. 1%), mortality (1% vs. 1%), reported vaccination (3% vs.
7%) and receipt of antivirals within 2 days of onset (42% vs. #2¥dhey were significantly less likely

to have underlying diseases [26 (28%) vs. 188 (42%), p=0.01] and the difference was present at all ages.
Conclusionsinfluenza viruses were found in 17% of patients hospitalized with respiratory illness but all
subtypes were found. Influenza patients were difficult to distinguish from other respiratory patients.
Recognized underlying disease was less common in influenza positive than negative patients. Influenza
vaccination use was low but rapid use of antivirals a@smon and may have contributed to good
outcomes.

Using the Timely 122 Cities Mortality Reporting System Data to Detect Shifts in Mortality toward
Younger Age Groups during 2009 HLIN1 Pandemics

P. ChengH. Zhou, L. Brammer, D. Shay;

Centers for Diseasgéontrol and Prevention, Atlanta, GA, USA.

BackgroundDuring influenza pandemics, mortality may be greatest among younger populations, while
during seasonal epidemics, older populations are at greatest risk of infleessoariated mortality.

These resultsvere obtained using final mortality vital records data. We analyzed 122 Cities Mortality
Reporting System (122 CMRS) data stratified by age group from 1962 through 2010 to see if shifts in
mortality patterns could be detected with this more timely datateys. We compared the proportions

of influenzacoded deaths occurring among three age group4@ears, 254 yearsand 65+ years)
during the study period. We also compared influeassociated pneumoniandinfluenza (P&I) deaths
estimated by using modiag techniques for the same time periddethods: Weekly numbers of P&I
deaths by age group from the 122 CMRS data for the years2@B2 were extracted for data analysis.
The 2009 H1N1 pandemic, two recent severe H3N2 epidemics (1999/2000 and 200s8#2804s), and
the 1968 pandemic seasons were specifically selected for comparison. We applied negative binomial
models to P&l deaths for estimating influerassociated deaths with influenzaded deaths as an
indicator of influenza activity. The proportis of influenzecoded deaths and the modeled influenrza
associated deaths among three age groups were comp&esults:Sixtyfour percent of influenza

coded deaths during the 2009 pandemic occurred among those agéd 2Bars. In contrast, only 12%

of influenzacoded deaths during severe H3N2 epidemics and 29% of inflwemiead deaths during the
1968 pandemic occurred in this age group. When comparing influessaciated deaths estimated by
using negative binomial regression models, 48% occurred annosg taged 2%4 years during the

2009 pandemic. In contrast, only 10% of influeasaociated deaths during severe H3N2 epidemics and
31% of influenzassociated deaths during the 1968 pandemic occurred in this age gtamglusions:

The proportions of ifluenzacoded deaths and the modeled influenaasociated deaths by age group

for 2009 H1N1 pandemic and the 1968 pandemic were unusual. 122 CMRS data can detect shifts in
influenza mortality patterns during a pandemic, and are available withvadk dely, compared with a
2-to 3-year lag in availability of final mortality data.

Effectiveness of Repeated Annual Influenza Vaccination

A.C. Batemah B.A. Kieke S.A. Irving J.K. Meece D.K. ShdyE.A. Belongta

'Epidemiology Research Center, Marskifi€linic Research Foundation, Marshfield, Wi, 3Gdéxe
Laboratory, Marshfield Clinic Research Foundation, Marshfield, W120&#ters for Disease Control
and Prevention, Atlanta, GA, USA.

Background The objective of this study was to assess the irhejent and combined effects of
monovalent 2009 A(H1N1) vaccine and 2Q10rivalent inactivated vaccine for the prevention of
influenza infection during the 20101 seasonMethods: Patients in a population cohort with medically
attended acute respiratorifiness <8 days in duration were prospectively recruited over 10 weeks
(JanuaryMarch 2011) and tested for influenza by réiahe reverse transcription PCR (FRTR).



Eligibility criteria included feverishness or cough. Gamerol analyses were perforndeusing data from
patients with rRIPCR confirmed influenza (cases) and ill patients without influenzangesttive
controls). A validated immunization registry was used to assess receipt of seasonal and pandemic
vaccines in 20090 and 201611. Logisticegression analysis was performed to estimate vaccine
effectiveness (VE) in 20414 for different combinations of monovalent 2009 A(H1N1) vaccine and-2010
11 trivalent inactivated vaccine (TIV). VE was calculated as 10adjy{dted odds ratio). Modelsere
adjusted for gender, age, week of enroliment, presence of a-higghmedical condition, and receipt of
seasonal 20040 vaccineResults The effectiveness of 20101 TIV alone was 65% (95% ClI, 48%).
Receipt of either inactivated or livattenuated 2009 A(H1N1) vaccine alone did not protect against
medically attended influenza in the 204Q season (adjusted VE-4D% and 1%, respectively). The
combination of inactivated 2009 A(H1N1) and 2Q10TIV showed similar protection to 201Q TIV
alone(VE=57%; 95% ClI, 24%0). The effectiveness of vaccination with both-ittenuated 2009
A(H1IN1) and 20201 TIV was 85% (95% CI, 38P%0). Receipt of both vaccines did not yield
significantly greater effectiveness than receipt of TIV alone (p=022#8¢lusions Influenza vaccine
protection against pandemic 2009 A(H1N1) waned over one season. The VE point estimate for
vaccination with both livattenuated 2009 A(H1N1) and 201Q TIV was higher than vaccination with
other vaccines alone or in combinatidout study power was limited and the difference was not
significant.

Estimation of the Mortality Burden of the 2009 Influenza A/HLIN1 Pandemic in the USA, Based on
State Inpatient Deaths: An Alternative to Vital Statistics

V. Chard, L. Simonsérf, R. Lstig®, R. Jordah C. Steinér C. Vibouy

!National Institutes of Health, Bethesda, MD, U®eorge Washington University and Sage Analytica,
Washington, DC, US#Sage Analytica, Bethesda, MD, US&ency for Healthcare Research and
Quiality, Rockvil, MD, USA.

BackgroundThe mortality impact of the 2009 influenza A/H1N1 pandemic remains controversial; only
preliminary estimates are available for the US due to reporting delays in vital statistics. Here we propose
an approach to estimate influenzelated mortality rates using inpatient deaths from administrative
hospitalization databases, which are currently available ~two years prior to release of vital statistics.
Methods: We compiled weekly pneumonia and influenza (P&I) inpatient deaths from 8 Biazdtient
Databases maintained by the Healthcare Cost and Utilization Project, representing ~30% of the US
population, 19942009. We applied Serfling regression models to estimate influezlated seasonal
excess P&l deaths by age (< and >=65 yearf)ralimn of these estimates against traditionnal US
national vital statistics, 1992007, allowed for extrapolation of the pandemic mortality burden during
Apr-Dec 2009Results:Agespecific seasonal excess P&l mortality estimates derived from the émpati
mortality databases were highly correlated with those derived from vital statistics datar{ge 0.7

0.9). We estimate that the 2009 A/H1IN1 pandemic was associated with 4,600 excess P&l deaths and
44,000 excess atlause deaths in the US, a deatHh ®imilar to the average seasonal influenza
experience. However, 53% of panderatated deaths occurred in people under 65 years of age,
compared to only 16% during seasonal epidemics (P<@bhclusionsOur estimates suggest that the
pandemic was ass@ted with a high mortality burden in individuals under 65 yrs, relative to their
experience with seasonal influenza. Influemeated excess mortality estimates in individuals over 65
yrs may lack precision and sensitivity analyses including data frama states are planned. Our new
inpatient mortality approach provides more timely estimates of influeredated mortality rates, well in
advance of the release of US vital statistics data. This approach may be applicable to monitoring
mortality trends inother diseases, with the State Inpatient Databases now covering 44 US states.
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A Novel Approach to Measure Contribution of Viral Hepatitis in Chronic Liver Disease Using
Ambulatory Care Data

O. Utuama H. Roberts, M. Klevens, E. Teshale, E. Hughes, R. Jiles;

Centers for Disease Control and Preventidtianta, GA, USA.

BackgroundChronic liver diseases (CLD) are a major cause of morbidity and mortality in the United
States.Several studies confined to small geographic areas have suggested that hepatitis B and C
infections contribute to the development of cirrhosis and primary liver cancer in as many as 50% of
cases. Of key interest therefore are the distribution of hepaBtisiepatitis C and other etiologies of CLD
in the larger populationMethods: To identify cases of CLD, we applied an algorithm developed by Bell
to 2007 National Ambulatory Medical Care and National Hospitals Ambulatory Medical Care data. These
surveys us a complex mulistage probability sampling technique to generate an encouhtsed,
representative sample of U.S. ambulatory care utilization. In 2007, this sample consisted of 102,741
visits to physician offices, emergency or outpatient departmentseiyhted analysis of frequencies and
percentages of CLD visits was conducted to estimate the burden of CLD attributable to viral hepatitis.
Results:An unweighted total of 788 potential CLD visits and 22 CLD etiologies were identified,
representing an estiated 6,738,463 (95% CI=5,264,357; 8,212,569)r€aid visits in 2007. Whites,
females and patients aged 55 years and older comprised 73.0%, 52.6% and 44.8% of such visits,
respectively. Diagnoses of hepatitis B, hepatitis C and hepatobiliary cirduasisnted for 6.8%, 3.6%

and 10.2%, respectively of CLD visits. Of visits by patients with hepatobiliary cirrhosis or primary
hepatocellular carcinoma, 7.0% were associated with viral hepaitinclusionsin our study, hepatitis

B and C accounted for ¥% of CLD visits in 2007, representing an estimated 700,188 visits. Data from
this geographically broader population support findings from sisizdle studies that viral hepatitis is an
important contributor to cirrhosis and primary hepatocellular carcitago The use of ambulatory care

visit data is likely to improve the understanding of the role of viral hepatitis in CLD in the U.S.

Application of an Automated Scoring System for Integrating Multiple Surveillance Systems, United
States, 2009

L. Richardsot?, A. Kruegér J. Reynold$, M. Patrick, K. Swansdrf, K. Heimah?, D. Col&

Centers for Disease Control and Prevention, Atlanta, GA,%48a#nta Research and Education

Foundation, Atlanta, GA, USA.

BackgroundNational foodborne disease suritance consists of multiple data collection systems.
Isolatebased systems collect data on individual isolates, such as piigdédjel electrophoresis

patterns, antimicrobial resistance phenotypes, and patient demographics. Outbreak surveillance collects
aggregate data on foods, etiologies, and outbreak settings. Food safety-pali@rs and stakeholders

need integrated information for decision making. Historically, linking databases relied solely on a state
public health laboratory identification numbé¢8labsiD). Records with missing or incorrefttiynatted

IDs could not be matched. We introduce an automated process for linking multiple surveillance systems
using additional epidemiological variabl®éethods: Salmonellaserotype Newport records from to
surveillance systems were matched using SlabsID, date of birth, specimen collection date, serotype, age,
gender, county, and specimen source. Variables were ranked and assigned points based on the
likelihood of a match: SlabsID received the highest emkpoint value and nospecific variables (e.qg.
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points received for each variable by the total points possible. The candidate with the highest linking
score was considered the most likely match and was confirmed or rejected by inspection. The
proportion of matched records was calculated by dividing the number of matched records by the
number of records. Tests for statistical significance were perforusitg exact method$kesultsThe
proportion of matched records was significantly higher using the automated scoring system compared
to using only SlabsID (59% versus 42%; p<.0001). Inconsistent formatting of the SlabsID was the primary
NBI &2y ¥ anbtthdsYldeatidgabvRldes among other epidemiological variables created additional
links between the database€onclusionsThe use of an automated scoring system significantly
increases the number of records contained in an integrated database andidb®abnsidered when

linking data from multiple sources. Linked datasets are a powerful tool for public health, as they provide
comprehensive data for idepth analysis of preventable diseases.

Are Smart Phones Better than PapBased Questionnaires forudveillance Data Collection? A
Comparative Evaluation Using Influenza Sentinel Surveillance Sites in Kenya, 2011

H.N. Njugund C. Deborah G. Emukufe D. Kinyanjdj C. Kinkade J.A. Mott, M. KatZ;

ICenters for Disease Control, Nairobi, Kedlt@nya Medical Research Institute/Centers for Disease
Control, Nairobi, KenydCenters for Disease Control and Prevention, Atlanta, GA, USA.
BackgroundManual data collection and data entry using papased questionnaires can be time
consuming and prone toreors. We introduced smartphones in 4 hospitesed influenza sentinel
surveillance sites in Kenya. We compared smartphooikected data to papebasedcollected data
previously collected by the same surveillance offitdgthods: Since 2006, the Kenyaihstry of Health

and the Kenya Medical Research Institute/Centers for Disease Control have conducted sentinel influenza
surveillance at 11 hospitals in Kenya. At each site, surveillance officers identify patients with respiratory
illness and administer larief (18 question) questionnaire that includes demographic and clinical
information. From May June 2011, we pildiested an electronic data collection system using Field
Adapted Survey Toolkit (FAST) on HTC Touch Pro2 smartphones at four sentifedrsitash site, we
compared questionnaires collected using smartphones to an equal number of-paped

guestionnaires collected by the same surveillance offieesults:A total of 1,019 papebased
guestionnaires were collected at the four sites fromcl4, 2010June 6, 2011 and 1,019 smartphone
guestionnaires were collected at the same four sites from May 3, 20idL26, 2011. In all, 5% of paper
based questionnaires were determined to be incomplete compared to 3% of smartphone
guestionnaires. Sevamaperbased questionnaires had duplicated patient identification numbers, while
no duplication was seen in smartphone data. Smartphone data were uploaded into the database within
8 hours of collection, and papéased data took an average of 24 days taptwaded. For one year,
paperbased data collection costs approximately 16,800 USD compared to approximately 14,500 USD for
smartphone data collection. All surveillance officers reported that smartphones were much easier,
faster, and more convenient to use data collection toolsConclusionsAt four influenza surveillance

sites, electronically collected data were subject to fewer errors and were quickly available for data
analysis. Operating costs were less for smartphones when compared to-paged d#a collection.
Electronic data collection using smartphones has the potential to improve data integrity and reduce
costs.

Evaluation of a Collaborative Program with Traditional Healers to Expand Surveillance for Plague in
Northern Uganda

E.C. ZielinskGuierrez', T. Apangty M. Haydef, A. Monaghaf) C. Black K. CavanaughP. Mead, K.
Griffith®;

Centers for Disease Control and Preventigart Collins, CO, U§Al,ganda Virus Research Institute,



Arua, Uganda3,NationaI Center for Atmospheric ResearBloulder, CO, US‘AJniversity of Colorado
Denver, Denver, CO, USBplorado College, Colorado Springs, CO, USA.

BackgroundPlague, caused by the bacteriofersinia pestjss an important cause of morbidity and
mortality in the West Nile region of Ugda. Plague needs to be treated with appropriate antibiotics to
reduce mortality. Estimates for Uganda suggest that up to 60% of the population use traditional
medicine (WHO 2002). In this overwhelmingly rural, upland area with limited resources, traditiona
healers are an important component of local health care. This may contribute to inadequate treatment,
underreporting of plague cases, and occupational risk for headigthods: Working with staff from the
Uganda Virus Research Institute and Uganda kiynigf Health, CDC undertook a qualitative assessment
with a sample of traditional healers in 2009. Eleven healers from two districts in the West Nile region
were interviewed; their practices varied and included herbal treatment, healing using spirits and
witchcraft. A pilot referral network was put into place in 2010 with 10 traditional healers, and an
evaluation of the program was undertaken in 2011, one year after the inception of the program.
Results:The assessment found that healers were aware ofysdg their area and most indicated that
they see patients with symptoms that could fit the description of plague. While most reported referring
4dza LISOGSR LX F3dzS LI GASydGa G2 GKS 20Kt OfAyAOz Yl
daysbefore referral. There was strong willingness to participate in training about plague and to engage
in referral. After the initial assessment, 10 healers were trained through individual visits and introduced
to local clinic staff who conducted monthly fmN-up visits. Traditional healers were provided with key
tools for referral: a bicycle, referral cards and a cell phone programmed with airtime and clinic contacts.
There was no confirmed plague activity in the region in 2010, however monthly trackirapand
evaluation showed that the traditional healers did refer >150 patients to health centers, many with
other serious illnesses. The majority of referral tools were still in place. Most healers requested
additional training and expansion of the program ther local healersConclusionsRecommendations

for the future of this program, and implications for ntmaditional rural surveillance efforts, will be
presented.

Enhanced Surveillance for Fatal Denglilee Acute Febrile Ilinesg Puerto Rico, 2010

K.M.Tomashek, A. Riverg I. River3 D. Blaf, J. Munozlordar, E. HunspergérJ. Bhatnagdy C.

Drew?, C. PaddodkW-J. Shief) L. Alvarez C. ChavézF. Cortes F. Davilg E. RodriguézR.

RodrigueZ D. SanabrfaJ. Serrarfo J. Torres R. Gabway®, S.R. ZakiH. Margoli§

Centers for Disease Control and Preventi®an Juan, PR, U8Astitute of Forensics Sciences, San
Juan, PR, US#enters for Disease Control and Preventidtianta, GA, USA

BackgroundDengue is a major public hétalproblem, with increasing global incidence and severity.
Recent fatal case reviews from Puerto Rico suggest that dengue mortality is under recognized and
underreported. We conducted enhanced surveillance for deaths following acute febrile illnes®(AFI) t
identify dengue deathdVlethods: Identification of fatal AFI cases began in 2010, with specimens
collected by hospital and forensic pathologists. Serum was tested for dengue virus (DENV) RNA by
reverse transcriptase polymerase chain reactionP®R), ashantiDENV IgM and IgG by enzirked
immunosorbent assay (ELISA); tissue was tested for DENV RNA and antigeRCBydRd
immunohistochemistry (IHC). A laboratepgsitive dengue case was serum or tissuePER positive or
anti-DENV IgM ELISA postiA laboratorynegative case was IgM ELISA negative in serum collected >5
days after fever onset, tissue ffCR negative, or RT/ w Yy S3I G A @S Ay &SNHzy Gl ]
onset. A laboratorindeterminate case was DENV RNA or-BENV IgM negative y & S NHzY O2 f f
days after illness onset and no convalescent serum specimen and tissue available for testing. Medical
records from cases are being abstracted using a standard fesults:Among 122 fatal AFI cases
detected, 39 (32%) were dengudtaatory-positive, 61 (50%) laboratoryegative, 21 (17%)

indeterminate and one was not processed. The majority (77, 63%) had an autopsy performed and 18

y
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(15%) had paired serum samples. Half (19, 49%) of laborptisijive cases had positive tissue-RTR

17 (44%) had positive serum-RCTR, and 3 (8%) were aDENV IgM positive. Twelve of the 19 positive
tissue RIPCR cases were IHC positive. Of 3B8@Hpositive specimens, DENM58%), DENY (28%)

and DEN\2 (14%) were detected. The median age oblalbory-positive cases was 45 years (range 0.4
Y2yidKa G2 yy @SIENROT op O0dmE:>0 6SNB xHn &SIFNa 2f
laboratory positive fatal cases in 2010 were residents of the less populated health regions including
Aquadila and AreciboConclusionsAutopsy rates doubled under the new system and the proportion of
indeterminate diagnoses was cut in half. Enhanced surveillance detected more laboratory confirmed
dengue deaths than in the 1998 and 2007 epidemics combined.

A Suveillance Sector Review: A Novel Method Used to Review All of the Infectious Disease
Surveillance Systems Operating in a Single Country

M.G. Baker S. Easther, N. Wilson;

University of Otago, Wellington, New Zealand.

BackgroundThe new International Het Regulations (IHR) require World Health Organization (WHO)
member states to assess their core capacity for surveillance. Such reviews also have the potential to
identify important surveillance gaps, improve the organisation of disparate surveillarteesyand to

focus attention orupstreamhazards, determinantgnd interventionsMethods: We developed a
surveillance sector reviemethod for evaluating all of the surveillance systems and related activities
across a sector, in this case those concemvét infectious diseases in New Zealand. The first stage was
a systematic description of these surveillance systems using a newly developed framework and
classification system. Key informant interviews were conducted to validate the available information o
the systems identifiedResults:We identified 91 surveillance systems and related activities in the 12
coherent categories of infectious diseases examined. The majority (n = 40 or 44%) of these were disease
surveillance systems. They covered all categgpparticularly for more severe outcomes including those
resulting in death or hospitalizations. Except for some notifiable diseases and influenza, surveillance of
less severe, but important infectious diseases occurring in the community was largehy. diisere

were 31 systems (34%) for surveillancaip$treaminfectious disease hazards, including risk and
protective factors. This area tended to have many potential gaps and lack integration, partly because
such systemwvere operated by a range of diffent agencies, often outside the health sector. There

were fewer surveillance systems for determinants, including population size and characteristics (n = 9),
and interventions (n = 11 onclusionslt was possible to create and populate a workable frarmew

for describing all the infectious diseases surveillance systems and related activities in a single developed
country and to identify potential surveillance sector gaps. This was the first stage in a review process
that will lead to identification of porities for surveillance sector development.
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Pulsetypes and Antimicrobial Resistance Genes Associated with MultidRagistantSalmonella
entericaserovar Typhimurium from Humasin Guangdong, China

Z. Liang S. W4, B. K& L. Rafy D. H& B. L, X. Dengj C. K& M. Mikoleif, J.D. Klerfa

Sun YasSen University, Guangzhou, Chif@enters for Disease Control and Prevention, Atlanta, GA,



USAGuangdong Provincial Center Disease Control and Prevention, Guangzhou City, Guangdong
Province, ChindChinese Center for Disease Control and Prevention, Beijing, China.
BackgroundSalmonellas a significantly important foodborne pathogen globa8gimonella

Typhimurium (ST)ral Enteritidis are the most common serovars in human infections worldwide.
Multidrug-resistant (MDR) ST is of big public concern as it can increase clinical treatment failure.
Salmonella Genomic Island 1 (SGI1) is-kbiéhromosomal region encoding resiste to ACSSuT (A:
ampicillin; C: chloramphenicol; S: streptomycin; Su: sulfamethoxazole; T: tetracycline). Due to the
location of SGI1, antimicrobial resistance associated with this genetic element is stably maintained. This
study was conducted to determé the prevalence of SGI1 in ST strains isolated in Guangdong Province
in ChinaMethods: A total of 232 ST strains were collected from outpatients with diarrhea from 22
hospitals in Guangdong Province from September 2009 to July 2011. For antimicretdégutiility
G6SadAy3a o! {¢03 4mBama §UinSlddé, B amitiBdly&gides/as well as
chloramphenicol, tetracycline and sulfanilamide to determine whether these isolates were MDR. DNA
was extracted from isolates with the ACSSuT patternR@R detection of SGI1 performed. Pulsetypes,
based on pulsed field gel electrophoresis patterns generated aftergbtriction enzyme digestion,

was performed on the ACSSiEBistant strains to determine relatedne$®esults:According to AST, 217
isolates were resistant to 3 or more classes of antimicrobials, considered to be MDR. Among these
isolates, 64.5% (140/217) had the ACSSuT resistant pattern. Nine strains (9/140; 6.43%) were positive
for SGI1. Seven of the nine S@dkitive isolates were fronmfants. PFGE analysis indicated there were
two clusters in the 9 SGHositive STs; two of the isolates from infants had a pulsetype indistinguishable
to that of a ST strain commonly associated with infant diarrhea in Guangdong pra@orgusions:

SGllis emerging as a resistance mechanism in isolates of ST from Guangdong Province, potentially
creating a serious public health challenge. Two of nine-B@itive strains shared a pulsetype that is
common among ST in Guangdong province. Increased suneceitar MDR ST is necessary for
Guangdong and other areas of China to track dissemination of these problematic strains.

FluconazoleResistantCandida parapsilosis An Emerging Agent of Fungemia in South Africa

N.P. Govendér?, J. Paté| R. Kularatn®, Y. Coovadfa, S. Seetharaii, N. Bosmair, A. Whitela®’,

A. Hooseft®, A. Ahlquist, 1. Zietsmal, TRAGSouth Africa Group;

!National Institute for Communicable Diseases, a Division of the National Health Laboratory Service,
Johannesburg, Southfrica,?University of the Witwatersrand, Johannesburg, South Affational

Health Laboratory Service, Johannesburg, South AfNzdional Health Laboratory Service, Durban,
South Africa’University of KwaZulatal, Durban, South Afric3jationalHealth Laboratory Service,
Cape Town, South Afric&)niversity of Cape Town, Cape Town, South Afiiatjonal Health

Laboratory Service, Pretoria, South Afritdniversity of Pretoria, Pretoria, South Afric¥enters for
Disease Control and PreverioAtlanta, GA, USAAmpath National Laboratory Service, Johannesburg,
South Africa.

Background Although candidemia is a common and deadly hospital infection, few data are available
from subSaharan AfricaMethods. From February 2009 through August Q0%entinel, laboratory

based surveillance for candidemia was undertaken in South Africa at 11-pebtlar hospitals and at
private-sector hospitals served by 4 private laboratory groups. An incident episode was defined as the
first blood culture isolatin of Candidaspecies from a patient admitted to a sentinel hospital. Incidence
was calculated for 9 pubhgector hospitals in 2009 using hospital admission denominators. Isolates and
demographic data were submitted for each case. Isolates were identifisdeciedevel and broth

dilution susceptibility testing was performed for 9 antifungal drugs; proposed new CLSI breakpoints
were used to interpret resultfResults Overall, 2,172 incident cases were detected, 773 (36%) by audit.
The incidence of candiémia ranged from 8.1 to 21.2 cases per 10,000 admissions. Of 1,399 reported
cases, 1,360 (97%) had a viable isol@@ndida parapsilos{(€P), the most common pathogen overall,



caused 572 (42%) cases. Over half of CP isolates (307/572; 54%) were @lge@sagtant. The

incidence of fluconazoteesistant CP disease ranged from 0.2 to 8.1 cases per 10,000 admissions. Only
29% (90/307) and 24% (74/307) of fluconaz@sistant isolates were susceptible to itraconazole and
voriconazole. Compared with otheases of CP fungemia, cases of fluconamdestant CP were
significantly more likely to be detected in Gauteng vs. any other province (271/422, 64% vs. 35/145,
24%; p<0.001) and in the privates. publiesector (148/220, 67% vs. 159/348, 46%; p<0.08&pnates

were not more likely to have fluconazalesistant CP fungemia than any other age group (76/143, 53%
vs. 211/390, 54%; p=0.84)onclusionsThe incidence of candidemia at South African hospitals is higher
than reported incidence from developeduntries. CP was the most common pathogen and remarkably,
over half of these isolates were fluconazoésistant, most with croseesistance to other triazoles,

limiting treatment options. Most of these cases were detected from hospitals in the most papulo
province and occurred across all age groups. Smouldering, undetected nosocomial outbreaks may have
occurred.

Antibiotic Prescription Practices for Acute Respiratory Infections in Minya District, Upper Egypt

M.M. Talaat, T. Saeit L. Hicks W. EiStoubary}, M. Abdel Fattah K. Dooling M. Ginidy, O. Ragah

A. Kandeé|

'Us Naval Medical Research Unit, No. 3, Cairo, E@gatters for Disease Control and Prevention,

Atlanta, GA, USAMinistry of Health and Population, Cairo, Egypt.

BackgroundExcessive use of antibiotics has contributed to the emergence and spread of antibiotic
resistant bacteria. This is the first study in Egypt to describe the antibiotic prescription practices of
physicians and pharmacists for acute respiratory infectionssjARMinya district, Upper Egypt.
Methods: All physicians treating ARI patients (internists, pediatricians, family doctors) in ambulatory
clinics (n=254) as well as all pharmacists (n=567) in Minya district were invited to participate in a survey
evaluaing their antibiotic prescribing practices for ARIs (common cold, sinusitis, bronchitis, pneumonia).
Results:Of professionals contacted, 236 physicians (93%) and 483 pharmacists (85%) practicing in public
and private settings responded. Physicians savedian of 55 patients per day-t50) in the

government clinics compared to 5 patients per dayp(} in private clinics. Pharmacists saw a median of
50 patients per day in both government and private settings. The proportion of physicians who reported
prescribing antibiotics most of the time or sometimes was 42.8% for common cold, 87.2% for sinusitis,
94.1% for bronchitis, and 91.6% for pneumonia. Bataams were most frequently cited as the

preferred antibiotic for all ARIs followed by macrolides (fdds@nd sinusitis) and quinolones (for
bronchitis and pneumonia). In the month before the survey, 82.2% of physicians reported being asked
by patients for an antibiotic when they felt one was not indicated. Among pharmacists (83.6%) reported
prescribing atibiotics for patients requesting medical consultation, where 52.5% of pharmacists
reported prescribing antibiotics most of the time or sometimes for common cold. Most pharmacists
(59%) reported at least 3 patients per day requesting antibiotics withquescription. Antibiotic

selection was similar to physicians, however, pharmacists reported prescribing a shorter duration of
treatment for colds (42d) (17.6% of pharmacists vs. 2.7% physici@m)clusionsAntibiotic

prescribing for ARIs by physiciaared pharmacists in Minya district is excessive. Innovative intervention
strategies are under development to reduce unnecessary antibiotic prescription for ARIs.

Mupirocin Resistant HAMRSA withinducible dindamycinResistanceCausingskin Infections in a
Tertiary Care Centre from Chennai, South India

N. Abimanyd, S. M, B.S. Dass'PP. KrishnanB. Sinhg S. &

Dr. ALM PG Institute of Basic Medical Sciences, University of Madras, Chenndipstiige of
Hygiene and Microbiology, University\8uerzburg, Wuerzburg, Germarijadras Medical College and
Govt. General Hospital, Chennai, India.



BackgroundMupirocin is a topical antibiotic used for treating skin infections and eradicating nasal
colonization by MRSA. Understanding the epidemioldgyupirocin resistance amorfgtaphylococcus
aureusis very important for proper use. Mupirocin resistant MRSA have been reported from various
parts of the world. Clindamycin is another important antibiotic used for the treatment of skin and soft
tissue inéctions caused by MRSA. Resistance to clindamycin has also been reported, there is increasing
occurrence of inducible clindamycin resistance. Treatment failures of infections with inducible
clindamycin resistance have been documented. Here, we report eaneggof a novel mupirocin

resistant HAMRSA clone with inducible clindamycin resistance causing skin infections in a tertiary care
center in Chennai, South Indidethods: 94 S. aureussolates acquired from clinical specimens from
various skin infections @re included in this study. All the isolates were screened for methicillin
resistance by cefoxitin disc diffusion method. AST was done for various antibiotics by disc diffusion
method. Mupirocin resistance was screened by mupirocin (5ug) disc diffusipangsletected byleS

gene PCR. Multiplex PCRs were done for detection of PVLMRSA aret§Pig. spatyping was done

by the method of Keiswerth. The study was approved by theRESLIts:63/94(67%) isolates were

found to be MRSA. All MRSA isolatese SCRectypable, with type V (49.2%), type 1l (38.1%), type |
(11.1%) and type 1{1.5%). 1663 (25.4%) MRSA isolates were found to be mupirocin resistant. All
mupirocin resistant MRSA isolates belong to therB&®ype Il (HAMRSAgpatype t037 andvere

positive for inducible clindamycin resistance. All mupirocin resistant isolates were MDR with sensitive
only to vancomycin, fusidic acid and linezolid. Other major spa types obtained in this study were t064
(n=22), t657 (n=9) and t425 (n=5). 15/94A%)S. aureussolates were found to be positive fpwlby

PCR of which 9 were found to be IMRSA and had S@Ectype V andspatype t657.ConclusionsWe
report emergence of a novel multidrug resistant HAMRSA clone with mupirocin and inducible
clindanycin resistance. High prevalence of MRSA (67%) in this study is already a big concern, the
emergence of this kind of MDRRRSA clone has to be addressed to prevent the increase in mortality and
morbidity.

Staphylococcus aureyS$A) Colonization among Chieh with and without Skin and Soft Tissue

Infections (SSTI)

K. ComeSabetti? W. Pomputiu§ B. Jurli G. Salh G. Short J. Mahoh R. Lynfiely

Minnesota Department of Health, St. Paul, MN, UsA&K A f RNBy Qa | 2aLIAdlrta yR /¢
Minneapolis, MN, USA.

BackgroundMRSA infections have increased over the past 15 years. The prevalence, sites and types of

SA strains colonizing infected and Aafected children are not well definetilethods: Children 6 me

18 yrs treated at MinneapolisSt®  t I dzf / KAf RNBy Qa |1 2aLllAidlfa sgAGK | {
patients with injuries) had nasal, throat, and perirectal or groin swabs cultured. Cases culture positive

for SA were defined as culttanfirmed (CC) or, if no positive culture, SSTdlimical diagnosis. SA

identification and PFGE were done at MN Dept. He&#sults:69 cases and 228 controls were enrolled
11/09-8/11; 80% lacked healthcare risk factors for MRSA; median age was 6 yrs. 22 (63%) of CC cases

had MRSA infection. Overal0% were colonized with SA; (69% CC, 53% SSTI, 60% controls); 26% of CC,
21% of SSTI cases and 4% of controls had MRSA colonization. MRSA colonization was more likely among
cases (OR=6.58, p<0.01), SA colonization did not differ between cases and c®htads was the most

likely site for SA colonization (p<0.01; 44% CC, 45% SSTI, 58% controls); 11% of cases had MRSA throat
colonization. SA or MRSA throat colonization did not differ between cases and controls. Cases were

more likely to have MRSA nasalanization than controls (OR=14.82, p<0.01) and to have

perirectal/groin SA and MRSA colonization (OR=2.64, p<0.01 and OR=20.24, p<0.01). 18 cases had a
buttock/groin SSTI and perirectal/groin culture; they were more likely to have perirectal/groin

colonization compared to other cases (67% vs. 24%; OR=6.25; p<0.01). 34% children had 1 positive site;
Hd2 x H aAirisSa o002t2yATlIGA2y 2N AYyFSOGA2y0vd h¥ GKS



groups. Four children had MRSA and M&®AclusionsColonkation was frequent in this population of
generally healthy children and most often with MSSA. MRSA colonization was more likely in cases than
controls. The perirectal/groin sites were useful to detect colonization, especially in cases with buttock
SSTI. Bout 25% of children with multiple sites of SA were colonized or infected with more than one SA
strain, including a few who were dually colonized with MRSA and MSSA. Further insight on the role and
impact of colonization is needed.

Prevalence and MoleculteEpidemiology ofStaphylococcus aureu®lonization in a Cohort of Rural

lowans

T.C. SmithM. Quick, B. Hanson, B. Forshey, R. Nair, A. Kates, S. Farina, A. Opese, J. Wu, S. O'Malley, S.
Wardyn;

University of lowa, lowa City, IA, USA.

Background Livesbck farmers are an emerging group at risk of colonization with methiciiistant
Staphylococcus aure(®RSA). In a previous study conducted by our group, almost half of swine
workers and pigs sampled were found to be colonized with MRSA on farmgaraltal lllinois.
Livestockassociated MRSA has been documented in an increasing number of countries, although most
studies have examined a relatively small number of farm workers in-seg®nal studies and have
frequently been conducted on the farm &itA largescale, longitudinal study of swine workers

examining carriage of and infection with antibietesistantS. aureu$ias not been conducted in the

United States, but is of vital importance, as the epidemiology of MRSA is rapidly chafegimods: We

have launched a prospective study of rural lowans, examining 1) individuals enrolled in the Agricultural
Health Study, a lonterm cohort study of pesticide applicators, focusing on those who raise swine and
2) a matched populatiotvased group lackingxposure to livestock. In both of these groups, we will
examine both colonization and infection wigh aureusResults To date, we have enrolled 1287 adults

and 52 children in 32 counties throughout lov&a.aureusvas isolated from 26.50% (341/1287) of

adults and 26.92% (14/52) of minors. MRSA was found in 3.50% (45/1287) of adults. Three hundred
eighteen of 410 total isolates have been tested for antibiotic susceptibility; 149 isolates showed no
resistance to the panel of antibiotics tested, 105 showesistance to two or more antibiotics, and 64
showed resistance to a single antibiopatyping has been completed for 267/410 isolates. The most
common type currently ispatype t002 (sequence type 5), a type which is common both in humans as
well asswine and poultry. This was found in 34/267 (12.7%) of isolates tested. Sequence type 398
associategspall & LIS &  0-ésbotige®ta durzupvere found in 36/267 (13.5%) of isolates. The

most common of these was t034 (25/267, 9.4%), followed by t572678 3.0%) and t011 (3/267, 1.1%).
ConclusionsLivestockassociated types @&. aureusire common colonizers of lowans in our cohort,
including individuals lacking contact with livestock or poultry. This suggests the potential for fioiman
human transmision or other transmission mechanisms.
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Wild Polio Virus Outbreaks in the Central African Republic &ttier Polio-Free Countries at Risk of
Importations, January 2010 to January 2012

I.U. Ogbuand, C. LamouredxS. Lowthér C. Burns C. Wolft, P. Chenoweth R. TangermarinF.
Mahoney, S. Wassilak



Centers for Disease Control and Prevention, Atlanta, GA,2W&Ald Health Organization (WHO),

Geneva, Switzerland.

BackgroundDespie an estimated 99% decrease in wild poliovirus (WPV) cases since 1988, sustained
WPV transmission in endemic countries continues to lead to outbreaks in previousirpelimuntries

and jeopardizes the Global Polio Eradication Initiative (GPEI)Netdods: Using WHO surveillance

data, we provide an overview of outbreaks reported during 28QQ@1 and describe details of the most
recent 2011 outbreak in the Central African Republic (CAR), a country at high risk for WPV importations
because of proximityo polic-affected countriesResults:During 2010, 20 WPV outbreaks with 1056

total cases were reported in 13 countries (including 441 in Congo and 458 in Tajikistan). During 2011, 13
WPV outbreaks with 76 total cases were reported in 9 countries, imgutB cases in West Africa (Céte
d'lvoire, Guinea, Mali and Niger), 1 case in the Horn of Africa (Kenya) and 21 in China. Outbreak size was
smaller in 2011 (median=1 case; rang&§lcases) compared to 2010 (median=4 cases; rangsg1

cases). The most rent outbreak in 2011 was reported in CAR, with 4 cases to date near the northern
border with Chad from 19 September to 8 December. After successful control of a focal outbreak of 14
cases in 2009, the following GPEI surveillance and vaccination indisai@ened each quarter from

January 2010 up to the 2011 outbreak: the percent-866mmth-old children with norpolio acute

flaccid paralysis(NPCt 0 A GK xn R2&4S&8 RSOfAYSR FTNRBY Hum: (2
selected monitoring of vaccination campaigns increased from 10% to 18%; the proportion of prefectures
meeting the NPAFP standard of 2 reported cases per 100,000 among children aged <15 years declined
from 100% to 83%; and the percent of adequate stool specimens collected from persons with AFP cases
declined from 91% to 85%.0onclusionsThe outbreak in CAR illustratesvia ongoing gaps in GPEI
surveillance and vaccination indicators characterize a country in which an outbreak was possible
following a cros$order importation. Polieree countries at risk of WPV importations, must maintain

high population immunity throughoutine immunization and supplemental immunization activities, and
maintain sensitive AFP surveillance systems promptly testing specimens in accredited laboratories to
prevent and limit WPV outbreaks.

Dog Vaccination and Campaign Management for EffecRabies ControlThe Bali Experience

P.P. SuseripL. SchoonmanP. Pudjiatmoky I.P. Sumantral.W. Sukanadil.W. Mardiand S.A.

Craftef, E. Sawitfi A. Budianton§ A.S. LubisA.P. Devj E. Brurh®

Directorate of Animal Health, Directora@eneral of Livestock and Animal Health Services, Ministry of
Agriculture, Jakarta, Indonesficood and Agriculture Organization of the United Nations, Jakarta,
Indonesia’Livestock and Animal Health Services, Province of Bali, Denpasar, IndGhessa/niversity
Cummings School of Veterinary Medicine, North Grafton, MA, USA.

BackgroundRabies was confirmed in southern Bali in late 2008. Initial dog vaccination and culling of
unconfined dogs was not successful to control the disease and by June 289hab spread to all nine
districts in Bali with 133 human deaths recorded to dafethods: In 2010, the first islanavide dog
vaccination campaign was implemented, followed by a second istaael campaign in 2011. The
strategy in both vaccination camigms focused on achieving at least 70% vaccination coverage in each
subvillage in Bali by using vaccination teams with speeiediped dog catchers. These teams enabled
vaccination of the roaming dog population. The second vaccination campaign wasgkamh managed
from the provincial level. A wethanaged campaign implementation system was put in place with the
following key components: 1) SMS reporting alongside a paper reporting system, 2) daily, weekly, and
monthly coordination meetings, and 3) ddapment of campaigispecific SOPs and-&ervice training

of field staff. The number of dogs vaccinated and p@sicination survey results were sent daily by the
93 vaccination teams via SMS to the provincial campaign management unit, which enabledtttis
monitor the daily vaccination coverage at sublage level and to advise on-vaccination if coverage

was insufficient. The campaign management consisted of divisions for vaccination, rapid response and

H



surveillance, logistics, and communicatiooth at provincial and district level. Key people in the

campaign management and field staff were trained based on their responsibilities in the SOP such as
dog catching and handling, vaccination, cold chain and logistic management, rapid response,
communcation, surveillanceand integrated human bite case managemeRésults:Using this well

managed and coordinated control strategy more than 234,000 dogs were vaccinated (estimated dog
population coverage 784%) in 4373 sukillages (100%) within a threeonth period. This simple

strategy successfully reduced the human cases by 72% and animal cases by 79% in 2011 compared to
2010.ConclusionsThis experience in Bali shows that a simple control strategy based on dog vaccination
implemented with daily mondring and management of vaccination activities can effectively reduce
rabies in both animals and humans.

CostEffectivenesof Intervention Strategies for Pandemic Influenzah€ Role of Pandemic Severity

G. Miln€, N. Haldet, M. Postm3, J. Kelsb

'University of Western Australia, Crawley, Austraﬂlmiversity of Groningen, Groningen, Netherlands.
BackgroundObviouslythe severity of an influenza pandemic directly influences its overall cost as high
healthcare costs and productivity losses due ¢éaith arise from severe pandemics. Yet, economic
analyses taking severity explicitly into account are scarce. For different levels of severity, we applied an
individuatbased simulation model of a community of 30k persons in Western Australia and combined
this with an economic analysis to determine the cost of a range of mitigating interventietisods:

Using recently obtained data from the 2009 H1N1 pandemic, and a 1 to 5 severity scale relating
hospitalization and ICU rates to case fatality ratios (G#&RYletermined which interventions are most
costeffective for a particular severity category. Social distancing and antiviral drug interventions were
simulated under 3 transmission settings and 5 severity categdriesults:For low severity pandemics,

as interventions increase in effectiveness (reducing the illness attack rate AR by combining interventions
together or extending their durations) costs also increase. In contrast, for high severity pandemics,
increasing intervention effectiveness decreatmal costs. For a pandemic with a reproduction number

of 1.8 (and no single intervention reduces AR by > 50%) a highly effective combined strategy of antiviral
treatment, household prophylaxis and extended school closure reduces the AR from 32% to 8%. For
low severity pandemic (CFR 0.1%) this intervention costs $34,873 per Life Year Saved (LYS); for a high
severity pandemic (CFR 0.75%) it costs $10,972 per LYS; for an extremely severe pandemic (CFR 2.5%)
costs are $8,318 per LYS. Total pandemic costssoétrategy are $474, $1,089 and $2,734 per person,
respectively. For low severity pandemics the overall costs are dominated by productivity losses due to
illness and social distancing interventions; for high severity pandemics, costs are dominated by
healthcare costs and costs arising from productivity losses due to d€aticlusionsResults indicate

that interventions which include rigorous social distancing policies, considered unacceptable for low
severity pandemics due to societal disruption, aee@ssary for high severity pandemics to substantially
reduce the attack rate and are also the most eeffective strategies available.

Rapid Investigatiorof a Multistate Outbreak of Listeriosis Associated with Farm A Cantaloupes Using
the Listerialnitiativet United States, AugugtOctober 2011

J. McCollur?, B. Silk K. JacksdnK. O'Conndr M. Imanisiit, A. Cronquigt S. CosgroveR. Vogt T.
GhosH, N. Jail®, M. Ibraheem?, A. Gelfiug T. DuVernay C. Spires S. Merriweathet, P. Teitef, M.
Freeman, L. Joseph E. Trees K. Nefl, C. Tarr, B. Mahon, G. Wright, R. Tauxe

!Centers for Disease Control and Prevention, Atlanta, GA,’G8larado Department of Public Health
and Environment, Denver, CO, USEjCounty Health DepartmenGreenwood Village, CO, USKew
Mexico Department of Health, Santa Fe, NM, Uséod and Drug Administration, College Park, MD,
USA®’Food and Drug Administration, Denver, CO, USA.



BackgroundLiisteriosis has a long median incubation period and affgmgific higherisk populations,

making outbreak investigations challenging. Tisterialnitiative (LI), an enhanced surveillance system

that links routinelycollected epidemiologic data on food histories with molecular subtyping data, was

started in 2@4 to address these issues. On September 2, 2011, the Colorado Department of Public

Health and Environment notified CDC of an apparent outbrietgthods: We identified outbreak strains

of L. monocytogeneand defined cases as illnesses with these stramated August-Dctober 31. As

case food histories were reported, we compared outbreakociated cases to sporadic cases in patients

xcn @SEFENBR 2fR ¢A0K aLIS200YTayebackadienviBotniebtdt investzfitiads(i = H n
were initiated simulaneously Results:On September 9, a casase comparison of 11 outbreak

associated cases to 85 sporadic cases reported to the LI showed an association with cantaloupe (odds

NI GA2Ty ®opT ppz O2yFARSYOS Ay i S NI bnistredgthengdy(n=10do = Kk 0 ®
OFraSaT hwliImMnodpT P> /LY HPnI K0X FYR CFENY ! Aaads

outbreak strains of. monocytogenewere identified. These strains were isolated from cantaloupe

Al YL S&a Ay LI GASHNBAD KYRSEYIDANROSRF GadG2al YL Sa TN
FLOAftAGED LYy G2GFf=X mnc OFasSa FyR om RSIFGKA AYy HY

(86%) and 94% of patients reported eating cantalowpanclusionsRapid interviewing and suljhjng in

the LI enabled a casmse analysis early in the investigation, which rapidly confirmed an association

between the outbreakassociated cases and whole cantaloupe. This epidemiological evidence supported

a voluntary recall of Farm A cantaloupes withO days of reporting to CDC, preventing additional cases

and deaths.

A DengueOutbreakin a SmalPacific Island ChainRepublic of the Marshall Islands, 2042012

T.M. Sharp, E.J. Nillés J. PerePadilld, K.S. Tikomaidraubut34E. Azures P. Lata®, J.L. Munoz

Jordar, E. HunspergérJ. Langidrik T-H. Chefy K.M. TomashékH.S. Margolis

!Centers for Disease Control and Prevention, San Juan, PRW#BI8, Health Organization, Division of
Pacific Technical Support, Suva, ?-Majuro Hogpital, Majuro, Marshall Island$Centers for Disease
Control and Prevention, Honolulu, HI, USA.

BackgroundDengue, a potentially fatal febrile illness caused by four mose¢tatmsmitted dengue
viruses (DEN¥-4), is endemic in many regions of the Pacifiowever, little is known about dengue in
the Republic of the Marshall Islands (RMI). In October 2011, a dengue outbreak was identified by
hospital staff in Majuro, RMI. To better understand the epidemiology of dengue in this population,
surveillance dat wereused to identify and describe reported casktethods: Suspected cases were
individuals in RMI that met the 2009 World Health Organization dengue clinical case definition and had a
serum specimen submitted for diagnostic testing. Jpakitive casetad the DENV protein NS1 and/or
anti-DENV IgM antibody detected with the Standard Diagnostics Dengue Duo rapid diagnostic test. All
available serum specimens were also tested by seroggeific RIPCRResults:As of January 18,
2012,1,464 suspected dgue cases had been identified, of which 677 (46.2%) werpdaltive. Of 335
specimens tested by FACR, DEN¥/was detected in 222 (66.3%); no other DENV serotypes were
detected. Cases were detected on the atolls of Arno, Enewetak, Kwajalein, Majudirdgdvhere

0.3%, 1.4%, 0.6%, 2.2% and 1.4% of residents, respectively, testaabltie. Individuals-@ and 1629
years of age tested lapositive at a rate of 6.0 and 41.3 per 1,000 residents, respectively. Atypical
clinical cases included two cas#svertical DENV transmission, one case of dengue encephalitis, two
individuals ceinfected with DEN\8almonellal'yphi, and one individual éafected with
DENVMycobacterium lepraeThere were no dengueelated deathsConclusionsThis is the first

reported outbreak of dengue in RMI. However, the age groups of affected individuals and known
propensity for DENM to cause clinically apparent illness predominantly on secondary DENV infection
suggest that: 1) there may have been a dengue outbreak in RMledk6 ago that was unrecognized
due to lack of surveillance; and 2) the actual number of individuals infected during this outbreak may



have been substantially higher than the number of reported cases. Routine clinical and epidemiologic
monitoring is recormended to determine if DENV is endemic in RMI and identify future outbreaks.

Morbidity Due ToSchistosomiasis Among School Childrelkenya, 2011

A. Samuel§ P. MwinZ, M. Elizabeth G. Muchifi, M. Hydé, S. Montgomenry; D. Karanjg E. Secdr
'Centes for Disease Control and Prevention, Atlanta, GA, EI!Mya Medical Research Institute,
Kisumu, Kenya.

BackgroundSchistosomiasis affects >350 million persons worldwide, and is associated with liver
abnormalities, stunting, wasting, anemia, exercigelarance, and decreased qualitf-life. We present
baseline data from a muliiear study on the impact of control strategies #chistosoma mansoni
associated morbidityMethods: We randomly selected 822 Kenyans agelygars from communities
withS.mansoniA Y FSOG A2y LINBGI f Sy OS Skxmapsendnd goiitrardrhitted ¢ S NB
helminth (STH) infection; blood was tested for malaria and anemia. Abdominal ultrasound,
anthropometric, qualityof-life, and exercise tolerance examinations were perforrntedssess

morbidity. Data were analyzed using-clgjuared tests and Poisson regression, accounting for clustering
with generalized estimating equatiorBesults! (241 f 2F pdpt OKAEf RNBY 02y i NR
complete morbidity assessmentS. mansoniSTH, andPlasmodium falciparurmfection prevalence

were 69%, 25%, and 8%, respectively. Anemia and hepatomegaly prevalence were 36% and 67%,
respectively. In univariate analysis, anemia was more common in children with schistosomiasis (40%)

than without 28%; P=0.01). Hepatomegaly was more common in children with heavy intensity of
schistosomiasis, defined by >399 eggs per gram of stool, (79%) compared to uninfected (62%; P=0.01). In
multivariate analyses, heavy intensity schistosomiasis (adjusted prexatatio [aPR] 1.78; confidence

interval [CI]: 1.172.69) and malaria (aPR 1.37; CI: 11088) were predictors for anemia. Liver

abnormalities were more common in children wiBh mansonfaPR 0.78; CI: 0.60999) and STH

infections (aPR 0.63; Cl: 0-@®7). Schistosomiasis was not associated with lower quatitife, poor

exercise tolerance, or abnormal anthropomet@onclusionsSchistosomiasiassociated morbidity in

Kenyan schoethildren included anemia and liver abnormalities. However, measiripgct of

schistosomiasis control might be challenging, and new tools are necessary to better inform

programmatic decisiomaking.
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Board76. Alarming Trend of Antibiotic Resistanée Pseudomonas aeruginodaolates

M.E. El Zowalaty

Zagazig University, Zagazig, Egypt.

BackgroundP. aeruginosa a concerning opportunistic human pathogen frequently causing
nosocomial and life threatening infections. Various clinical problems cdysedaeruginosare partly
because the organism is inherently resistant to antibiotics and is able to acquire resistance to most
effective antimicrobial drugsviethods: The present study was thus conducted to determine the
occurence of resistance to conumly prescriped antibiotics iR. aeruginosasolated from patients
admitted to universityaffiliated hospitals in Zagazig, Egypt. A total of 250 specimens were examined.
The MICsvere determined according to CLSI guidelines. The mechanisms of resisgantzctamases
and efflux mediated resisatance were invetigated as described previdestylts:From 250 specimens



collected, 86 isolates d¢t. aeruginos#&34.4%) were isolated. It was found that piperacillin, meropenem,
amikacin, and polymyxin B wereetimost effective antibiotics and all tested isolates were susceptible
(100%), followed by imipenem (99%), ticarcillin (80%), ciprofloxacin (59%), ceftazidime (58%), cefipime
(40%), gentamicin (9%) and norfloxacin (8% yaeruginosasolates were highly sstant to aztreonam,
azithromycin, ceftriaxone, and amoxicillin/clavuléng @ L (i ¢ | dactansizyrBduddida Bndl |
multiple drug resistance efflux pumps were predominant in resistant isolates. The present results
showed that 42 (48.8%) &. aeruginosa a 2 f | (i SaktanmSp®dduders. In addition, efflux pump
was identified in 34 (39.5%) d®. aeruginosghat effectively utilized an efflurmediated mechanism of
resistance against cefotaxime, ticarcillin, azetreonam, meropenem, and norfloxacin but not to
streptomycin. The MICs of selected antibiotics were determingatésence and absence of efflux
inhibitors dinitrophenol (DNP) and dicyclohexylcarbodiimide (DCCD). The addition of DNP and DCCD
enhanced the activities of selected antibiotics as observed by reduction ofQdhclusionsThe

importance of the study is dicating that escalating rates of MDR amdhgaeruginosésolates remain a
concerning clinical problem facing patients and health officials. This requires an urgent need for control
policy of prescription and use of antibiotics in hospitals for preverntiosteady increase in resistance.

Board77.The Use oEscherichia cols a Sentinel for Antimicrobial ResistanceSalmonella

N.A. Womack

US Food and Drug Administration, Laurel, MD, USA.

BackgroundNational monitoring programs for antimicrobigdsistant enteric pathogens often include
Escherichia cadis a sentinel for the consequences of selection pressure in samples $akenenellds

not recovered. The purpose of this study is to determine the predictive powgr oblifor resistance in
Salnmonellafrom retail meats in the National Antimicrobial Resistance Monitoring System (NARMS).
Methods: Following NARMS standard methods, one colony for each bacterium was isolated for
susceptibility testing. Antimicrobial minimum inhibitory concentratiokd@) were determined by broth
microdilution following CLSI standards. The predictive powér. @blin determining resistance in
Salmonellavas assessed using both the Positive Predictive Value (PPV) and Generalized Linear Mixed
Model (GLMM) analysi&.coliand Salmonellavere recovered from 15,208 retail meat samples,

including chicken breast (n = 3,808), ground turkey (n = 3,762), ground beef (n=3,818), and pork chops
(n=3,820) purchased from grocery stores in Georgia, Maryland, Oregon, and Tenkéssawlyzed 9
years (2002010) of susceptibility monitoring data for 15 antimicrobial ageRessults:There were

3,078 retail samples culturgositive forSalmonelland 10,479 retail samples positive r coli Of

these samples, there were a total 855 that were simultaneously positive for bdh coliand
SalmonellaWhen observing the prevalence and PPV of antimicrobial resistance among the 855 paired
isolates, we found that the PPV fiar colpredicting resistance fosalmonellavaried by drug ad

serotype, and was higher when the frequency of resistance was high. In the GLMM analysis, the
predicted probability was presented only for those drugs (amoxicillin/clavulanic acid, ampicillin,
ceftiofur, cefoxitin, and ceftriaxone) wheke colresistance had a statistically significant effect on
Salmonellaesistance at the 95% probability level. For these drugs, the probability of resistance in
Salmonellavhen resistance was presentkn colranged from 2643%.ConclusionsResults indicate

that the predictive power oE. colias a sentinel organism for resistanceS@monellavaries by

antimicrobial agent and should be considered with caution.

Board78. Epidemiology of the Newly Reportable Carbapend®esistant Enterobacteriaceae (CRE) in
Tennessee

A.E. EdwardsM.B. Crist, M.A. Kainer;

Tennessee Department of Health, Nashville, TN, USA.



BackgroundAntimicrobial resistance is a challenge for medical and public health professionals.
Limitations in the availability of new drugs and misuse of artittsdhave resulted in organisms that are
more difficult to treat. One group of emerging drogsistant organisms is carbapeneaesistant
EnterobacteriaceaéCRE). CRE pose a significant health threat because they exhibit phasdiaded
resistance that ca spread between genera and confer resistance to nearly all classes of antibiotics. In
order to proactively assess the presence of these organisms in Tennessee (TN), the TN Department of
Health (TDH) recently added CRE to its reportable conditions. Theagno provide insight into the
epidemiology of CRE in TN, and to prevent transmisMeathods: All healthcare facilities and

laboratories in TN are required to report CRE to TDH by telephone the next day and via written report
within one week. Once redged, information on species, antibiotic resistance, patient demographics,

and specimen source are entered into two databases. One system, National Electronic Disease
Surveillance System, is for state and national reporting and the other, WHONET, ialysisanf

resistance patterns. To ensure accuracy of the data, reports are validated to ensure they meet the new
Clinical Laboratory Standards Institute breakpoissults:From 1/2/20119/30/2011, 101 cases of

CRE were reported to the state. Most casesurred in adults with an average age of 6edian=66); 7
pediatric cases were also reported. Of the reported cases, 39% occurred among men and 61% among
women.Enterobacter cloaca@3%) is the most common isolate, followedHscherichia co{B2%),

Kkebsiella pneumoniafl9%) Serratia marcescer(8%),Citrobacter freundi{2%),Morganella morganii

(2%), andProvidencia stuartif1%). The level of resistance was also determined for doripenem (High
(H)=57%, Low (L)= 43%; N=7), ertapenem (H=52%, LN4%92); imipenem (H=84%, L=16%;N=19); and
meropenem (H=75%, L=25%; N=Z8&)nclusionsTDH will use these data to inform policies regarding
CRE infection control in healthcare settings, including nursing homes and physician offices. At present,
weareexpaRA Yy 3 2dzNJ adGF 4GS 102N i2NBQa OF LI OAGeE G2 AyOf
conferring carbapenem resistance.

Board 79 Antimicrobial Susceptibility of Commensé&lscherichia cofrom Cattle, Pigsand Chickens
(20022006) Recovered fror8 EUCountries (EASSA Program)

A. de JongS. Simjee, M. Vallé, H. Moyaert, V. Thomas, P. Butty, U. Klein, H. Marion, T. Shryock;
EASSA Study Group, Brussels, Belgium.

BackgroundThe European Antimicrobial Susceptibility Surveillance in Animals (EAS®Airs th

ongoing program to study the susceptibility to hurAase antibiotics of zoonotic and commensal

bacteria from healthy food animals across the EU. Here, antimicrobial susceptibility is reported for
commensakE. coli (Eaecovered from 2002 to 20064ethods: Colon or caecal content was randomly
collected at 4 abattoirs per country (5 countries per host). Each herd/flock was sampledoneze

isolated using standard methods. Susceptibility testing against 9 antibiotics was done by agar dilution
(CISI, M31A3) in a central laboratory. Clinical resistance (CLSI, #8200except colistin: EUCAST) was
assessed per antimicrobial and country; decreased susceptibility (DS), applicable for 4 antibiotics, was
based on epidemiological coff (ECV) values d@efined by EFSA (2008) and comprises the number of
isolates with MIC values exceeding the wilde MIC distribution (>ECV) but not deemed to be clinically
resistant (<clinical breakpointResultsin total 4501Ecwere recovered (cattle (Ca) n=1396,p{®)

n=1543, chickens (Ch) n=1562). Mean resistance (%pfor each respective animal host was:

ampicillin (A) 6.2, 32.2, 53.1; cefepime 0, 0, 0; cefotaxime 0, 0.2, 4.0; ciprofloxacin 1.0, 0.4, 5.6;
chloramphenicol 3.2, 16.5, 14.4; colistin 0.1, 0.2, gentamicin (G) 1.4, 1.6, 3.5; tetracycline 12.3, 67.1,
67.2; and trimethoprim/sulfamethoxazole 5.6, 40.3, 48.2. DS was particularly apparent for ciprofloxacin
(2-4 % for Ca and P; 32% for Ch), whereas the corresponding figures for cefotaxime vesre 0.9 %.

In case of A and G, DS was negligible (<0.7%). Overall, France and Italy (Ca), France and Spain (P, Ch) and
Germany and Netherlands (Ch) showed the highest number of resistant isolates; Denmark (P) showed
the lowest.ConclusionsThis parEU suvey, with standardized methods, shows variable antimicrobial



resistance among enterke. colisolates at slaughter. Prevalence of resistance varied strongly for older
drugs and between countries but clinical resistance to newer critically important comggonas absent
to low. For the latter, decreased susceptibility varied from very low to high. Epidemiologia#f cut
values are important tools to assess epidemiological resistance to the new classes.

Board80. AFHSGSEIS DoD Antimicrobial Resistance\&iifance Efforts and Vision Forward

R.M. ChandrasekereD. Blazes;

Armed Forces Health Surveillance Center, Silver Spring, MD, USA.

BackgroundThe Armed Forces Health Surveillance Center (AFHSC) has become more invested in
surveillance regarding antimmmbial resistant organisms (ARO). In FY11, AIGESE supported 12 ARO
activities in six countries. Wound infections have been a common complication of injury for US military
personnel serving in combat zones. Outbreakéahetobacteiinfections have bee common, requiring
continuous surveillance with genetic characterization to direct infection control meaddethods:

AFHSC has supported development of a centralized microbiology lab within the military to characterize
multi-drug resistant pathogens drassist in DoD outbreak investigations. AFHSC also supports several
Methicillin-resistantStaphylococcus aurestudies in recruit and active duty populations in constrained
environments (e.g. shipboard populations) where risk for infection is high.d@utse Continental

United States, AFHSC has supported several healtlasaiated infection surveillance efforesults:

In FY11, surveillance was initiated at several hospitals in Peru to determine patterns of antimicrobial
drug resistance among nosammial infections. Preliminary findings showed nearly 50% of isolated
Acinetobactemwere multidrug resistant. Several activities abroad also include antimicrobial susceptibility
testing of isolates collected through previous studies and development of addasharacterization
techniques. For example, techniques have been developed by the Armed Forces Research Institute of
Medical Sciences to identify and characterize extended spectrumlbetamase genes in

Enterotoxigenic E. cqETECAfter a study wasonducted to look at resistance mechanisms in ETEC
ConclusionsMoving forward, AFHSGEIS aims to develop a robust antimicrobial surveillance network.
This will be accomplished by leveraging existing laboratory infrastructure, equipment and personnel,
further defining priorities regarding resistant pathogens, and through the development of data
standardization tools that allow comparison of data across regions and longitudinally. The ultimate goal
is to generate data that will inform policies and intertiens to better treat and prevent infectious

disease threats to both military and civilian populations.

Board81. Establishment of In Vitro Susceptibility Profiles f@.gattii Molecular Types

N.J. Igbal, C. Boldeh E. DeBedsN. MarsderHaud, R. Wohie®, J.R. Harrls S.R. Lockhdrt

Centers for Disease Control and Prevention, Atlanta, GA,’08#gon Department of Human Services,
Portland, OR, USANashington State Department of Health, Tumwater, WA, USA.
BackgroundCryptococcus gattdauses imasive disease in both humans and anim@lsgattiican be

divided into four molecular types that may define cryptic species. There is evidence that molecular types
of C. gattiiare restricted geographically and susceptibility to antifungal drugs magr difflong the

types. We performed susceptibility testing @n gattiiisolates representing each of the four molecular
types to determine if antifungal susceptibility differences eXN&tthods: A total of 298C. gattiiisolates

stored at Centers for Disea€ontrol and Prevention and obtained from human, animal, and
environmental sources from Bostwana, South Africa, Australia, India, US, and Canada were used in the
study. Multilocus sequence typing (MLST) analysis ofJfRa5andIGSgenes was used to groupe

strains into previouskgdefined molecular types. Susceptibility data for fluconazole (FLU), voriconazole
(VOR), itraconazole (ITR), and posaconazole (POS) were generated for all isolates using broth
microdilution as described in CLSI document MZ¥. Results:VGlI isolates had the highest geometric
mean (GM) MIC values for FLU, VOR, and ITR and VGl isolates had the lowest GM MIC for all drugs



tested. These differences were statistically significant (p<0.001). With the exception of posaconazole,

GM MICvalues for each drug tested had the pattern of VGI < VGIII < VGIV < VGII. For posaconazole alone
VGl isolates had the same GM MIC as VGIII and VGIV isolates. The VGIIc subtype from the current
emergence in the Pacific Northwest US had the highest GM/BMU@s for FLU (21.7) and VOR (0.23)

and may represent clonal expansion of an azole resistance phendgpelusionslsolates of

molecular type VGII were less susceptible than other molecular fypésoto FLU, VOR, and ITR.

Differences inn vitro susceptibility imply that molecular types @f. gattiicould respond differently to

antifungal treatment. Because the molecular types are somewhat associated with geography,

geographic origin of an isolate may help determineritgitro susceptibility to atifungals.
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Board82. Comparison of Clinical Features betweeeaSonal and Pandemic Influenzases in

Pakistan

N. Badar U. Bashir Aamir, R. Mehmood, N. Nisar, %idi,B.M. Kazi;

National Institute of Health, Pakistan, Islamabad, Pakistan.

Backgroundin April 2009, a novel pandemic influenza A HIN1 emerged that spread globally causing
significant morbidity worldwide. Various studies have shown the clinical fesitnir pandemic H1IN1

cases were prolonged while the disease severity was comparable between seasonal and pandemic H1
cases. This study analyzed the statistical significance of clinical features-aruthid conditions among
seasonal influenza A (H1N1 an8N2), Pandemic influenza A HIN1 2009 (Pdm H1) and influenza B.
Methods: Respiratory samples (Nasopharyngeal or throat swabs) and epidemiological data from
suspected ILI/SARI patients (based on WHO case definitions) collected from January 2009 to April 2010
were included in the study. Samples were analyzed by real time PCR according to CDC protocols. The
epidemiological data including clinical features (fever, cough, sore throat and shortness of breath) and
predisposing risk factors (allergies, respiratdiser, metabolic, heart diseases and smoking) from these
three positive influenza groups was analyzed based on results for influenza suRgggts:A total of

2275 patients were sampled out of which 614(27%) were positive for influenza of which sdaiofal

(18 with A/H1, 72 with A/ H3), 279 were influenza pdm/H1 and 24BIMean ages in the groups were

10 ++13.2 years, 28 +17.4 years and 24 9.9 years. Age was observed as a significant contributing
factor among influenza groups by analydisariance (P<.001). Multivariate analysis of clinical features
among the groups showed statistically significant differences for fever (p < .001), cough (p < 0.001), sore
throat (p = 0.013) and shortness of breath (p = 0.002). The hospitalization trensigvaficantly higher

for Pdm H1 and Influenza B cases (p < 0.001). The impact of predisposing risk factors was not statistically
significant among the three groupSonclusionsOur study showed a significantly high incidence of

fever and cough in seasahH1 and H3 infections as compared to Pdm H1 and seasonal Inf B. On the
other hand, symptoms such as sore throat and shortness of breath were more frequent in influenza B
and Pdm A H1N1 infections. In conclusion, the epidemiology of PdmH1 in Pakistsignifacsantly

different for some clinical features from seasonal influenza subtypes circulating before and during the
pandemic.



Board83. Epidemiology and Burden of Influenza among Children Less Than 5 Years Old in Suzhou,
China

T. Zhang Y. Ding J.Zhang, D. Wang Q. Zht, J. W4, Y. Jiang Z. Feny J. McFarlarid M. Steinhoff,

S. Black G. Zhab

School of Public Health, Fudan University, Shanghai, GBimghou Children Hospital, Suzhou, China,
3Suzhou CDC, Suzhou, Chiéjina CDC, Beij, China’US CDC, Beijing, ChiffaA Yy OAY Y I GA [/ KAf R
Hospital, Cincinnati, OH, USA.

BackgroundData on the epidemiology and disease burden of children with laboratonfirmed

influenza in China are limited. Prospective data are needed to devatmine policy and improve

pandemic preparednesdlethods: A retrospective study was conducted on children with documented
influenza infection hospitalized at Suzhou Children Hospital during 2005 to 2009. Since March 2011, we
conducted a prospective studg identify influenzdike illness (ILI) cases with influenza confirmed by
reverse transcriptas@olymerase chain reaction or immunofluorescent assay in outpatient clinics and
inpatient wards from Suzhou Children Hospital in China. The-sooimomic infornation, medical
expenditure, absenteeism and other indirect costs incurred by ILI cases of outpatient and inpatient have
been collected. At the same time, the medical resources were also investigated in Suzhou City. Age
specific excess rate of hospitalizatiwas calculated and extrapolated to estimate Suzhou annual
influenza pneumonia hospital admissions. The preliminary data of retrospective study and prospective
study from March to August were analydesults:A total of 480 hospitalized children posiby
immunofluorescent assay for influenza had been identified during 2005 to 2009. The hospitalizations for
influenza occurred year round, most commonly in the winter with a second late summer peak (August
September). The excess rate of hospitalizatissogiated with influenza among children less than 5

years old in different years and age group was estimated to between B¥8.3/10,000. From March

2011 to August 2011, influenza was identified in 20 (7.5%) ILI outpatients and in 4 (2.2%) ILI sapatient
There were 48.2% ILI outpatients had medicine before doctor visit and about 42.6% outpatients went to
the hospital two or more times. Thus the mean medical expenditure of ILI outpatients was 1029.1 RMB.
The absenteeism was 7.0 days (IQR:8354days)The hospitalization costs of the ILI inpatients were
4488.9 RMB (IQR: 3565.5692.0).Conclusionsinfluenza hospitalization in young children occurs
throughout the year in Suzhou. The burden of influenza among children less than 5 years old in Suzhou
area may be underestimated, indicating that immunization of influenza vaccine could be beneficial.

Board84. Evaluation of Definitions Used To Identify Influenza among Hospitalized Patiefggidence
from a Rural Population in Western India

S. Hirvé? M. Chadhd K. Lafony F. Dawood P. Lelé S. SambhudasA. Deoshatwar, S. JuvekarR.

LaP, A. Mishra:

'KEM Hospital Research Center, Pune, IABiapartment of Public Health and Clinical Medicine, Umea
University, Umea, Swedetational Institde of Virology, Pune, IndiéCenters for Disease Control and
Prevention, Atlanta, GA, USEenters for Disease Control and Prevention, New Delhi, India.
BackgroundSyndromic case definitions for influenza surveillance are still a matter of considerable
debate due in part to the wide clinical spectrum of influenza, which can present differently depending
on patient age and virus stpe. As a result, case definitions are not standardized across surveillance
programs, making global comparison of diseaselbn estimates difficult. The Influenza Disease
Burden, India study used very broad clinical criteria, enrollifgatrents with any acute medical iliness

in the 22 villages covered by the Vadu Demographic Surveillance AreaMatheds: From May 2009

to April 2011 we enrolled hospital admissions with any acute medical illness, including acute
exacerbations of prexisting chronic illness, collecting detailed information on clinical presentation.
Nasal and throat swab specimens were tested bYPRR fomfluenza. Sensitivity and specificity analysis
was carried out for individual and grouped clinical symptoms, as well as for comosadydefinitions



of influenzalike illness (ILI), acute respiratory infection (ARI) and severe acute respiratory mfectio
(SARIResults:Among 3,291 enrolled inpatients suspected for influenza, 667 (20%) tested positive for
influenza. Fever was the most common symptom in both influenza positive (96%) and negative (93%)
patients. Cough (93% and 79%) and sore throat (58%3@f0) were more common in influenza positive
than influenza negative patients. Difficulty breathing was seen in less than 5% of influenza positive
patients. The WHO ILI definition had a sensitivity of 76%, specificity 39%, and PPV 28%. Broadening the
WHOILI definition to include reported fever gave a higher sensitivity of 93%, with specificity 20%, and
PPV 26%. The SARI case definition, which included difficulty breathing, had the lowest sensitivity of 5%,
high specificity 94%, and PPV 24%.The broadede&RItion had the highest sensitivity of 99%, with

lowest specificity 1%, and PPV 2@aénclusionsOur findings suggest that replacing measured fever by
reported fever increases the sensitivity but decreases the specificity of the ILI definitiondiogfin
laboratory-confirmed influenza. The SARI case definition (which includes difficulty breathing) results in
missing influenza cases and underestimating the true disease burden.
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Board85. Reports of Il or Dead Dogs Entering the United States, 20@810

J.R. Sinclagjr

Centers for Disease Control and PreventiBhiladelphia, PA, USA.

BackgroundAn estimated 287,000 dogs entered the United States during 2006; dogs are iaf publ

health interest because they can transmit multiple zoonotic diseases, including rabies, leptospirosis,
leishmaniasis, and roundworms. US federal regulations require that dogs be healthy upon arrival into
the United States and be fully immunized aganadties. Accordingly, carriers are required to notify the

US quarantine station upon arrival of any ill or dead dogs. Importers of unvaccinated dogs are required
to confine the dog upon arrival until it is fully immunized against ralitethods: Freetext reports
SYGSNBR AyG2 GKS /5/ Q& vdzZ NI yiAyS-200ivereadA & wSLR NI
a2ad0SYFdAOFItfte NBOASSHGSRD® ¢KS (GSN¥a allzl |yR aR23
QARS. These reports then were searched for key termsktatiliness or death (e.g., dead, deceased,
sick, diarrhea, vomit, necropsy, and lethargic). All QARS reports of ill or dead dogs with no known prior
history of illness were entered into a Microsoft Access database for further anaRssslts A total of

144 dogs (range-117 dogs per QARS report) were described as ill or dead upon arrival into the United
States, with hypoglycemia or dehydration as the most common presumptive diagnoses. Where age was
reported, the majority of ill or dead dogs [70%, (X01)] were 4 months of age or younger, with
brachycephalic and toy breeds most commonly listed. Ill or dead dogs arrived from at least 28 countries,
21 of which are considered rabiendemic by the World Health Organization. Fewer than half of the
reports[41% (39/94)] indicated that the dogs, whether reportedly originating from rafvises or-

endemic countries, were fully vaccinated against rab@sclusionsAmong ill or dead dogs reported in
QARS, puppies are more likely to arrive ill or dead, ancebyerequire additional efforts to rule out an
infectious disease as the cause. In addition, unvaccinated dogs represent a health threat for the
reintroduction of canine rabies to the United States. Revisions to federal regulations should aim to
minimize ssible transmission of zoonotic diseases through animal vaccination, deworming, and
identification requirements for US entry.



Board86. Risk Factors for Avian Influenza A/H5N1 in Backyard Poultry Flocks in Bangladesh

N. Haidet, M. Goni Osmahi E. AzziBaumgartnet, M. Salah Uddin Kh4rS.K. PatjiM.A. Hasnat

M.Z. Rahmah M. Rahmah K. Hossaf D. Southerh E.S. GurléyA.B. Mikoloh®, S.P. Luby

!International Centre for Diarrheal Diseases Research, Bangladesh (ICDDR,B), Dhaka, Bangladesh
“Department of Livestock Services, Ministry of Fisheries and Livestock, Bangladesh, Dhaka, Bangladesh,
3Centers for Disease Control and Prevention, Atlanta, GA, USA.

BackgroundBackyard poultry are raised by 69% of Bangladesh households. Since 280%, 50 2 dzy (i NB Q&
64 districts have reported influenza A/H5N1 outbreaks in poultry. The three human influenza A/HSN1
cases that have been identified in Bangladesh all had an exposure history to poultry. Controlling
outbreaks in poultry can reduce the risk otismission to humans. We identified risk factors for avian
influenza A/H5N1loutbreaks in backyard poultry flodkethods: During March 2009 to July 2011, we
enrolled 25 backyard poultry flocks having at least one poultry tested positive for influenzaptidal

time RTPCR, identified through surveillance. We enrolled 119 geographically matched control flocks
within a 10 km radius of these cases, in which there was no reported poultry mortality within the

previous two weeks, and where poultry and enviramtal samples tested negative for influenza A/H5.

We considered the onset of the outbreak to be when the first chicken died in the case flocks. We
collected information from case and control households on poultry fkizk, presence of dead birds,

and live bird market visits by household membeResults:Case flocks had more chickens than controls

[25 vs. 10 birds, p=0.008] and were located closer to the local government livestock office (4.0 vs. 5.4
km, p=0.01). Compared with control flocks, case flogkers were more likely to visit a live bird market
within two weeks preceding the poultry outbreak (68% vs. 25%, p<0.001) and more likely to see dead
birds within a 500 meter radius of their households (56% vs. 19%, p<0.001). In a multivariate conditional
logistic regression model, household members visiting a live bird market [OR = 7.4;31]=%&®ing

dead birds within a 500 meter radius of their households during the two weeks preceding an outbreak
(OR=5.8, CI=1B3.7) and flock size (OR=1.04, @0%.1.07) were associated with avian influenza

A/H5NL1 infection in case flockSonclusionsin Bangladesh, live bird markets apparently played a role in
spreading influenza A/H5N1 to backyard poultry and larger flocks were at increased risk. Prevention
efforts should target live bird markets and the poultry marketing chain to reduce the spread of influenza
A/H5NL1 in backyard poultry. Increased sighting of dead birds may signal a high risk that could encourage
preventive actions.

Board87.Pandemic Influema H1N1 in Pigs Raised in Small Holder Farms in Kenya, 2010

P.M. Munyud, M. Junghak J. Halliday E. Ogofy L. Mwas| R.F. BreimadnJ. Mott* M.A. Katz*, C.
Cardond, M.K. Njengh

Centers for Disease Control and Preventi@nya, Nairobi, Keay’College of Medical, Veterinary and
Life Sciences, University of Glasgow, Glasgow’KéKya Medical Research Institute/Centers for
Disease Control and Preventi#enya, Nairobi, Keny#Centers for Disease Control and Prevention,
Atlanta, GA, USACdlege of Veterinary Medicine, University of Minnesota, St. Paul, MN, USA.
BackgroundSince the emergence of the 2009 pandemic influenza A HIN1 (pH1N1) virus in 2009, and its
subsequent global spread in humans, the virus has been detected in multiplel apietées. Our
objective was to define the prevalence of influenza A viruses in pigs taken for slaughter in a pig
slaughterhouse located in Nairobi, and determine if the pH1N1 virus that was introduced into the
human population in Kenya in July of 2009 kadead to pigs by May 201Blethods: The study was
conducted among pigs brought to the slaughterhouse during May,£010. Pigs arrived in groups and
a maximum of 2 pigs from each group were randomly selected and blood, nasal, and rectal swabs
collectedimmediately postmortem. A standardized questionnaire was administered to the trader to
collect data on pig numbers at the farms from which the sampled pigs came. Swabs were tested for
influenza A by rt RPCR, and sera tested for aimfluenza A nucleaptein antibodies by ELISA. All



ELISAositive sera were tested by hemagglutination inhibition (HI) for antibodies to human influenza A
strains pH1N1, seasonal HIN1 and H3N2 using the 2009/2010 WHO influenza diagnostic kit following
standard protocolsResllts: Data were collected from 203 pigs from 178 groups. The median number of
pigs in each group was 1 (rang&3). Only 38/178 groups had data on the number of pigs at the farms
they came from; of these, the median number of pigs at the farm was 90€ra6Q900). Thirty (14.9%)

of the sera were positive for influenza A antibodies. The seropositive pigs were drawn from 29 (16.3%)
groups. On HI assay, 25 (83.3%) of the sera were reactive to the pH1N1 antigens and one (3.3%) was
reactive to both pH1N1 andceasonal HIN1 antigens. None of the sera were reactive to the H3N2
antigens. In total, 3(1.5%) nasal and 3(1.5%) rectal swabs from six pigs were positive for influenza A.
Virus culture and subtyping of the six influenza A positive swabs is pefinglusbns: We report

possible circulation of pH1N1 among pigs raised in small holder farms across Kenya, though we cannot
rule out serologic cross reaction with antibodies to other SIV strains. Pigs play an important role in the
evolution of influenza strains @ncontinued surveillance in pigs, and in humans, may be of value for
identifying the emergence of novel influenza strains.

Board88. Clinical and Epidemiologic Description of Fatal Leptospirosis GaBe®rto Rico, 2010

T.M. Sharp, J. PérePadilld, B. Rverd, R. Galloway M. Swaminathah W-J. Shief) J. Bhatnagdr

D.M. Blad, G. Hah A. Riverg R. Rodrigue&costa, S.R. Zakiw. Bowet, K.M. Tomashék

!Centers for Disease Control and Prevention, San Juan, PRPU&#g Rico Department of ldith, San

Juan, PR, US#enters for Disease Control and Prevention, Atlanta, GA, USA.
Backgroundieptospirosis, a potentially fatal infection with a mortality rate of ~10%, is endemic in
Puerto Rico where up to 100 cases are reported each year to thedPRico Department of Health. In
WIydzZt NBES HamnX / 5/ Qa 5Sy3dz2S . NIyOK AYyAUGAlFIGSR SyKlI
febrile illness (AFI), which included testing of specimens taken at autopsy and review of death
certificates at the Vital Rgstry of Puerto Rico. In the present study, we sought to describe the fatal
leptospirosis cases identifieethods: Lab positive leptospirosis cases were defined as having: (i)
Leptospiraantigen detected by immunohistochemistry (IHC) in a tissue spegi(iLeptospiragenome
detected by PCR in DNA extracted from a blood specimen; or (iii) a record-béptaspirdgM

antibody detected by a private laboratory while the case was hospitalized. Suspect cases had

Gf SLIG2ALIANRAA&E ificatewitiSne or diggativie EpfospRaSiagriostic tEsSraklilts.

Testing to rule out dengue virus (DENV) infection was performed for all cases with specimen available.
Review of medical charts from all health care visits was performed for all @ssdts We identified

19 lab positive and 5 suspect leptospirosis deaths in 2010. Of the lab positive cases| &gtbadira

antigen detected by IHC, 7 had detectable dmtptospirdgM antibody, and 3 haleptospiragenome
detected by PCR in a blood specimignone case, muHibcus sequence typing identified the infecting
serovar as Icterohaemorrhagiae/Copenhageni. DENV infection was ruled out in 75% of all cases; one
LeptospirdDENV cednfection was identified. The median age of all cases was 51 yeage(rd834),

and 19 (79%) were male; most cases were either unemployed or agricultural workers. The peak number
of deaths occurred in October, which is typically at the end of the rainy season in Puerto Rico. Frequent
clinical findings included thrombocytepia (100%), metabolic acidosis (92%), acute kidney failure

(88%), jaundice (75%), altered mental status (63%), edema (58%), hematuria (58%), and hemoptysis
(42%) ConclusionsWe identified a case series of 24 fatal cases of leptospirosis in 2010. Deaths
occurred at a rate of 0.64 per 100,000 residents of Puerto Rico, suggesting a burden of disease larger
than is being reported.



Board89. Contribution to Statewide Rabies Prevention Efforts of Public Animal Rabies Vaccination
Clinics, Maryland, 2002008

K.C. Mitchell, S.B. Doldrf, K.A. Feldman

'Department of Health and Mental Hygiene, Baltimore, MD, US#pry University, Atlanta, GA, USA.
BackgroundRabies vaccination of dogs, cats, and ferrets is mandated in Maryland, and the 24 local
health dgpartments (LHDs) are required to offer low cost animal rabies clinics. The scope and
effectiveness of these clinics has not previously been descridethods: LHDs provided the number of
vaccinations administered to dogs, cats, and ferrets at publicslior 2006 2008; descriptive analyses
were conducted. The proportions of owned dogs and cats vaccinated at a public clinic were estimated
using American Veterinary Medical Association formulae for estimating pet populations. Qualitative
data on clinic karacteristics were summarized. Clients at two clinics completed questionnaires to assess
the value of public clinics and identify barriers to rabies vaccinaResults:Twentythree counties
conducted 6 clinics (range12), on average, each year. In0B) 23 counties reported vaccinating

22,638 animals at public clinics; in 21 counties that reported species, 13,850 dogs, 6,715 cats, and 182
ferrets were vaccinated. In 2007, 21,604 animals were vaccinated in all counties. In 2008, 22 counties
reported vacinating 23,502 animals. The proportion of owned dogs and cats vaccinated at public clinics
in 2008 was 0.77%; this likely underestimates the proportion of owned pets actually due for vaccination
because no data exist to estimate the denominator. For advdegs, the proportion vaccinated at

public clinics in 22 counties was 1.1%; for owned cats, the proportion was 0.4. Dogs were 2.72 times
more likely to be vaccinated at a public clinic than cats (95% GR2B6). Seven counties reported the
annual costo conduct clinics was $1,358,000. Of 132 clients surveyed, 82% attended a public clinic

for affordability; only 4% would not vaccinate their pet if public clinics were not avail@bleclusions:
Thousands of Maryland animals are vaccinated each ygauldic clinics, contributing to statewide

rabies prevention efforts; yet these account for a small proportion of owned dogs and cats in the state.
Dogs are more likely to be vaccinated at public clinics than cats, but this likely reflects overall rabies
vaccination practices, regardless of setting. Although most clients indicated they would rabies vaccinate
their pets if public clinics were not available, some suggested that cost would prohibit vaccination.

Board90. Evidence of Rickettsial Infections White-tailed Deer Qdocoileus virginianusin Caroline
County, Virginia

K.E. Mullin?, J. Jiang M.K. Mille?, M.L. DeseriaJ.W. McBridé A.L. Richard$,

!Naval Medical Research Center, Silver Spring, MD,?USifgrmed Services University of thialth
Sciences, Bethesda, MD, USAyblic Health Command Regibiorth, Ft. Meade, MD, USA)niversity

of Texas Medical Branch, Galveston, TX, USA.

BackgroundRickettsial infections can be caused by a variety of genera inclRittkgttsiaAnaplasma
andEbhrlichia all of which are obligate intracellular, vectorborne, Graegative bacteria. Several
species are endemic in the United States, incluinghaffeensj\. phagocytophilumand spotted

fever group (SF®ickettsiaR. parkerandR. ricketsii), and are transmitted by ticks. Due to the large
white-tailed deer Qdocoileus virginianyipopulation in the United States, which are in constant contact
with ticks, prevalence of rickettsial infections in deer, current or past, should be a goodtordi€ the

(re) emergence of tickorne rickettsial agents in the United Stat&é4ethods: In this study blood

samples were collected from 50 deer (with ticks present) in Caroline county, Virginia. Serum was
screened for antibodies t&. chaffeensiand SKS Rickettsiaising ark. chaffeensiggG ELISA assay (120
kDa protein antigen) and a SFG 1gG ELISA &ssaynprriantigen). DNA was extracted from the
samples for use in gPCR to identify deer infected WithplasmaE. chaffeensjsand SFRickettsia
(primers and probes: specific forsp2 16s rRNA, andmpB respectively)Results The SFG ELISA found
33 deer positive for antibodies by screening at a 1:100 serum dilution and 27 were confirmed by titer
format ELISA. No deer were positive Eorchaffeasisupon screen ELISA. Additionally, the results from



the gPCR found 10 deer positive famaplasma3 deer positive for SH&ckettsiaand no deer positive
for E. chaffeensiConclusionsThe lack of positive samples fér chaffeensigas surprisingansidering
E. chaffeensis endemic in the United States and deer have been identified as a reserviir for
chaffeensisThe gPCR results fAnaplasméahelp confirm reports that deer can be infected with
AnaplasmaAntibodies to SFRickettsiaare also gidence that SFRickettsishave the ability to infect
deer. Overall, the results seem consistent with the (re) emergence abtigke rickettsial agents,
excludinge. chaffeensjsand confirm the presence of tiddorne agents infection of deer in the
souheastern United States.

Board91. Virulent Genes Profile, Serotypeand Antimicrobial Resistance @higaToxin-Producing
Escherichia colISTEC) in Weaned Dairy Calvédinnesota, 2009

G.S. Ejigh S. Godden S. Sreevatsdnl. Bendér

'University oMinnesota, Minneapolis, MN, US?Nniversity of Minnesota, St. Paul, MN, USA.
BackgroundcCattle are an important reservoir f&higatoxin producing E. colMethods: From April to
November 2009, pooled fresh fecal samples from weaned dairy calf peessampled from fifty dairy

farms during spring, summer and fall visits (5 samples per farm per visit). Standard microbiological
analyses were applied to identify STEC serotypes, associated virulent genes, and antibiotic susceptibility.
Results:STEC wasakated from 47 of 50 herds. Most STEC isolates carried stx1 gene (26%). Fifteen, 11,
7 and 6% carried hlyA, eaeA, stx2 and both stx1 and stx2 respectively. The predominant isolates were
non-0O157 serotypes. The most frequent were O84:H2, OM:H2, 026:H11;K2HK 0103:H2, O157:H7.

All isolates tested were resistant to penicillin, clindamycin and tilmicosin. One hundred one (86.8%), 94
(62%), 91 (60%), 58 (38%), 41 (27%), 33 (21.9%) and 2 (1.3%) of isolates were resistance to
sulphadimethoxime, florfenicolgtracyclines/oxytetracycline, neomycine, ampicillin, ceftiofur, and
enrofloxacin, respectively. Severgjght percent of isolates tested were multidrugsistant. There was

no association between herd size and shedding of STEC (P = 0.89) but samplimgvasasssociated

with farm level prevalence (P = 0.005). Our study indicated weaned dairy calves shed a range of STEC
serotypes carrying various virulent genes and an increased number of isolates were multisiaignt.

Board93. Equine Influenza A Epintic in Mongolia, 2011: Isolation andharacterization of a H3N8

Virus

G.L. Hefl, M. YondoA, B. Jamiyah B. Zayat G.C. Grdy

Department of Environmental and Global Health, College of Public Health and Health Professions, and
Emerging Pathogens litsite, University of Florida, Gainesville, FL, US&titute of Veterinary

Medicine and Department of Veterinary and Animal Breeding, Ulaanbaatar, Mongolia.

Backgroundin the early spring of 2011, a limited outbreak of influefikerillness occurredmong

horses near the Mongolian capital Ulaanbataar. Within a few weeks of the onset of the outbreak, horse
enthusiasts converged upon Ulaanbaatar from every corner of the country to take part in horse races as
part of the annual national celebration of Neaim. As owners and their horses returned to their homes

the viruses traveled with them to each of the 21 aimags (provinces) in Mongolia, thus far causing an
TnXcny AffySaasSa FyR nn RSFGKa |Y2y3 azy3d2f Al Q&
sought to isolate and sequence the genome of the virus associated with this epizootic to determine the
nature of its originsMethods: Early in the outbreak swabs from the nares affected animals were

obtained for laboratory analysis. Raahe-RTFPCR wassed to confirm the presence of influenza A in a
subset of the collected specimens. Influenza A positive specimens were cultured in eggs resulting in the
amplification of the virus. Viral RNA was isolated and influenza genome segments were amplified by
gere segment specific RACR. Gene segments were sequenced by the method of Sanger. The resulting
sequence data was compared to data in the NCBI sequence database to identify likely viral source of
each gene segmenResults:Three viral isolates were obtaiddrom the outbreak. BLAST analysis of



sequence data revealed that the HA, NA, and M genes segments were most similar to those of viruses
last seen circulating in neighboring Kazakhstan in 2007 (A/Equine/Otar/764/2007(H3N8)) with
approximately 9eB8% idenity for the three gene segment€onclusionsWhile further genomic

analyses are in progress, the viruses associated with the 2011 Mongolian equine influenza epizootic
appear to be similar to a H3N8 equine influenza virus that widely circulated in Casiaailuring 2007.
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Board 93 .Identification of Diarrheageni&scherichia colh Southern China

Y. Jin Q. Liu, Y. Chen, H. Yang;

Longgang Center for Diseasen@ol and Prevention of Shenzhen, Shenzhen,Guangdong, P.R.China,
China.

BackgroundEnteric infections remain an important public health problem in Southern China. In this
region, diarrheageni&scherichia co|DEC) is one of the most common pathogengasitrointestinal

diseases, but rarely few studies have been done to detect and classify DEC pathogroups. DEC can be
classified into six groups based on distinct molecular, clinical and pathological features. This study aimed
at investigating DEC in Longgabistrict, Shenzhen to provide epidemiology data of different DEC
categoriesMethods: A total of 193 DEC strains were isolated from stool samples collected in 2010 from
patients with acute/persistent diarrhea at Longang People Hospital and Center Hasi8teenzhen.

Isolates were identified by traditional biochemical and serological tests. PCR method was used to detect
the presence of six different virulence genes of enteropathogEnml(EPEC), enterotoxigertc coli

(ETEC), enteroinvasitz col(EIEC), and enterohemorghagiccol(EHECResults:ETEC were the most
prevalent, accounting for 50.8% of all DEC isolates. The most common serotype was 025 (23.5% of ETEC
isolates). Thirty six isolates (36.7% of ETEC isolates)tweefend st positive. Seventyfour isolates

(38.3%) were identified as EPEC, among which 27% carribfiptgene and the most common serotype

was O1 (52.7%). There were a total of 19 isolates (9.8%) detected as EIEC, and three of them carried
ipaHgene. Two O157:neR7 EHE were not detected carryirgxl orstx2 genes in this study group.
ConclusionsOur results show that the strains of DEC are important etiological agents in Shenzhen, P. R.
China. ETEC and EPEC were the most common subgroups. This study also makbstandotthe
epidemiologic survey of important DEC pathogens and provides scientific basis for further controlling
and preventing the diarrhea caused by DEC.

Board94. A Survey of Knowledge, Attitudes, and Practices Related to Reporting of Avian hifluand
other Notifiable Infectious Diseases by Public Sector Physicians in Nigeria, 2008

|.T. Dalhaty, K.E. LaforfdD. Gross E.E. EkanenS.D. Ahmetl P. Peeblés V. Shindg A. Mount$, A.
NasidT:

'US Centers for Disease Control and Preventibnja Nigeria’Centers for Disease Control and
Prevention, Atlanta, GA, USKkederal Ministry of Health, Abuja, Nigef&/orld Health Organization,
Geneva, Switzerland\igeria Centre for Disease Control, Abuja, Nigeria.

Background The first human ca&sof avian influenza (Al) infection in the African region was identified in
Lagos, Nigeria in January 2007. Case finding for human infection with Al and other notifiable diseases
relies on the ability of physicians to identify suspected cases, colledispes for testing, and report to

the Ministry of Health. The purpose of this study was to determine physician knowledge, attitudes, and



practices (KAPSs) pertaining to diagnosis and reporting of Al and other notifiable and epidemic prone
infectious diseasei NigeriaMethods: Between November and December 2008, we surveyed 245

public sector physicians working in 6 Nigerian cities (Ibadan, Kano, Benin City, Maiduguri, Aba, and
Abuja). Survey components included basic respondent demographics, reporting@sdor Al and

other diseases, obstacles to disease reporting and information sources used by the phyResaris.

All 245 respondents reported that they had heard of Al and that humans could become infected with Al.
A majority correctly identified aomon symptoms (91%) and modes of transmission (89%). Nearly all
participating physicians reported having a cell phone that they currently use (99%), with more than 99%
sending text messages (SMS) at least weekly. Similarly, 94% reported having a cuaibatidress and

84% checked email at least weekly. Internet websites were reported as the single most useful source for
learning about Al (26%). Most (67%) participating physicians had previously reported a notifiable
disease; the most common disease regorwas polio (42%).The most common perceived obstacles to
reporting notifiable diseases identified were: lack of infrastructure/logistics or reporting system (31%);
doctors not knowing how or to whom to report (26%); and doctors not knowing that theyidheport

(24%) ConclusionsDespite widespread awareness of avian influenza, including common symptoms and
modes of transmission, there was no consensus among physicians to whom they should report
notifiable diseases, and physicians noted many obstdclesporting. Since physicians reported
widespread use of internet, email and cell phones, future improvements to the reporting system could
benefit from increased utilization of the internet, as well as SMS and drasdd communication.

Board95. On-Site Stool Culture Capacity Offers First Glimpse at Bacterial Pathogens Causing Diarrheal
Disease in Remote Refugee Camp in Kenya

A.K. Tepd, F.O. Oyiér S.A. Mowli4 E. Aukg |. Ndegé A.A. HussefnW. Kabugi M. Abdul Kadér

W.J. Burtory J. Oundg R. Nyok3 J.A. Ahmelj R.F. BreimdnR.B. Eidéx

Kenya Medical Research Institute, Nairobi, Kefipternational Rescue Committee, Nairobi, Kenya,
3United Nations High Commissioner for Refugees, Nairobi, KéDgaters for Disease Control and
Prevertion, Nairobi, Kenya.

BackgroundDiarrheal ilinesses are a common cause of morbidity and mortality in children and adults in
refugee camps. Frequent outbreaks of acute watery diarrhea, including at least two outbreaks of
cholera, associated with inadequatlean water, poor sanitary conditions and overcrowding have been
reported in Dadaab refugee camps. Stool culture is rarely available in refugee camp settings and sending
specimens to a referral lab is costly and tim@nsuming, as a result the etiologgas undiagnosed.

However, due to the risk of rapidly spreading and highly fatal epidemics of cholera or bacillary
dysentery, the United Nations High Commissioner for Refugees, International Rescue Committee (IRC),
Kenya Medical Research Institute and USté&s for Disease Control and Prevention established
laboratory capacity for stool culture in Hagadera Camp, Dadaab. We review data from stool cultures
conducted between May and September 20Methods: Stool specimens were collected from patients

of any @e presenting to health facilities in Hagadera, Dadaab with a history of diarrhea, dadined
KFE@Ay3a xo t22aS aidz22fa 6AGKAY Hn K2dzZNE® 2K2fS ad2
pathogens was performed esite. Results:Between May and September 2011, stool specimens from

292 patients were cultured. The most common pathogeesiified wereShigellaspp (48; 16.4%),
Campylobactespp(20; 6.8%), an@almonellaspp (14; 4.8%). Eleven (22.98hjgellasolates weres.
dysenteriagone wasS. dysenteriag/pe 1, the agent of bacillary dysenteAeromonas hydrophyja
Escherichia dp andMorganella morganiwere isolated from 11 (3.8%), 9 (3.1%), and 4 (1.4%)

specimens respectivelyibriospp. was identified in 5 specimens; of which 3 wéreholeraeserogroup

01, serotype Inaba, the agent of chole€onclusionsit is useful tgperform stool culture in some

refugee settings. Highly pathogenic bacteria includ@ngysenteriag/pe 1 andVibrio cholera@®1which

are associated with large and sometimes explosive outbreaks were identified as causes of diarrheal



disease in a refugegopulation with no detectable ongoing epidemic. Early detection of these
organisms can help strengthemgvention and response planning

Board96. Progress in Use of the Web by State and Territorial Health Departments To Enhance
Infectious Disease Survkincer United States, 2002011

N.M. M'ikanatha?, T. McAdants D.D. Rohh R.M. Rivera D.P. Wellivér

'Pennsylvania Department of Health, Harrisburg, PA, 8S#ersity of Pennsylvania Perelman School

of Medicine, Philadelphia, PA, UéwlinnesotaDepartment of Health, St. Paul, MN, U$aryland
Department of Health and Mental Hygiene, Baltimore, MD, USAnklin and Marshall College,

Lancaster, PA, USXlarific Services, Columbus, OH, USA.

BackgroundThe emergence of the Web as a dominantiree of information for healthcare providers
warrants its consideration for use in infectious disease surveillance. Previous studies indicate some
clinicians are unaware of why, what, where, how and when to report diseases. Our aim was to
document progresand suggest areas for improvement in use of the Web to enhance surveillance for
endemic and emerging diseas®éethods: During 2003, 2009, and 2011 we collected Welsed

surveillance information in each of the 57 jurisdictions that submit data on ndtjonatifiable diseases

G2 GKS /SYyGSNBR FT2NJ5AaSlasS /2yiNRft yR t NB@SyluAz2y
for practical information including mandate (rationale), a reportable diseases list (RDL), link to RDL on
home page, case reportyform, and link to online reporting. For 2003 and 2009, we searched for
presence of CDC BT Category A agents and telephone number for reporting. For 2009, we added items
on novel pH1N1 influenz&esultsWe found rationale for reporting in 74% of the Weites in 2003

and 77% in 2011 while most sites had RDL (83% in 2003; 88% in 201 1¥ivEhpgycent of the sites

had reporting forms in 2003 compared with 54% in 2011 while <10 had links to online reporting in both
time periods. In 2003 and 2009, vidily all sites listed anthrax but <50% included viral hemorrhagic
fevers (VHFs), and <90% {g#) included a telephone number for urgent reporting. We found that

BhrE: 2F GKS 2dzNAARAOGA2YyaQ 250 aAGSa KI Rddtatoy1 a G2
influenza reported in the jurisdiction, and 67% included guidelines on submission of pH1N1 specimens.
ConclusionsState and territorial health departments have taken advantage of the Web to provide
information to improve reporting and recogniticof evolving public health threats. The limited presence
(<50%) of some important requirements (e.g., VHF) and lack of telephone numbers in <90% of the sites
suggests need for improvements. An approach that includes assessment of Web content, healthcare
PNE OARSNEQ LISNELISOGADBS YR AYONBFaSR O02YYdzyAOl GA2y
designers could enhance the value of the Web as source of practical guidance to enhance surveillance
including recognition of emerging threats.
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Board97. Untapped Potential: Negative and Neimfluenza Specimens in the DoD Global, Hedsed,
Influenza Surveillance Program at US Air Force School of Aerospace Medicine (USAFSAM)

K. Tastad?, V.H. Mamtosh, L.V. Lloytf, J. Abshirt?, S. Zorich L. Cands

'United States Air Force School of Aerospace Medicine, Weigtteérson AFB, OH, USHenry M.
Jackson Foundation for the Advancement of Military Medicine, Inc., Bethesda, MDQ4RRidge
Institute for Science and Technology, Oak Ridge, TN, USA.



BackgroundMore than 70 DoD sites in over 40 countries have submitted respiratory specimens from
patients with influenzdike iliness (ILI) for testing by DoD Global,-babed, Influenza Surveitlee

Program at USAFSAM. This DoD surveillance system has existed since 1998. Typically over half of tests
are negative for a respiratory virus. Positive, aofluenza viral results and negatives are valuable in
tracking viral pathogens, evaluating surlance methods and, potentially, in pathogen discovery.

Further testing of negatives is being consideddéthods. Specimens are cultured for influenza A and B,
adenovirus, enterovirus, HSV, parainfluenz8)hnd RSV and tested with molecular methods for

influenza. Original aliquots and isolates are stored frozeB@C. Trends were evaluated using

surveillance data back to 1998. Results for the 2PQ01 influenza season were analyzed according to
three groups: influenza positive (IP), other virus pgesi{OVP) and no virus detected (NVD).

Accompanying patient questionnaires with data on symptoms/severity were available foR&3Uits

Of 2,467 specimens (2041 season), 819 (33%) were IP; 309 (13%) OVP; and 1277 (52%) NVD. IP were
most likely to meethe ILI case definition (71%) compared with 61% OVP and 49% with NVD. The NVD
group was youngest (median age 6 years) compared to 20 and 21 years for IP and OVP. Active duty
personnel with NVD were put on restricted duty nearly as often (63%) as thts@fliienza (70%) and

more often than those with OVP (58%). Adenovirus comprised the greatest proportion of OVP (n=152,
49%), followed by RSV (n=80, 26%) and parainfluenza (n=70, 23%). There are 11,201 archived negative
specimens available for future agals.ConclusionsArchived specimens include over 11,000 high

guality negative specimens that were submitted for ILI with known submission date, location,
demographics, symptoms, severity and other relevant data. No virus was isolated in over half of
spedmens tested, leaving the diagnostic question unanswered. While the influenza system has been
particularly useful for influenza and adenovirus surveillance, there is untapped potential for identifying
pathogens responsible for significant iliness in thétamy population. It is essential to monitor other
pathogens by looking critically at negatives.

Board98. Molecular Characterization o¥ibrio parahaemolyticusrom Human Infection in Shenzhen

City, China

Q. HU? Y. Wang V. LY X. SHi Y. i Y.Qil!, J. Mog, Y. Liag H. M4, J. Cheng

!Shenzhen Centre for Disease Control and Prevention, Shenzhen,Shhmagl of Life Science,

Shenzhen University, Shenzhen, China.

BackgroundTo determine the occurrence and distribution of specific clongsattiogenicV.
parahaemolyticugVP) in Shenzhen City, Guangdong Province, China. Further, to assess the relationship
of serotype O3:K6 to a globally distributed pandemic cldhethods: A total of 1720 isolates recovered
from diarrhea patients samples o 20072010 and foodborne outbreaks cases associated with VP

from 20022010 were used in the study. All 1720 isolates were serotyped andim@lPCR was used to
detect the virulence geneth, toxR tdh, trh and Orf8 was detected in 68 different serotypstrains. The
main serotypes were typed by pulsed field gel electrophoresis (PFGE). The strains with dominant
serotypes and PFGE patterns were assayed Hy@5and toxRS sequencing to test whether they are
pandemic clone. Multilocus sequence typing (ML&8Wlysis was reserved for exemplary 36 O3:K6 and 5
04:K8 isolatefkesults:Seventynine serotypes were observed among the 1720 isolates, including O3:K6
(59%), O4: K8 (10%), O1: KUT (4%), O1: K25 (3%), O3: K29 (3%). Comparing data after and before 2008,
the percentage of O3:K29 increased from 0.03% to 6.71%, while O3:K6 and O4: K8 remained to be the
top two serotypes. Most of strains (99.36%) were PCR positithfdoxR,andtdh and eleven strains
weretdh negative. Except for 04:K8, 04:K68, O1:K®8k44, other 64 serotypes strains were positive

for orf8. PFGE identified 55 patterns for a total of 519 isolates. For 331 O3:K6 strains, 34 PFGE pattern
were observed, with which two patterns (27.5%) were being dominant and 15 clusters of isolates were
found. Only 34 of 80 isolates were-BSR positive. MLST showed that all 36 O3:K6 isolates were ST3
and all 5 O4:K8 strains were ST189, matching the description of the pandemic VR olaeiasions:



Shenzhen has a recognizable burden of diarrheal illressed by VFSerotyping indicated that

although there was a large variety of diversity, the dominant serotype was O3:K6. The VP isolates in
Shenzhen were maintgh positive andrh negative, which is consistent with the current pandemic
03:K6 clone. Theagmdemic O3:K6 clone did appear to@ast with other clones of O3:K6, as well as
04:K8, 01:K25. The potential outbreak of VP can be monitored in the labebateed surveillance. So
prevention and control of VP should be priority in Shenzhen.

Board99. Contribution of the BacT/ALERT MB Mycobacteria Blood Bottle to Bloodstream Infection
Surveillance in Thailand: Added Yield fBurkholderia pseudomallei

P. Jorakaté M. Higdon, A. Kaewpah S. Makprasett A. LapamnouysdpS.A. Maloney L.F. Peruski

H.C. Baggét

!International Emerging Infections Program, Thailand Ministry of Public H&kStiCenters for Disease
Control and Prevention Collaboration, Nonthaburi, ThaildGdobal Disease Detection and Response
Center- Central America US Center Bisease Control and Prevention, Guatemala City, Guatemala.
BackgroundWe conduckd active bloodstream infection surveillance in 2 rural Thailand provinces.
Blood specimensrere divided into 2 culture bottles: 1 optimized for aerobic growth (BacT/ALERT FAN
or F bottle) and a second for enhanced growth of mycobacteria and other fastidious organisms (MB
bottle). Routine use of MB culture bottles is expensive, and incubation for up to 42 daygdtrain
incubator capacity. Cost containment issues and the unknolmical contribution of MB bottles

prompted this analysidMethods: Blood cultures were collected as clinically indicated among
hospitalized patients. Cultures were processed using the BactT/ALERT 3D automated culture system. We
assessed the added yiedd MB bottles by comparing the proportion of pathogens detected by MB vs. F
bottles from 20052010.Results:Of 5970 positive cultures for 58 clinically relevant pathogens, most
common wereEscherichia co{B1%) Burkholderigpseudomalle{12%) Klebsida pneumonig9%) and
Staphylococcus aureg%). For all pathogens, 60% were identified in both F and MB bottles, 21% only
in F, and 20% only in MB. Mycobacterial infections were detected only by MB bottles. Among patients
with a pathogen detected, isdian of the pathogen was significantly more common from the MB bottle
than from the F bottle foHistoplasma capsulaturfl00% vs. 7.7%dPenicilliunspecies (100% vs. 66%),
andBurkholderigopseudomalle{91% vs. 74%) (p<0.01 for all). The association mtbettle type and

B. pseudomallésolation was limited to patients preeated with antibiotics: among all patients with

prior antibiotics, MB bottles were nearly twice as likely as F bottles to Bigideudomallgil.5% vs.

0.83%, p<0.001). For mogher pathogens, the proportion isolated from MB and F bottles was similar.
ConclusionsFor most pathogens, the proportion detected by MB bottles was similar to that detected
by F bottles, suggesting the observed added yield of using 2 bottles is duditiora volume of blood
cultured and not different growth media. However, for certain pathogens, MB bottles substantially
improved detection. Targeted use of MB bottles is warranted for patients at risk for mycobacterial and
fungal infections, as well & pseudomallei common cause of septicemia in Thailand.

Board100.! 3 4SaaAy 3 / dZNNByid t NFOGAOSa gAGKAY (KS t dzZf aSt
PulseNet Survey

K.A. KubotaD.H. Kim, K. Watarida;

Association of Public Health Laboratories, Sianing, MD, USA.

BackgroundPulseNet, the national molecular subtyping network for foodborne disease surveillance

was established in 1996 by the CDC, USDA, four state public health laboratories and APHL. PulseNet

utilizes Pulsedield Gel Electrophores{®FGE) as the method to subtype bacterial pathogens. In 2011,

APHL fielded a capabilities and capacity survey to determine practices at the bench level and identify

gaps within the current surveillance systelbethods: In May 2011, APHL conducted a surkagted to

PulseNet activities from JanuaryDecember 31, 2010. The survey was sent to 68 public health and



agricultural laboratories through MR Interview survey tool. 59 laboratories responded for an overall
response rate of 87%. In 2009, APHL launeéhPdlseNet survey to assess 2008 year activities. We
included data comparisons from 2008 since some questions were siRdaults:Of the 59

laboratories, 50,266 STE®3Imonella, Listeria monocytogeng&éigellaand Campylobactersolates

from clinicalspecimens were PFGE typed in 2010. This increased from 47,433 PFGE patterns submitted
in 2008. PFGE typing increased for @167 STEC (49%) monocytogene@1%), andalmonella

(12%) pathogens. A decrease in PFGE typiSigkllasolates was obsende(-42%). Compared to the
number of clinical cases reported, most isolates from STEC cases were PFGE typed and uploaded to CDC.
This is in contrast to the other pathogens: 95%Saimonella88% foi.. monocytogenesand 37% for
Shigellarespectively Median turnaroundtimes (TATS) were calculated from receipt into the PFGE
laboratory to pattern upload. Since 2008, laboratories maintained relatively level TATs in 2010 for STEC
(3.5 days)L.. monocytogene@ days)Shigella5 days), and€Campylobacte(4.5 days). A decrease was

seen forSalmonelldrom 5 to 4 days. Since 2008, staff assigned to PulseNet activities remained
relatively unchanged with an average of 1.7 FOesiclusionsOverall, data show that laboratories

within the PulseNet network incread their workloads using the same amount of personnel from 2008.
PFGE typing continues to increase for many pathogens. TATs at state/local levels have remained the
same for most pathogens although improvement was see®aimonellgesting. Analysis of #ndata

will continue to assess practices at the bench level.
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Board101. Ecoclimatic Condition#ssociated with the 20062011 Rift Valleyrever Activity in

Southern Africa

A. Anyamba, J Small, K.J. LinthicufnR. SwanepoglE.W. Pak G. de Klefk C.J. Tuck&rd. Paweska

L. Blumbery F.G. BensdnS.C. Britch S. de La Rocqé®.B. Forment$,

'NASA Goddard Space Flight Center, Greenbelt, MDUSBAARS Center for Medicagricultural

and Veterinary Entomolgy, Gainesville, FL, OSuiyersity of Pretoria, Pretoria, South Africa,
‘Department of Agriculture, Forestry, and Fisheries (DAFF), Pretoria, South®Afi@R, Pretoria, South
Africa,’Department of Health, Pretaj South Africa’Food and Agriculture Organisation of the United
Nations, Rome, ItalfWorld Health Organization, Geneva, Switzerland.

BackgroundThe time period 2002011 has been marked by a series of Rift Valley fever (RVF)
outbreaks in the SoutherAfrica region. Multiyear episodes of RVF have not occurred in the region
since the miel970s. We examine climatic and ecological conditions associated with the outbreaks and
present results of our prediction and risk assessments prior to each outbrestdepMethods: We
examined temporal and cumulative anomaly patterns in both rainfall and satellite derived normalized
difference vegetation index (NDVI) for the entire growing season (Septenvbey) of each year. These
parameters have been previously denstrated to be closely associated with RVF outbreaks in other
regions of Africa. The anomalies in NDVI are used to drive a persistence model to map areas at potential
risk of RVF activitiResults:Analysis results show that each outbreak was preceded ®ynonths of

above normal and widespread rainfall and vegetation green up. Prediction and risk assessment results
show an average warning of 1 to 3 months before the first case of RVF was identified. Outbreak
locations are coincident with areas mappedd® at risk except for some areas in eastern South Africa
and Madagascar that are outside the potential epizootic zone. The outbreaks represent 4 clusters of



outbreaks in spatially distinct areas especially over South Africa witBWErientation definedythe
progression of rainfall over the-ylear study periodConclusionsOur results indicate that the muljiear
RVF outbreak in Southern Africa was driven by teleconnections to the persisteiil ddiiticSouthern
Oscillation (ENSO)La Nifiaconditionsthat resulted in above normal rainfall conditions during the
southern hemisphere summer months. However, the ralgtial patterns of outbreaks may be
associated with the spatial variation of the immune status of the livesémaoglifying hosts, a factor tha
is not fully understood and possibly the concomitant vaccination campaign.

Board102. Clusters of Severe Viral Respiratory Infections among Hospitalized Patients Identified
through National Influenza Surveillance, Bangladesh, 2@04.0

A.A. Mamurl, E. AzizBaumgartnef, K. SturrrRamirez?, R.U. ZamanT. Azih M. Rahmah A.S. M

Alamgif, M.Z. Rahman S. Nasreeln M.U. Bhuiyah N. Homaird M. Rahmah S.P. Luby;

!International Centre for Diarrhoeal Diseases Research, Bangladesh, Dhaka,@ﬂ{nﬁmmters for

Disease Control and Prevention, Atlanta, GA, CI8#tjtute of Epidemiology, Disease Control and
Research, Bangladesh, Dhaka, Bangladesh.

BackgroundDuring 20092010, we identified clusters of severe respiratory disease through a ration
influenza surveillance system in Bangladesh to identify respiratory pathogens with pandemic potential.
Here we describe the epidemiology of clusters and assess the effectiveness of this cluster surveillance.
Methods: Staff in each of the 12 surveillanhespitals identifiecpotential clusters daily, defined as 2 or
moreinldr GASyiGa 6AGK aS@OSNB I O0dziS NBALIANF(G2NE AffySas
21 days and cough or sore throat) and/or severe pneumonia aged <5 years, (defined by WHO), who live
within a30 minute walk or within 3 kilometer radius and who develop symptoms within 7 days of each
other. Teams administered a questionnaire and obtained nasal and throat swabs fBCiRTesting for
influenza, respiratory syncytial virus (RSV), human metapneuoso{hMPV), adenovirus and
parainfluenzaResults:;From May 200Beptember 2010, we identified 125 clusters of 271 qaesgents

in 11 of 12 hospitals. Among these clusters, 69 (55%) had only severe pneumorpatiases <5 years

old, 31 (25%) hadonfy! wL xp &SI NBR 2ftRX YR Hp OHE:0 KIR 020K
patients. Most clusters, 108 of 125 (86%) comprised 2-pasents. The largest identified cluster

comprised 5 caspatients and two clusters comprised 4 cgsstients. The mean numbef clusters per
month was 7 and. For 25 out of 125 clusters (20%), each of thepedigmts tested positive for RSV

alone. Of all caspatients 163 (60%) were positive for one of the tested respiratory viruses: 126 (77%)
severe pneumonia and 37 (23%)R3A he median age of cagmtients infected with either RSV, hMPV,
parainfluenza or adenovirus was 5 months as compared to 22 years for influenza ( p<0.001). The median
time lag between cluster identification and availability of etiology was seven @agslusions:This

cluster surveillance effectively identified clusters of severe viral respiratory disease but most were
caused by common childhood pathogens. Based on these findings, we have refined the cluster
surveillance system to focus on clusters thet more likely to represent emerging infections by
implementing agegroup specific cluster definitions and rapidly screening out common childhood
pathogens in the laboratory.

Board103. Integrated Epidemiological and Remote Sensing Applications as aly Béarning System

to Predict West Nile Virus Infection in the Northern Great Plains

T-W. ChuangA. Lamsal, Y. Liu, M.C. Wimberly;

South Dakota State University, Brookings, SD, USA.

BackgroundThe Northern Great Plains (NGP) has been a hotspot of Milestirus (WNV) incidence
since 2002. Mosquito ecology and the transmission of velstone disease and are influenced by
multiple environmental factors, and climatic variability is one of the most important drivers. An early
warning system (EASTWeb) vessablished to integrate epidemiological and satellite remote sensing



data forecast climatic risk factors for WNV epidemics in the NGP. This system automatically acquires and
processes satellite remote sensing imagery from a variety of sources and geneugbeit in

customized formats for further analysis and mappikgthods: The system produces a variety of
environmental metrics including land surface temperature (LST) and the normalized difference
vegetation index (NDVI) derived from Moderd&esolutionmaging Spectroradiometer (MODIS)

products. We also used these inputs to model actual evaportranspiration (ETa) with the simplified
surface energy balance method. These environmental metrics are sensitive to seasonal and interannual
fluctuations in tempeature and precipitation, and are hypothesized to influence mosquito population
dynamics and WNV amplification. Nbnear generalized additive models (GAMs) were used to evaluate
the influences of cumulative LST, NDVI, and ETa anomalies on interanratsdnvsiof WNV incidence

from 20042010.Results:The bestfitting model incorporated the early onset of spring (indicated by

NDVI) and late spring/summer of accumulated moisture and temperature (ETa and LST), highlighting the
influences of climatic varidity on WNV amplification and transmission to humans. The risk forecasting
map indicated a low WNV risk across the NGP in 2011, which is concordant with the low case reports in
this year.ConclusionsOur system provides tools and products to facilitate gtquisition and analysis

of remote sensing data for epidemiological research and enhance the efficiency of disease surveillance
and prevention.
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Board D4.Isolation, Antigenic Analysis, anBome Biological Properties of Human Influenza Viruses
Circulated in Russia in the Epidemic Seasons 220321

M. Eropkin D. Baibus, N. Konovalova;

Research Institute of Influenza, Saetersburg, Russian Federation.

Backgroundinfluenza etiological gsiation in Russia in the 2 last epidemic seasMethods: Virus

isolation, antigenic and genetic analysis of isolaResults:During the first wave of pandemic influenza

in Russia (from the 4Bwveek of 2009 to the ¥ week of 2010) we isolated 417 stnaiof pandemic

influenza A(HLN1)pdmO09 what composed 92 % of all influenza virus strains isolated at our laboratory in
the epidemic season 20€#010. All Russian pandemic strains were antigenically homogeneous and
reacted with WHO diagnostic antiserum aslives with antisera obtained at our laboratory to the

reference strains A/California/07/09 and A/St.Petersburg/56/09 up-tid4lof homologic titer. HAI also
showed a high degree of homology with the old HLN1 strains of swine edAdiew Jersey/8/76,
A/SW/1976/31, Allowa/15/30. The 2012011 influenza epidemic in Russia was characterized by the

high level of the circulation of pandemic virus A(H1IN1)pdmQ9, comparable to the level of previous
season (57.7 % of isolates) with the simultaneous participatiahe epidemic process of influenza B of
Victorian lineage (41.3 %) and very small proportion (about 20#the subtype A(H3N2). The strains
A(H3N2) and B, isolated in Russia, underwent a significant antigenic drift as compared to the previous
epidemi season and formed the evolutionary advanced groups. Opposite to that, pandemic influenza
strains did not undergo any essential antigenic changes. Besides that, we did not find on the phenotype
level any particularities in the pandemic strains isolateshfrpostmortem materials. According to its
biological properties the pandemic virus A(HLN1)pdmQ9 can be attributed to the moderately pathogenic
strains. All studied strains contained the S31N substitution in M2 protein, which determines resistance
to the adamantane antivirals and had no H275Y substitution in neuraminidase, which determines



resistance to oseltamivir. The substitution of amino acid residue Asp to Gly at position 222 of HA was

found in eight from eleven isolates (73%) from postmortem lungteaxchea samples, and two from

GogSyite AazfladSa omm:>0 FNROONcldiodsHvé gidinat Bbseyve d@ng LIK I NBy 3 S
significant antigenic drift as well as a growth of pathogenicity in the pandemic HIN1 pdmO9 virus during

two last epidemic seasonwhile new circulating variants of H3N2 and B viruses were significantly

different from previously circulated strains.

Board105. Serial Cros$ectional Serological Surveys Conducted in Medical Institutions to Understand
the Trend in the Seroprevalence &andemic Influenza HLN1 (2009) Virus Infection in China

C. Xu

Chinese National Influenza Center, Beijing, China.

BackgroundWe conducted four serological surveys in the same hospitals from all 31 provinces to
monitor agespecific seroprevalence of 20pa&ndemic influenza A(HLIN1) (2009 H1N1) in different time
points during the pandemic wav®lethods: The first serological survey was performed in early

December 2009, and other 3 surveys were performed monthly during January to March 2010. A total of
43,172 serum samples were obtained from individuals who reported not receiving the 2009 HIN1
vaccine. Antibody response to 2009 H1N1 was measured using haemagglutination inhibition‘assay. X
test(P<0.05) and the multiple comparison(P<0.0011) was used to corntyadifference in

seroprevalence of 2009 H1N1 by age group in the four surveys and a published baseline serological
survey.Results:There were statistically significant increases in overall seroprevalence between
baseline(1.2%) and early December(7.83¢)ween early December and January(18.6%), and between
January and February(20.5%) respectively. For individuals younger than 60 years, the statistically
significant increases in seroprevalence were observed from baseline to early December, and from early
5SOSY0OSN) G2 WIFydzZ NE® C2NJ AYRAGARdzEt +F3ASR xcn &SIk N
occurred from earifDecember to January (P < 0.001). In all the four surveys, the seroprevalence was the
highest in 615 and 1624 yearsConclusionsThese serological surveys indicated the overall
seroprevalence sharply increased from early December 2009 to February 2010, and plateaued
thereafter. The seroprevalence increased quicker in individuals younger than 60 years compared with
individuals olde than 60 years. Schoealged children and young adults had an important role in
transmission of 2009 H1N1.

Board106. Influenza A Virus Nucleocapsid Protein Interacts with a Cytoskeleton Scaffolding Protein b
(beta) Actinin4 to Regulate Viral Replicatioand Transcription

S.K. Ld| S. SharnfaA.K. Mayank S. Tripattj J.R. Pat&lP. Gaur J.M. Katz N.J. CoxR.B. L4 S.
Sambharg

YInternational Centre for Genetic Engg. and Biotechnology, New Delhi, 1@éiaters for Disease

Control and Presntion, Atlanta, GA, USA.

BackgroundThe human host cellular machinery is exploited by the influenza virus for its survival and
replication inside the host cell. To discover host cellular proteins that interact with viral proteins, we
screened a human luncDNA library using the yeast thgbrid system with NP as bait and found that
h-Actinin4 as one of the cellular proteins interacting with WRethods: In vitro coimmunoprecipitation

of NP and Actinid coexpressed in HEK 293 cells confirmed a direstaotion between these proteins.
The interaction was further validated in influenza A virus infected lung epithelial A54ReH|dts:
Interestingly, the NFActinin4 interaction was observed to be conserved across several subtypes of
influenza A virugncluding the 2009 H1IN1 pandemic virus. Small interfering RNA knockdown of Actinin
4 expression resulted in a significant decrease of influenza A/PR8/34 virus NP and NS1 protein
expression as well as a significant reduction in viral titers, 24 hrsiffestion suggesting that Actini#

g a NBIdZANBR F2NJ GANIf NBLX AOFGA2Yyd a2NB23SNE AYY



Actinin4 colocalized in the perinuclear region of IAV infected A549 cells as well as in HEK293 cells

transiently expresing NP. The PI3K/Akt signaling cascade is activated upon influenza A virus infection

leading to the phosphorylation of IRENFS . = |-lyWRich!subsequently activate specific target

genes and promotes viral survival and replication. Silencing Aetifotiowed by influenza virus

infection resulted in the downregulation of PI3K and Akt signhaling molecules along with increased cell
death.Conclusions¢ I { Sy (23S0 KSNE 2 dzNdtirnA if 8Aingeactingaftfehad G S G K I
influenza virus NBnd this interaction is essential for viral replication.

Board 7. Viral Etiology of Acute Lower Respiratory Infections in Hospitalized Children below 1 Year
of Age in Southwest India

G. Arunkumar C. Uma, S. Sampada, A. Sanyal, J. George;

Manipal Cente for Virus Research (ICMR Virology-Gaaidel & Regional Reference lab for Influenza
Virus), Manipal University, Manipal, India.

Background Acute lower respiratory infection (ALRI) is the leading cause of morbidity and mortality
among young children wiitwide. The data on viral etiology of ALRI from India are sparse. This study
attempts to identify the viral etiology of ALRI in children less than one year old in southwest India.
Methods: Children less than 1 year of age hospitalized in various distfieterala and Karnataka States
along the southwestern coast of India during Juseptember, 2011 (monsoon season) formed the
study group. These cases were consecutively selected from the samples received as part of the passive
surveillance for the pandeim Influenza A/ HLN1/2009. The nasopharyngeal and or throat swabs were
tested for viruses using a multiplex real time PCR assay (FTD Respiratory 21 plus, Fast track diagnostics,
Luxembourg). The viruses screened include influenza A/B, pandemic influéfiddA/respiratory
syncytial virus(RSV), rhinovirus(RhV), adenovirus (AV), parainfluenza vidjsagdrovirus (EV),
parechovirus (PV), human metapneumovirus (Hmpv), human bocavirus (Hbov), and human
coronaviruses (HceR29E, HcoDC43, HcoNL63, HcoHKU1)Results Of the 89 children with ALRI,

60 (67.4%) had evidence of viral infection. RSV was the most frequent virus, detected in 37 cases
(41.6%), followed by Hbov (14.6%), rhinovirus and Hmpv (both 9%), adenovirus (4.5%), enterovirus
(3.4%), paraifluenza virusl (2.3%), and influenza A, influenza A/HIN1, HoGv3, HcotHKU1,
parainfluenza2, and parainfluenz8 (all 1.1%). While 44 cases (73.3%) yielded single virus, 18.3% had
dual viruses and 8.3% triple viruses. Most of the Hbov(69.2%) and (@®F%) were associated with
dual or triple virus infection. Nineteen children (21.6%) had no identifiable virus in their samples.
ConclusionsMore than twothirds of the children in their first year of life with ALRI had viral etiology;
RSV was the mosbmmon, followed by Hbov and Hmpv. Influenza virus was associated with only 2
cases in spite of the influenza season in southwest India. This is the first comprehensive report on
virological work up on ALRI in young children from this part of the world.
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Board 1@. Economic Burden of Bacteremic Melioidosis in Eastern Thailand

S. Bhengst?, J. LertiendumrongH.C. BaggéttS. Thamthitiwdt S. Naordt P. Jorakate S. Chantra
K. Tisayaticof S.A. Maloney

YInternational Emerging Infections Program, Thailand M@&enters for Disease Control and
PreventionCollaboration, Nonthaburi, Thailandepartment of Tropical Hygiene, Faculty of Tropical



Medicine, Maldol University, Bangkok, Thailarithternational Health Policy Program, Ministry of

Public Health, Nonthaburi, Thailari§a Kaeo Crown Price Hospital, Sa Kaeo, Thailand.
BackgroundMelioidosis, a severe disease causedhykholderia pseudomallds anong the most

common causes of septicemia in Thailand and results in substantial costs. Data on economic impact are
lacking, especially from regions outside of the highly endemic Northeast. We describe the economic
impact of bacteremic melioidosis in Eastd hailandMethods: Bacteremic melioidosis cases during
20062008 were identified through bloodstream infection surveillance in all hospitals in Sa Kaeo (SK).
Using hospital charge data from the National Health Insurance database, we estimated direzalmed
costs related to hospitalization by applying a etwstharge ratio of 0.88. Transportation costs were
calculated from National Health and Welfare data. Indirect costs included productivity loss for caregivers
and patients during hospitalization, afor fatal cases, future productivity loss due to premature death,
calculated by multiplying time lost by the average monthly household income. Each patient was
assumed to have 1 caregiver during hospitalization. The consumer price index was used toostust

to present value. Costs are presented in US dollars (1$=30.49 Thai Baht) and as me&estilSD.
Seventythree bacteremic melioidosis patients were identified in SK (average annual incidence =
4.6/100,000 persons, 95% CI=8.9); 39 (53%) patiega were discharged in improved condition, 27

(37%) died, and 7 (10%) were transferred with unknown outcome-tiitiyof 73 (71%) patients had

cost data available. The average total cost/fatal case was $16,305 (direct medical: $2,968,
transportation: $15, productivity loss from morbidity [$1%#5.81] and mortality [$14,212 9,535]:

$14,327), which far exceeded that of néatal cases ($1,852; direct medical: $1,57%96,

transportation: $15, productivity loss from morbidity: $26(B7). The averag®tal cost of bacteremic
melioidosis in SK was $145,102/year (direct medical costs: 20% [$29,916], transportation: 0.2% [$260]
and productivity loss: 79% [$114,928onclusionsin addition to the high disease burden, melioidosis
has substantial economimpact, even in an area not previously known to be endemic. Early detection
and treatment is required to prevent premature mortality, which accounts for the greatest economic
losses.

Board109. Examination of Risk Factors for Recurrenceddbstridium dificile Infection in Selected

New Haven County, Connecticut Towns

B. Pacchal. Hadler, C. Lyons, J. Meek, R. Heimer;

Connecticut Emerging Infections Program, Yale School of Public Health, Yale University, New Haven, CT,
USA.

Background:SymptomaticClostidium difficileinfection (CDI) is commonly preceded by antibiotic use

and is frequent in health care settings. In the last decade, with the emergence of more toxigenic strains,
both hospitat and communityonset CDI have been a growing concern. Sinee2@09, the Connecticut
Emerging Infectious Program has been conducting active, laborbsm®gd surveillance for CDI in the
metropolitan areas of two cities in New Haven County. This study aims to identify risk factors for CDI
recurrence among cases iwiliy diagnosed in the surveillance area from Janu@rgcember 2010.

Methods: Cases were surveillance area residertts/ear of age with an initial positive CDI lab test. They
were classified as health care facility onset (HCFO, onset >3 days afteahossfiihg term care facility
(LTCF) admission), community onbELFassociated (COICFA, onset within 3 months of hospital
discharge, outpatient surgery or LTCF residency) or community associated (CA). Recurrent (R) cases
were those with>1 positive CDhb test 28 weeks after the initial test. Chart review was done for all
incident CGHCFA and CA cases and for 1:10 HCFO cases. Incident case characteristics of R cases were
compared to norR caseResults:in 2010, 826 unique persons had an initial inotdepisode of whom

130 (16%) hadl recurrence. R cases were significantly older (75.1 vs 69.9 years), more likely to reside
ina LTCF (53 vs 40%) and to use H2 blockers (10 vs 3%) tHarcases. Differences between R and

non-R cases for the healthcaessociated group (HCFO+BQOFA) were similar to those for all cases.



Among the CA group, the R cases, in addition to being significantly older (68.9 vs 56.6 years), were more
likely to have used immunosuppressants (36 vs 13%), but less likely to haventisgidrobials (73 vs.
43%).ConclusionsRecurrent CDI is more common among the elderly and those coming from LTCF. Only
use of H2 blockers appears to distinguish recurrent from-remurrent cases. CA cases arising without
antecedent antibiotic use ardso at higher risk of recurrence. Further investigation is needed in this

group to determine if they harbor more toxigenic strains. Important limitations to our study include the
use of a norclinical definition of recurrence, and no treatment data for thitial CDI diagnosis.

Board 1.0. Analysis of Sentinel Surveillance of Severe Acute Respiratory Infections (SARI) in Uralsk,
Republic of Kazakhstan, in 2068011 Epidemic Seasons

G.K. Naurzalina

Uralsk State Sanitary and Epidemiological SurveillantteoAty, Uralsk, Kazakhstan.
BackgroundDetermining in whom influenza occurs and the viral types causing influenza assists in
determining immunization need, devising immunization strategies, and contributes to global influenza
knowledge. Sentinel surveithce of severe acute respiratory infections (SARI) began in 3 sentinel
hospitals of the major city of western Kazakhstan in 2008 and we report epidemiologic and viral
detection results for all three yeardlethods: Nasal and throat swabs were collectedrfr@ach patient

> 1 year of age who met the WHO SARI standard case definition and with sympi@rhsurs.

Influenza virus was detected by raahe PCR in the oblast virology laboratdResults:;Two hundred

eighty patients were recorded in the 20e8009epidemic season. Childrerdlyearsof-ageaccounted

for 75% (N=210), and childrenl® years, 16% (N=45) of cases. Influenza A virus began to actively
circulate in week 52 of 2008, and influenza B virus in week 8 of 2009. Influenza virus was detetéed in 1
(41%) of 280 tested patients, with influenza A detected in 56 patients (48%) and influenza B in 60
patients (52%). 50 patients had seasonal influenza A/H1N1, two patients had H3N2; and influenza A was
not subtyped in 4 patients. Seventy patients werstézl in the 20022010 season. Children4lyearsof-

age accounted for 73% (N=51). In 22 (31%) of 70 tested patients, only influenza A virus was detected
(subtyping was not performed). One hundred fifteen patients were recorded in the-2010 epidemic
season. The percentage of children ofilyears of age was 80% (N=92). Influenza A virus actively
circulated in week 46 of 2010, influenza B virus in week 7 of 2011. 26 of 115 (23%) patients had
influenza virus detected, with influenza B detected in 8 patamd influenza A in 18; 14 of them had
influenza H3N2, 3 had influenza A/H18M and one patient had untypeable influenzaCsnclusions:
Children 14 yearsof-age are highly affected by influenza, making up as much as 80% of those with SARI
over the lasthree seasons. The beginning of the epidemic season is characterized by circulation of
influenza A virus, while influenza B virus appeared at the end of the season.

Board111. Implications of Screening Definitions for Estimation of Influenza Disease 8urd

A. Krishnan, V. Gupt&® S. Raj S. Dhakatl V. Raghuram®sM .-A. Widdowsof, R. L4l S. Broo,

'All India Institute of Medical Sciences, New Delhi, Irfdiag Inclen Trust, New Delhi, Indiblational

Institute of Virology, Pune, IndiéCentes for Disease Control and Prevention, Atlanta, GA, USA.
BackgroundSurveillance data can be used to estimate influenza disease burden. However the choice of
clinical definition used, often based on efficiency considerations, has implications for estiroftio

disease burden. Using data from health faciigsed surveillance of all acute medical admissions from
rural Ballabgarh in north India, we compared the influenza prevalence estimated using different
currently-used surveillance definitionMethods: Inpatients with acute medical illnesses from the

selected 33 health facilities were enrolled and tested for influenza. Physicians assessed all subjects for
influenzalike illness (ILfever plus cough/sore throat), acute respiratory infection (ARl synptom

among cough/ earache/ nasal discharge/difficulty breathing / sore throat in >2 years), febrile acute
respiratory illness (FARever plus ARI) and severe acute respiratory infection (3ARilus fast



breathing in>5 years; IMGtlefined pneumonia psevere pneumonia in <5 years). The prevalence for

each definition was estimated as the number who would have been found positive if only those meeting
the definition were tested divided by the total eligible population. Efficiency was measured by numbers
needed to test (NNT) calculated separately for each definition as the ratio of samples tested to the
number detected positiveResults:Of the 1,043 subjects tested from August 268y 2011, 74 (7.1%)

tested positive for influenza. Out of 1,043, 906.@86) satisfied the case definition of ARI, 449 (43.0%)

for ILI, 503 (48.2%) for SARI, and 479 (45.9%) for FARI. The influenza prevalence was 6.7% for ARI, 5.8%
for FARI, 5.6% for ILI, 5.1% for SARI. The NNT were 7.7 for ILI, 7.9 for FARI, 12.9 fo®.BRdr &#cRI.

The ARI prevalence (6.7%) was closest to the true prevalence (7.1%) but was least efficient (NNT 12.9).
ILI was most efficient (NNT 7.7) but gave a lower prevalence estimate (E6é#6)JusionsThe choice of
screening definition used forfimenza surveillance among inpatients greatly influences the efficiency of
surveillance and also impacts burden estimates. Researchers using surveillance data for estimation of
burden need to be aware of these differencébis study was supported in pant cooperative

agreement UO1 IP000206 from the Centers for Disease Control and Prevention, Atlanta, USA
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Board112. Development of MultiCriteria Decision Analysis Tools to Assess the Risk of Emeeger
Reemergence of Infectious Diseases Assocdteith Climate Change in Canada

R. CoxC. Revie, J. Sanchez;

University of Prince Edward Island, Charlottetown, PE, Canada.

BackgroundPolicy decision makers require rational methods to prioritise gjimgy infectious diseases

and to identify those that warrant detailed investigatidviethod: We used expert opinion to determine

the criteria that could be used to prioritise diseases according to the likelihood of emergence in Canada
in response to climatehange. Multi Criteria Decision Analysis (MCDA) was used to develop two
different tools that could be used to rank diseases based on the collected expert opinion. These were an
9EOSt &LINBIFIRaKSSG G22f FyYyR I Y2RS{ .FiE@fdlsavedS R dza A y
tested on a few example diseas&esultsWe identified a total of 40 criteria that might be used for
prioritisation. A weight was applied to the criteria based on the opinion of 64 experts. Some of the
criteria that were considered mogtfluential in disease prioritisation were: potential economic impact,
severity of disease in the general human population, human case fatality rate and the type of climate
that the pathogen can tolerate. Some of the climate criteria that were most Ithalyfluence disease
emergence were: an annual increase in temperature, an increase in summer temperature and an
increase in summer precipitation. These climate variables were considered to be most influential on
vector borne diseases. In the Excel spdabt the diseases that tended to rank the highest were West
Nile virus and Giardia. In the MACBETH mGdatdiaranked the highest and Coccidioidomycosis

ranked the lowestConclusionsthe spreadsheet tool used a simple weighting average to rank disease
criteria and proved a user friendly approach to prioritisation. The MACBETH model is a practical
graphical tool that allows the user to make qualitative judgements about criteria to rank diseases.
Although our research applied specifically to Canada, tethods can be adapted to alternative

situations.



Board113. Predicting Transmission of Avian Influenza Virus in Wild Birds from Incomplete Epidemic
Data

V. Henaux, M.D. Samué| J. Parmley C. Sod's

'Department of Forest and Wildlife Ecology, Uniwgrsf Wisconsin, Madison, W1, USH, S. Geological
Survey, Wisconsin Cooperative Wildlife Research Unit, Madison, WEGi®adian Cooperative

Wildlife Health Centre, University of Guelph, Guelph, ON, Cafiadeironment Canada, Saskatoon, SK,
Canada.

BackgroundWild aquatic birds play an important role in the maintenance and spread of all low
pathogenic avian influenza viruses (LPAIv), which provide the precursor for the development of highly
pathogenic (HP) Alv affecting domestic animals and huntdmwever, there is currently little scientific
information about the epizootiology of Alv in wild birds. Based on published laboratory studies, we
LINSGA2dzat & RSS2 LISR SHEPosedniestiOuswR RED SINID Rié] (dza OSAII K OR
the courseof LP and HPAIv infection in individual hosts. However, predicting Al dynamicsiiarfggey
populations remains challenging because LPAIlv data from field studies are usually incomplete and HPAIv
outbreaks are rare, typically discovered after epizootiidal dynamics have occurred and/or affected

birds have migratedviethods: We used a maximum likelihood approach to estimate the rate of Alv
infection in wild waterfowl populations by fitting the Al epidemic models to disease surveillance data.
Results:Udng weekly prevalence data in hatgkar birds at post breeding and migration stopover sites

in North America, we predicted probabilities of LPAIlv infection ranging from 0.07 to 0.27Way

found lower daily probabilities of infection in the Pacifiasvidy (0.050.07), high probabilities in prairie
Canada (0.2D.27), and variable probabilities in eastern Canada ¢0.Q8). Using the mean LPAIv

infection rate to predict HPAI, we estimated a shorter and lower epidemic curve for HPAI (5 weeks with
peak pevalence of 29%) than LPAI (7 weeks with peak prevalence of 59%). This finding indicates it is
harder to detect HPAIv than LPAIv with swabs from live birds, which are commonly used during
surveillance programgonclusionsOur study highlights the poterai of integrating incomplete

surveillance data with epizootic models to estimate rates of disease transmission and evaluate epizootic
dynamics. Such information is critical for predicting the risk of spread to domestic birds and informing
surveillance andlisease control programs.

Board114. Predicting the Distribution ofCulex tritaeniorhynchusthe Primary Vector of Japanese
Encephalitis Virus, Using Ecological Niche Modeling

R. Millef, P. Masuoka, T.A. Kleify H-C. Kim, J:Y. Yef J. Griech

'Uniformed Services University, Bethesda, MD, U63th Medical Brigade,US Army MEDDAC, Seoul,
Republic of Kored5th Medical Detachment, US Army, Seoul, Republic of Ki¥atipnal Veterinary
Research and Quarantine Service, Anyang, Republic of Korea.

Baclground: The principal vector of Japanese encephalitis virus (JEU)dg tritaeniorhynchud he

primary breeding habitats of this mosquito include iying grassy areas that are prone to flooding and
flooded rice fields. The virus is maintained in langaling birds, while swine (domestic and wild) serve

as amplifying hosts. While vaccination programs have greatly reduced the incidence of JE in some
countries (e.g., Republic of Korea and Japan), complacency, fear of vaccines and inadequate vaccination
programs in other countries have left many populations susceptible to infection. Ecological niche models
of JEV vector(s) can aid in disease risk assessment and elucidate factors that affect mosquito
distribution. Methods: The purpose of this study was teeate an ecological niche model to predict the
distribution of Cx. tritaeniorhynchum Asia. The model was built using mosquito location data from the
literature and from Mosquito Map (mosquitomap.org). Environmental data (precipitation, temperature,
elevdion) were obtained from WorldClim (worldclim.org). Maxent software
(http://www.cs.princeton.edu/~schapire/maxen}/was used to build the model and create probability
maps of the distribution o€x. tritaeniorhynchusMaps to compare to the model were olitad for




swine and rice fields. JE case data were obtained from ProMED reports (www.promedmail.org) from
1994 to 2010 and reports from the Korean Centers for Control and PreventOobResults:

Statistical analysis revealed that tl. tritaeniorhyneusmodel predicted vector presence significantly
better than a random distribution. The environmental variable that had the most impact on the model
was the mean temperature of the wettest quarter. Comparisons with rice and swine distribution maps
showedsimilarities to the predicted distribution @x. tritaeniorhynchusSeventy two percent of JE case
locations had a greater than 0.25 predicted probability for the presen€ofritaeniorhynchus

Analysis of the distribution map found that seven cowdrhave greater than 50% of their land area
with a high probability o€x. tritaeniorhynchugresence ConclusionsThe current ecological niche
model could assist countries in planning vaccination programs and other preventive measures that
reduce the rik of JEV infections.

Board115. Using Host Population Structure to Forecast the Spread of Rabies in Northern Ohio

S. Wisely, A. Berenstef) A. Gregory; M. Dunbaf;

!Kansas State University, Manhattan, KS, B$BDA APHIS Wildlife Services, Ft. Colli@s USA.
Backgroundin the United States, unique rabies strains are maintained in distinct wildlife species,
including the raccoorRrocyon lotoy. Raccoon variant rabies (RVR) has spread throughout the eastern
US and is moving west. To combat the westivspread of the disease, oral rabies vaccines (ORV) are
distributed along natural barriers that may restrict raccoon movement, such as mountain ranges and
rivers. The spread of rabies into Ohio is prevented by an ORV program in the eastern portiostafehe
and utilizes the mountains of western Pennsylvania; however, in 2004 a rabid raccoon breached the
barrier. Methods: To better understand and control the spread of rabies into northeast Ohio from
Pennsylvania, we used multilocus genetic tools anddaape resistance modeling to investigate
dispersal dynamics and land use patterns within the urban footprint of northeastern Ohio. These results
can be used to forecast the potential spread of RVR and design control and ORV pr&gsuiisWe
collectedgenetic samples from 317 raccoons in 8 counties in and around Cleveland, Ohio. We found
high levels of diversity and low levels of genetic structure (glokal ®01) in the population suggesting
that this population is large, highly admixed, and mabilée did not find evidence of sdxased

dispersal, but found spatial structuring of kin groups. Two populations (metropolitan Cleveland and rural
outskirts) separated by 100 km exchanged 5 migrants over 1 to 2 generdafionslusionstsolation by
resisince modeling suggested greenbelts within the urban footprint may provide enhanced dispersal
opportunities that maintain genetic diversity, but could be effective targets where ORYV distribution
could be concentrated. More detailed analysis of populationgily is warranted to determine the
guantity of ORV baits needed to vaccinate a sufficient proportion of the host population.

Board116. The Impact of the Definition of the Symptosiree Interval on lliness Duration and

Incidence in Longitudinal, HousehoMorbidity Surveillance in Rural Western Kenya

A.O. Audt? D.R. Feikirf, G.M. Bigogt’, B.O. Nyawandg, J. Williamsof R.F. Breimari, D.C.

Burton?

YInternational Emerging Infections Progragenya, Division of Global Disease Detection and geney
Response, Centers for Disease Control and Prevention4CGID¢9, Kisumu and Nairobi, Kenya, Kisumu,
KenyaZ’Kenya Medical Research Institute/CDC Research and Public Health Collaboration, Kisumu and
Nairobi, Kenya, Kisumu, Kengidenya Medical Resgzh Institute/CDC Research and Public Health
Collaboration, Kisumu and Nairobi, Kenya, Nairobi, Kenya.

Backgroundin subSaharan Africa, longitudinal househdddsed morbidity surveillance can be used to
characterize the epidemiology of infectious diseagddowever, with continuous symptom monitoring,
there is a need to define a symptefree interval to distinguish separate illness episodes. The selection
of the symptomfree interval may influence estimates of disease burden and mean duration. The longer



the required symptordree interval, the more likely that 2 discrete illness episodes would be classified
as 1 episodeMethods: From July 1, 2006 to December 31, 2010, we collected symptom data weekly or
biweekly from approximately 25,000 individuals papating in populatiorbased surveillance in rural
western Kenya. Standard questionnaires were administered at homes to gather data on the onset and
duration of respiratory (cough), febrile (reported fever), and diarrhgall¢ose stools in a 2dour

period) illnesses. We used Poisson regression to evaluate the impact on incidence of varying the
required symptordree interval from 1 day to 7 dayResults:When the required symptoHrree interval
increased from 1 day to 7 days, the mean duration of diardgaodes increased from 3.2 to 5.5 days in
children < 5 years, and from 2.7 to 4.6 days in persdhyears. Mean duration of respiratory and

febrile symptoms likewise increased from 4.9 to 9.4 days and from 2.9 to 4.5 days, respectively, for
children < 5years, and increased from 5.2 to 11.0 days and from 3.1 to 5.0 days, respectively, in persons
>5 years. For each illness syndrome, incidence was higher when using a shorter syfneptanterval.
When using a-tay rather than a ‘tlay symptordafree intenal, the incidence of febrile, diarrheal, and
respiratory illness increased 43% (95% G44%), 54% (95% CI-58%), and 75% (95% C}7&@%),
respectively, among children < 5 years. For persdnyears, the incidences increased 47% (95%-Cl 46
48%), 519096% Cl 4%2%), and 94% (95% CI®&%0), respectivelyConclusionsThe number of
symptomfree days used to define a new illness episode has substantial impact on estimates of mean
illness duration and incidence from longitudinal infectious disease slamed. Standardization of
symptomfree days in case definitions is important for comparability of data from studies defining
infectious disease burden.

Board117. Surrogate Epidemig&volution: Models for Realime Outbreak Characterization

J. Ray, C. Saf', S. LefantZj K. Cherfg D. Crary

!Sandia National Laboratories, Livermore, CA, &/hlied Research Associates, Inc., Arlington, VA,
USA.

BackgroundCharacterization of epidemics, e.g., estimation of a tolependent spread rate,

conditioned onsyndromic surveillance data available in the early epoch of an outbreak, can be useful for
crisis management and resource planning. Probabilistic estimation can address the problem of sparse
data, but the computational expense, especially when using atew@pidemieevolution models, make

the approach infeasible for reéime use.Methods: We cast the problem of characterization of an
outbreak as a Bayesian inverse problem, predicated on-ter&es data. The detailed epidemic model is
constructed by comslving distributions for the incubation period and the visit delay. The resulting

model has 5 unknown parameters, characterizing a tdependent disease spread rate, the final
epidemic size and start time of the outbreak. We then create its (parametrized)gate using

polynomial chaos expansions. Such expansions (basis functions) are novel in medicine but commonly
used in some engineering disciplines. We use an adaptive Markov chain Monte Carlo method to fit the
model to the data, and obtain parametestimates as distribution®RResults We tested our

characterization technique on data from the 1918 influenza pandemic from Camp Custer, MIl. We find
that the surrogate model reduces the computational time by a factor of 50, to around 10 minutes per
characteization. Further, 714 days of data are found sufficient to obtain estimates with sufficient
specificity for crisis management and response. The error in the characterization resulting from the use
of the surrogate, vis-vis the detailed model is aboutB)%.ConclusionsSurrogate models are a

feasible means of accelerating outbreak characterization from syndromic surveillance datamrieeal
characterizations may thus be possibliéis work was funded by DTRA under contract HDUOB&1

0034. Nancy Nurtn is the PM.
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Board118 GeneticDiversity among 1,4,[5],12:t.and 1,4,[5],12::1,2Monophasic and in 1,4,[5],12=
Non-Motile Variants of Salmonella entericéerotype Typhimurium

A.Brisabois M. Bugarel, S.A. Granier, S. Roussel, P. Fach;

Anses, Maisonglfort, France.

BackgroundMost Salmonellantericasubspeciegntericaserovars possess 2 flagellar phases encoded
by fliC (phase 1) andljB (phase 2) genes respectively, but smstrains may lack either the first or the
second phase H or both phases. Numerous zootg#limonellanonitoring programs pointed out the
increase ofSalmonellaryphimuriumlike isolates worldwide, in particular those with the antigenic
formulael,4,[5],12:i:-. Then, the public health risk associated to the emergence of such monophasic
isolates is posed. This study aims to characterize the emerging monophasic strains lacking either the
second or the first phase-ahtigen or the both phases (nemotile varant) through the detection of
different molecular markers of interedtlethods: The genetic diversity of a collection of 58 monophasic
and nonmotile isolates of from swine, bovine and poultry sources was investigated using a novel
multiplex realtime PCRible to simultaneously target ten different classes of genes in regards to
antimicrobial resistance phenotypes and pulsed field gel electrophoresis (PFGERypalss: The

majority of the S1,4,[5],12:i: strains were genotypically confirmed to be \aani of serovar

Typhimurium. FivédljB positive S1,4,[5],12:i: variants could be considered as inconsistent variants
suggesting that the phase 2 expression is blocked by mutation or deletion. Based on the combination of
detection of the following markersSalmonell&Pathogenic islands, virulence plasmid antimicrobial
resistance markerd(argyandsull), SalmonelladGenomic island (S@lleft junction), integrase of class 1
integron and DT104 1&%3S spacer region, thirteen different genotypes were ideditmong the 58
isolates. All isolates showed virulence potential determined by the presence of four SPI markers
exhibited in a same genotype mainly encountered fdt,&,[5],12::1,2. In contrast, a highumber of
markers was detected for §,4,[5],12i:- gathering all the investigated markers except-$Gl
ConclusionsThis study on the French collection could suggest presence of the previously described
Spanish clone in France as well as, to a lesser extent, some inconsistent variants exhibitstgrecees
type to 4 antimicrobials described in numerous other countries.

Board119 Molecular Characterization of Enterotoxigenkescherichia colsolates from Diarrhea

Patients in Shenzhen City, China

Q. HUY Y. U4 D. LY, Y. Lik Y. Qit, X. SHij J. Mod, H. M&, J. Cheny

!Shenzhen Centre for Disease Control and Prevention, Shenzhen,Shhmag! of Life Science,

Shenzhen University, Shenzhen, China.

BackgroundTo determine the epidemiological and etiological relationship of enterotoxigenic
Escherichia co[ETEC) clinical isolates in diarrhea patients in Shenzhen city, Guangdong province, China.
Methods: Stool samples were collected from 15884 diarrheal patients of all ages iRZ2A@7E. coli

like colonies were identified by detecting tlesttA2-4 (STh)estA1(STp) oeltB(LT) gene using PCR. ETEC
isolates were serotyped and antimicrobial resistance to 23 antibiotics was determined using the Kirby
Bauer disc diffusion method. PCR was used to determine the presence of the major strudiurdd su
genes of 18 colonization factor antigens. Finally, pufsgdd gel electrophoresis (PFGE) using the
restriction enzymes Xbaland Avrll was performedsults:Forty-eight ETEC isolates (16.7%) of 287
colilike colonies were identified by enterotoxPCR. Among 48 isolates, 24 were STh positive, 18 were



STp positive and 9 were LT positive (three were positive for both STh and LT encoding genes). The age of
infected individuals ranged from 1 to 68 years old, however 88% of patients were older tlyaars0

old; only 6 patients were children. Fifgyx percent of patients were female. Eleven patients had fever

and 12 vomited. The most commonadtigen serotype was 0159 (41.6%), followed by O27 and O6

(16.7%), 0169 (12.5%), 0148 (8.3%) and 025 (4.2¥)2Disolates had identifiable-&htigen results

and the three most identified serotypes were O27:H7, 0159:H34 and 0159:H7. CFAs were detected in

30 ETEC (62.5%) and the most common CFA based on PCR was CS6 (n=26), distantly followed by CS21
(n=5), CS1t=4), CS3 (n=3), CS1 (n=2), and CS2 (n=1); and no CFA genes were detected in 18 strains.
Seven isolates had multiple CFAs (CS6 and CS13, n=4; CS1, CS3 and CS21, n=1; CS2, CS3 and CS21, n=1;
and CS6 and CS21 (nhree clusters of indistinguishable igelawere identified. The isolates were

sensitive to the most antibiotic€onclusionseTEC isolated from diarrheal cases in Shenzhen appear to
have unique epidemiologic features as compared to studies in developing countries. The potential
outbreaks coulde monitored. ETEC potentially represents a significant but treatable cause of diarrhea

in Shenzhen and surveillance for ETEC outbreaks along with prevention and control strategies could
mitigate the risk of this disease.

Board120. Etiologic Role of Resratory and Enteric Pathogens in Cases of Severe Acute Respiratory
Viral Infections of Children during the First 4 Years of Life

K.T. Kasymbekovd, Z. NurmatoV, G. Muratbaeva, M. Moldokmatova,E. NogoibaeveD. Otorbaevy
'Department of State Samity Epidemiological Surveillance Ministry of Health, Bishkek, Kyrgyzstan,
“Centers for Disease Control and Prevention/Central Asia Region, Almaty, Kazakhstan.
BackgroundAccording to a study conducted in the sentinel surveillance in Kyrgyzstan, seviege acu
respiratory infections (SARI) are prevalent in children during their first 4 years of life. These children
were diagnosed with respiratory onset and clinic diarrheal syndrdviethods: In the season 2010

2011 surveys have been conducted by tiale PCRor respiratory viruses and intestinal infections of

100 children younger than 4 with SARe&sults In the etiological structure of respiratory viruses

influenza A (H3) and B made 5% and 3% respectively. Specific weight of parainfluenza viruses made 30%,
less likely to identify rhinoviruses, respiratory syncytial viruses, metapnevmoviruses, amounting to 20%,
17%, and 14% respectively. In the etiological structure of identified enteric pathogens prevailed viruses
(noraviruses, rotaviruses, adenoviruses¥#115.4% and 7% respectively). Astroviruses were detected
only in 2.6%. The role of bacterial pathogens was significantly lower. Among the bacteria most often
detected areCampylobacteand Shigellamuch less detected ai®almonellal7.9%, 12.8%, and 246
respectively. Nofinfluenza respiratory viruses and enteric pathogens were detected more frequently in
children under 2. It is determined that 8% of the children had mixed infection and acute intestinal
infections of acute intestinal infection and acutspiratory infection , including 3% of cases it was a
combination of parainfluenza with norovirus or rotavirus infection. Nine percent of children had mixed
infections of different respiratory viral infections, including 7% of cases identified 2 virssage2% 3
respiratory virusesConclusions1) Respiratory viruses and enteric pathogens were detected more
frequently in children with TORI under 2 years; @)iln the etiological structure of respiratory viruses
predominated parainfluenza virusahinoviruses , respiratory syncytial virusasd metapneumovirus

4) in the etiological structure of enteric pathogensgrusegprevailed and4) 8% of the children had

mixed respiratory infection and acute intestinal infections.

Board121 Etiological &rveillance for Severe Fever with Thrombocytopenia Syndrome in Hubei,
China, 2012011

J. Xy J. Zhan, F. Zhan, Y. Jiang, X. Huo, X. Guan, X. Li, J. Cheng;

Hubei Province Center for Disease Control and Prevention, Wuhan, China.



BackgroundSevere fever v thrombocytopenia syndrome (SFTS) is an emerging infectious disease
discovered in 2010, which is caused by a novel bunyavirus, SFTS virus (SFTSV). SFTS oceurs in north
eastern and central China, such as Hubei, Henan, Shandong, etc. SFTS causesthigitdaifll 2%

and as high as 30% in some areas. Since 2010, there have been 420 reported cases of SFTS in Hubei
province in central China, with a case fatality rate of 1#Rthods: Acutephase blood samples were
collected from patients with the case dieition of SFTS in Hubei province. All acute sera were used to
detect viral RNA of SFTSV by #téak RTPCR, and then FHCR positive samples were used to isolate
viruses by inoculation of cell culture. The cultured isolates were confirmed by indirect
immunofluorescence and characterized nucleic acid sequencing. Further phylogenetic analysis was
conducted by including strains with known geographical origin from other provinces in Qbmats:
From2010 to 2011, a total of 355 blood samples were collé@nd tested by redime RTFPCR, 135
samples in 2010 and 220 samples in 2011, respectively. Out of 135 samples in 2010, 90 (66.7%) were
positive for SFTSV; while out of 220 samples in 2011, 85 (38.6%) were positive for SFTSV. The result
indicates that idiigh positive rate by realme RTPCR test. Compared to 66.7% in 2010, thetiesd

RTFPCR positive rate of 38.6% in 2011 decreased dramatically. The results were consistent with those
from other provinces in China. In addition, from these positive sample isolated 8 strains of the
bunyavirus and sequenced their genomes. Phylogenetic analysis conducted by the nggtibgr

method (MEGA package, version 4) by 1,000 bootstrap resamplings indicated that they were genetically
similar to previously isated strains by other provinces including Henan, Shandong, Anhui, Jiangsu, and
Liaoning ConclusionsHigh viral RNA positive rate indicates that réimle RTPCR test is a valuable tool

in the early diagnosis of SFTS in annual epidemic season. Diffeogmaghical distributions of SFTSV
were genetically similar to each other. Importantly, dramatic decrease in positive rate dimeaRF

PCR in 2011 indicates whether SFTS is also caused by unknown pathogens except SFTSV.

Board122. Long Term Enduranaaf Dengue Virus Serotype 2 and Transient Emergence of DEMV
Puerto Rico: 1982010

G.A. SantiagpJ.L. Munodordan;

Centers for Disease Control and Prevention, San Juan, PR, USA.

BackgroundDengue virus (DENV) existsAagerotypes. Migration has otributed to the divergence of
distinct lineages within each serotype. Using data from 25 years of dengue surveillance in Puerto Rico,
we found that the genetically distinct Southeast Asian DENWain continuously circulated on the

island; whereas thentiansubcontinent DENAB strain emerged in 1998 and disappeared in 2007.
Results\We sequenced the complete genomes of 160 DENid 92 DENS low passage isolates
obtained from Puerto Rican patients with laboratory confirmed dengue and characterizey tie¢ic
diversity and phylogeography of these two serotypes for 21 and 10 years, respectively. Genetic lineages
were analyzed with respect to temporal, geographical and sereggeeific incidence data. While

DENV2 evolved as one lineage with a uniquadd replacement, DEN¥emerged and expanded

through five parallel lineages. The expansion of DBEMMs concomitant with a transient 4 year decline
of DENV2. Bayesian skyline analysis showed that the fast dissemination of-BBENYhe island was
characerized by a large genetic population size as compared by a low population size o2 DIENN]

that time period. In addition, our phylogeography analysis combined with seredppeific incidence

data showed that the presence of a DENV serotype in a ¢feation and time is usually correlated

with the absence of the other serotyp€onclusionsCotransmission of DEN¥ and DENA3 lineages
occurs through complex dissemination patterns and serotypes seem to mutually exclude one another
geographically antemporally. We found evidence of sustained microevolution within lineages,
transient refuge and fast migration across the island. One limitation of our study is the unavailability of
viruses involved in silent transmission. Research to further defineithedical and epidemiological



determinants of DENV emergence and decline may help us prevent thadsand reemergence of
dengue.

Board123. Spatial Pattern of Pathogens Associated with Fever of Unknown Origin in Kenya

J.N. Waitumbj

Walter Reed ProjetiKEMRI, Kisumu, Kenya.

Backgroundfevers of unknown origin (FUO) are a common presentation in patients visiting healthcare
facilities in Kenya. The causes of these illnesses are vast and have determinants such as ecology, rainfall
patterns, humaranimalcontacts, and population movements among many others. This study reports
on pathogens identified by molecular methods in patients presenting with FUO at various clinics in
KenyaMethods: 1716 blood samples were collected between March 2008 and July 2@l an

Gl OdziS FTSoNRES AffySaasSaé¢ KdzyYly dzasS LINRG202f 6Y9a
located in the lowlands, highlands and arid areas. Entry criterion to the study was documented fever
(temperature > 38 °C) without a readily diagable cause. Nucleic acids were extracted from blood and
used for RYPCR diagnosis BfasmodiaSalmonellaRickettsiaBrucellaand dengue fever virus.

Results:Of the 1716 specimens analyzed, 461 (25%) had malaria, 95 (S&8#pnella23 (1.7%)

Riclettsia, 6 (0.34%JBrucellaand 10 (0.6%)engue fever virus, either alone or in combination.
Interestingly, malaria accounted for the greafercentof etiologies associated with FUO in all areas

but was highest in the arid areas (52.3%) compared to 263k lowlands or 12.7% in the highlands.

In arid regions, 60% of the participants had diagnosable cause of FUO (malariaZ#3étell€.8%,
Rickettsia2.8%,Brucellal.5% andlengue 0.9%) compared to 35.2% from the lowlands (26.3% malaria,
7.7%Salnonella 1.2%Rickettsid or 19.5% from the highland (12.7% malaria, 55&#nonella0.9%
Rickettsisand 0.2%engue).ConclusionsMolecular data from this study indicates that malaria and
Salmonellare a significant burden of FUO in Kenya. Unexpectediiaria was identified as a greater
cause of FOU in the arid regions than in the traditional malaria endemic lowlands of Kenya. The
unusually high proportion of undiagnosed FUO are worrying and calls for newer methods with greater
capability for multipleing such as MassTag PCR, Lumawxk TAC.
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Board124. The Ratio of Emergency Department Visits for ILI and-Badbrted lliness on a Survey to
Seroprevalence of 2009 H1N1 InfeatioFlorida, 2009

R.S. HopkinsK. Goodin, M. Weise, A. kPawell, J.J. Hamilton;

Florida Department of Health, Tallahassee, FL, USA.

Backgroundin an evolving influenza epidemic, existing féale surveillance systems do not provide
needed informatiorabout cumulative incidence of infection in the population. A seroprevalence survey
carried out in Tampa Bay, Florida in late 2009 yielded such an estimate for the 2009 H1N1 influenza
pandemic. We calculated the ratio of influerliiee ilinesses detecteai2 existing surveillance systems

to actual infectionsMethods: Total emergency department (ED) visits for influelia iliness (ILI)

during the epidemic period were estimated using the ESSEMNGEndromic surveillance system, by age
group, for Floridaand for Tampa Bay. Cumulative statewide reports of ILI using 3 different definitions
were derived from the Behavioral Risk Factor Surveillance System (BRFSS), for interviews conducted Oct
1t Dec 27, 2009, using the BRFSS weights to make statewide essirffatpersons aged 18 and older.



ResultsFor all ages combined, for the whole state there were an estimated 27.5 infections for every ILI
ED visit. Agspecific ratios rose with age, from 8.5 to 1 for children aged under 5 years to 66 to 1 for
persons agd 65 and over. Corresponding ratios for just Tampa Bay were 37to 1, 11.3to 1, and 98 to 1.
For persons aged 18 and over, there were 3.0 infections for every 1 person reporting ILI (fever and
cough and/or sore throat) on BRFSS interview. Ratios rangedifr4 to 1 for persons aged 50 to 64

years, to 8.4 to 1 for persons 65 and over. For more stringent BRFSS ILI definitions, ratios are much
higher.ConclusionsFor jurisdictions using syndromic surveillance systems or ongoing BRFSS
interviews, theseaatios provide a way to estimate weekly and cumulative incidence, which can be used
together with estimates of the reproductive number)Ror planning and forecasting. Syndromic
surveillance data allow more detailed age and geographic breakdowns atichgduange, andra

more timely than BRFSS data.

Board125. Enhanced Passive Surveillance System for Animal Hegltexas Pilot Project

J. AkkinaD. Cox, C. Johnson, M. Remmenga, G. Ross, A. Scott, W. Weber;

Veterinary Services, Animal and Plant eaispection Service, United States Department of

Agriculture, Fort Collins, CO, USA.

BackgroundThe Veterinary Services (VS) strategic vision includes increased focus on disease detection,
preparedness, response, and expansion of the veterinary heagtkiom to include public health and

wildlife. Traditional animal surveillance programs have focused on diseadeagenispecific detection

with confirmed laboratory diagnosis, limiting their disease scope and usefulness to detect emerging
diseases. Theogl of the Enhanced Passive Surveillance (EPS) project is to providseasespecific
surveillance (i.e. syndromic) and early detection of endemic, zoonotic, and emerging animal diseases
through the integration of multiple surveillance streams in nesal time.Methods: A pilot project

focusing on cattle primarily in Texas will explore the usefulness of the EPS system. This project is a
collaborative effort including: VS, Texas Animal Health Commission, Texas Veterinary Medical Diagnostic
Laboratory, Mtional Center for Foreign Animal and Zoonotic Disease Defense, and New Mexico
Agriculture Livestock Incident Response Team. Surveillance streams to be integrated include data from
private practitioners, livestock markets, livestock harvesting facilitiel}, veterinary diagnostic
laboratories, and wildlife information sources. Currently the LHF data stream is operational and other
streams are in development. Counts of animals condemned by various categories (e.g. pneumonia)
obtained from the Food Safetypspection Service are analyzed weekly using a CuSum statistical method
to identify counts significantly above expected levels. Similar methods will be used to analyze the other
data streamsResults:Over a 12month period, analysis of the LHF stream dadied two weeks with

counts of beef cow condemnations for pneumonia in Texas slaughter plants processing beef cows
significantly above the expected lev€lonclusionsTimely surveillance focused on early detection of
disease and changes in animal heatdtiss will allow animal health officials, public health officials, and
private practitioners to respond more quickly and to make decisions regarding disease control measures
based on more information. The integration and analysis of multiple surveilldrezers

simultaneously will increase the potential to identify significant animal health events.
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Board126. Investigation of Human Visceral Leishmaniasis Outbré@akn Unusual Ecosystem:

Saltwater Marsh

P.B. Magalhesk.D. Moreira Jr;

Oswaldo Cruz Foundation, Salvador, Brazil.

BackgroundHuman visceral leishmaniasis (HVL) is recognized as an important reemerging infectious
disease in the world. Recently, the oocmnce of HVL in large urban centers outskirts has caused
concern to public health. The mangrove is a coastal ecosystem of transition between marine and
terrestrial environments, subject to tidal regime with plants and animals adapted to high salinity and
periodic flooding. Describe a HVL outbreak in a previously unaffected area and the epidemiological
characteristics of cases notifiedlethods: The outbreak took place in the municipality of Salinas, in
2004, a 15 thousand city locatednnrtheastern Brati It has a tropical climate, with an annual average
temperature of 25.4°C and rainfall of 1920 mm yearly. The natural predominant vegetation consists of
some small deciduous trees, shrubs, cordgrasd pickleweed, the latter two by far the best adapted
plants for regular tidal inundatiorResults:Overall, 26 cases were reported. Fiftyee percent wee
YIES YR ondy: FRdzZ Ga 6% wn &@SFENRO® ! ff LIGASYGa
demonstration of the_eishmaniar by clinical presentation (fever, hepatoespenomegaly and
pancytopenia) plus response to antimonial therapy. The lethality3u88% (1/26). In 34.6% of
households with cases, all other occupants of the house were with evidence of infection prior to LVH,
despite the failure to develop symptoms. About 60% of households had dogs and half were captured
sandflies lLutzomyia longipaig) in a single attempiConclusionsTo our knowledge, this report
documents for the first time the occurrence of HVL in a highly unexpected environment. It also
highlights the ability of the sandfl{.(¢tzomia longipalpjsto adapt to a saltwater marsh esystem. The
implications of these findings should be further studied.

Board127. Local Dengue in Florida

D. Stanek, L. Stark L. Anfl, C. Blackmore

Florida Department of Health, Tallahassee, FL, 8 #jda Department of Health Bureau of

Laborabries, Tampa, FL, USA.

Backgroundfrom July 2009 through September 30, 2011 there were 7 known dengue virus
introductions into FloridaMethods: Following are important epidemiologic, ecologic, and laboratory
findings from these outbreak&indingsintroR dzOG A 2y a 2 OOdzNNBR Ay p 2F Cf 2 NX
(1), Hillsborough (1), Martin (1), MiasbDiade (3), and Monroe (1). One of the 7 outbreaks persisted for
1.5 years (Monroe) with 93 cases identified. In six instances only a single locally transastadas

found. In two instances the source case was known (Martin and Hillsborough) and involved secondary
infection following international travel by another household member. While 4 introductions occurred

in counties with the highest number of impodelengue cases in the state (Miabade and Broward),

2 were in counties with a relatively low number of imported cases detected (Martin and Monroe)
including the outbreak with longest sustained transmission. In 2 instances the outbreak area included
popular domestic and international tourist destinations (Monroe and Miami). Six of the 7 outbreaks
were in counties that housed international airports and/or cruise ship ports. Likely exposure site for
index cases were at the case home (5), tourist stayingoedaand breakfast (1), and occupational

outside work (1). Five of the exposure sites were in neighborhoods with yards and ample vegetation, 1



involved an apartment complex in an urban area, and one site was not idenfigelts aegyptvas the
implicatedvector in 6 of the events, whilge. albopictusppeared to be the vector in Martin County.
During the first outbreak, laboratory capacity was significantly enhanced by the addition of molecular
diagnostic techniques. This was particularly important wassessing suspect cases with previous
dengue virus exposure, due to the transient nature of dengue IgM in many of these cases. Virus type
was identified in 4 instances: DANN 2 cases, DENin 1 case and DEWNiIn 1 case. Virus strain was also
availablefor 3 outbreaks, providing valuable epidemiologic information. Additional virus typing is
pending.ConclusionsDengue introduction ecology in Florida is variable. However, most introductions
occurred in suburban settings, in counties with large numbemnpbrted cases, and involvekk.

aegypti

Board128. Trichuris trichiura A Problematic Parasite for Deworming Programs?

J. Gabrié A. SanchézM.M. Rued§ M. Canalés T.W. Gyorkd's

!Department of Community Health Sciences, Brock University, Biar@es, ON, Canad#school of
Microbiology. National Autonomous University of Honduras, Tegucigalpa, M.D.C., HoAbiwia®n of
Clinical Epidemiology, McGill University Health Centre and Department of Epidemiology, Biostatistics
and Occupational Héth, McGill University, Montreal, QC, Canada.

BackgroundMass schoebased preventive chemotherapy is recommended by PAHO/WHO as the main
intervention strategy for reducing the occurrence of godinsmitted helminth infections (STH) in

children living irhighly endemic areas. In Honduras, deworming campaigns have been in place for
several years. A crosgctional survey aiming to study genegecific determinants of STH in school

age children provided data from which we sought to obtain an indicatiaeaforming effectiveness by
comparing the occurrence of STH in children who had previously been dewormed with children who had
not been previously dewormeddethods: The survey was conducted between Feb. and Mar. 2011 in 8
rural primary schools in Hondurasth the objective of enrolling 377 children. Stool specimens were
examined using the Katidatz technigue and epidemiological data, using a standardized questionnaire.
Prevalence odds ratios (POR) were calculated for each STH infection and compared lgpetwpen
Results:320 (84.9%) children (agedld; mean: 10) from 8 schools completed the study, among which
275 (85.9%) children from 6 schools had previously received at least one deworming treatment. The
overall STH prevalence was 67%, with 62%, 27% .886 forTrichuris, Ascarisnd hookworm

infections, respectively. Bivariate analyses showed that previously dewormed children were 24% more
likely to beTrichurispositive than children not previously dewormed (POR= 1.24, 95%CL: 0.62,2.46).
Further multvariate analyses will adjust for possible confoundi@gnclusionsDespite previous

deworming treatment, the prevalence of STH remained high in the study populatiof,raxmlris

infections, in particular, seemed to be problematic. In addition to the mooimg of coverage,

deworming programs would benefit from also monitoring parasipecific infections. In this way,

infections not responding adequately to treatment can be identified and alternative interventions or
frequency of interventions considered

Board129. Malaria in Greece, 2011

K. Dani$, A. Bakj |. Terzakj G. Dougds M. Detsi$, E. PapanikoladuS. GeweHr C. Kefaloudj A.

Balaskd A. EconomopouldyS. TsiodrasN. Vakalf§ S. BonovdsJ. Kremastindu

'Hellenic Centre Diseagontrol and Prevention, Athens, Gree@iecodevelopment, SA, Thessaloniki,
Greece>National School Public Health, Athens, Greece.

BackgroundGreece was declared malaria free by the World Health Organisation in 1974. In 2009 a
cluster of 8 cases &f. viaxwas reported from Evrotas, Lakonia in southern Greece. In late May 2011, a
new case occurred in the same area. An investigation was initiated in order to identify new cases, to
determine the potential source of infection and determine the affected ase&ethods: Malaria is a



notifiable disease in Greece. Malaria cases were interviewed using a questionnaire, gathering
information on potential modes of transmission and clinical and detailed travel history. Diagnosis was
done by microscopy and all pos#i samples were confirmed by PCR. Entomological surveys were
conducted in identified affected areaResults:By 23/09/2011, 35 malaria casesRfvivaxnfection

were identified in Greece; 19 in Greek citizens. Sixteen cases were in migrant seasoudusari
workers; 13 from malaria endemic countries. Disease onset ranged from 23/05/2011 to 14/09/2011
with a peak (13 cases) during the first two weeks of September. Twiamgycases resided in the small
(25knf) agricultural area of the Evrotas deltakbnia. The remaining six cases were distributed in
agricultural areas in four other districts. A high number of migrant workers from malaria endemic
countries reside in all affected areas. The most likely implicated mosquito vectaknegbeles
sacharoviConclusionsPreliminary findings indicate that local transmissioPof/ivaxnay have

occurred in 2011 in mainly one dienited geographical area in Greece. Control measures included
increasing awareness among physicians, active-fiadimg and treatnent and intensified vector

control. Research on the implicated mosquito vector is needed to better understand the transmission
dynamics in Greece and allow targeted control measures.

Board130. Dengue Outbreak among African Union Peacekeepekdogadishu, malia, 2011

D.F. Arguellb H. Kyobe Bos4al.M. Montgomery; B. Fields L. Waibodj S. Gikundj V. Ombalj R.
Downing, J. Lutwam® J.T. Kayiwas. BalinandiJ. Borcheft T. ShoemakérJ. Mufiozlordar, E.
Hunsperget, E. HunspergérR. Lanciti®, I. Kimuli KasoziR. Nasg H. Margoli

Dengue BranctGenters for Disease Control and Preventi8an Juan, PR, U84gandan Peoples

Defense Force, Kampala, Ugantiaternational Emerging Infectious Disease Progr@enters for

Disease Combl and PreventionNairobi, KenydGlobal Disease Detection PrograBenters for Disease
Control and PreventigrNairobi, Kenya@Global AIDS Progra@enters for Disease Control and

Prevention Entebbe, Ugand4lganda Virus Research Institute, Entedbganda,Viral Special

Pathogens Brancl@enters for Disease Control and Preventiéntebbe, UgandﬁBacterial Diseases
Branch,Centers for Disease Control and Preventigntebbe, UgandaArbovirus Diseases Branch,
Centers for Disease Control and ¥&stion, Fort Collins, CO, USA.

Backgroundin May 2011, an outbreak of hemorrhagic fever cases, including three deaths, was
observed among African Union Mission in Somalia (AMISOM) soldiers in Mogadishu, Séetladids:

To identify the etiology and desbe the scope of this outbreak, surveillance and testing was established
at the three AMISOM hospitals in Mogadishu. A case was defined as a febrile patient with a negative
YEEfFNREF 0f22R AYSIENIFYR % H 2F (KShage érarthralgiasay Iy 2
Serum specimens were tested for Ebola virus (EBOV), Marburg virus (MARYV), yellow fever virus (YFV)
and dengue virus (DENV) using antigapture enzyme linked immunosorbent assays (ELISAYjmeal
reverse transcription polymerase ain-reaction (rRIPCR) and IgM capture (MAC) ELISA. Specimens
were also tested for zika virus (ZIKA) and chikungunya virus (CHIKV) using MAC ELISRGRd rRT
ResultsBetween May and August 2011, 161 cases were reported and 134 were tested. CHIKV, EBOV,
MARYV, YFV, and ZIKV testing were all negative. Dengue was confirmed in 107 (80%) cases,
corresponding to a 1% attack rate among AMISOM peacekeepers in Mogadishu and 4% among those
hospitalized with fever. Dengue cases came from 13 outposts in MogadisBA.dases with a positive
rRFPCR, 37%, 26%, and 7% had DEN3/ or-2, respectively; 31% were tested with an assay that did
not allow for virus typing. Of 105 dengue cases with complete data, 103 (98%) were male; 76 (72%)
were Ugandan and 29 (28%) wdsarundian; 13 (12%) had at least one hemorrhagic manifestation; 54
(50%) were hospitalized (median duration = 4 days [rar§®1none diedConclusionsThis dengue
outbreak in African peacekeeping forces highlights that DENV transmission occursan éduntries

and populations are at risk of disease, including severe dengue. The outbreak also illustrates the
importance of dengue diagnostic testing in the evaluation of patients with acute febrile illness. Further



studies are needed to determine theielemiology of dengue in Mogadishu and Somalia, and to
determine the risk DENV transmission poses to civilians and international relief agency personnel.
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Board131. Usefuhess of Syndromic Surveillance for Decisiglaking during the 2009 HIN1 Pandemic

in Ontario, Canada

R. Savage A. Chti2, N. Crowcroft?, L. Roself#, D. Willisoh®, 1. Johnsot?;

'Public Health Ontario, Toronto, ON, Cane?ﬁlmiversity of TorontoToronto, ON, CanadZ\icMaster
University, Hamilton, ON, Canada.

BackgroundDespite the growing popularity of syndromic surveillance, little is known about how these
systems are used to support public health actions. This study seeks to describe thnel wsdua of

syndromic surveillance systems in Ontario, Canada both routinely and during the 2009 H1N1 pandemic
within the context of other existing surveillance systeigthods:! £ £ 2F hy il NA2Q&a oc L
units, the provincial ministry of healthnd federal public health agency completed a web survey in 2010
to identify surveillance systems used routinely and during the pandemic, and to rate their accuracy,
timeliness and reliability. Followp semistructured interviews were conducted with syndram

surveillance users and narsers to evaluate the role of syndromic data in supporting decisiaking

during the pandemidkesults:Among the 38 organizations, 22 (58%) use syndromic surveillance
systems. Traditional surveillance using laboratory amereble disease data, and syndromic

surveillance using school absenteeism data were the most frequently used data sources routinely and
during the pandemic. Laboratory data were considered more reliable, timely and accurate than
syndromic data (92%, 51%,d37: 2 F 2NBFyAT FGA2y&a NIGSR Al & WYOSNE
data were rated the most reliable and timely syndromic data source (50% and 43%) and emergency
department visit data the most accurate (48%). Despite this, syndromic data egoeed to be useful

for supporting influenza assessment centre operations and communications with the public. Interviews
revealed inconsistency in methods used to generate alerts of aberrant events and frequent uncertainty
in how to respond to alerts, witonly 13/25 (52%) of systems having response protocols (12% written).
ConclusionsAlthough traditional surveillance systems were considered more reliable, timely, and
accurate than syndromic data, syndromic surveillance did support some public headthsatetken

during the pandemic. Further development and validation of standardized alerting algorithms and
response protocols could enhance the effectiveness of syndromic data for public health surveillance.

Board132. Etiology of Diarrheal DiseassmongHospitalized Patients Enrolled in Integrated Infectious
Disease Surveillance in Northern and Greater Accra Regions of Ghana

G. Armah, R. Akuff, M. Clemen’s K. Kronmanf A. Jone$s P. AgbenoheliK. SagoeN. Puplampt)

T. Nzussoub E. Duegér

!Noguchi Memorial Institute for Medical Research, Accra, GHans Naval Medical Research Unit

No.3, Ghana Detachment, Accra, GhabhS Naval Medical Research Unit No.3, Global Disease
Detection and Response Program, Cairo, E4gptMilitary Hospital, Nhistry of Defence, Accra, Ghana,
*Tamale Teaching Hospital, Ministry of Health, Tamale, GAdr,Centers for Disease Control and
Prevention, Atlanta, GA/U.S Naval Medical Research Unit No.3, Ghana Detachment, Accrd|Ghana,
Centers for Disease Caootand Prevention, Atlanta, GA/U.S Naval Medical Research Unit, Cairo, Egypt.



BackgroundDespite advances in health technology and increased use of oral rehydration therapy
(ORT), diarrheal diseases continue to remain among the five highest causegalityramong children
under five years of agélethods: Surveillance for hospitalized acute diarrheal infections (ADI) was
initiated in November 2010 as part of ongoing integrated infectious disease surveillance for acute
respiratory infections (ARI) anduate febrile illnesses (AFI) in a referral hospital in the greater Accra
region, and a teaching hospital in the northern region of Ghana. Patients who met a standardized case
definition provided demographic and epidemiologic data. Stool samples were exdléund subjected to

a panel of viral and parasite enzyme immunoassays (E&shlts:In the first 10 months of surveillance,

268 patients were enrolled with ADI. Of these 29 (10.4%) also met case definition criteria for ARl and 94
(32.2%) for AFI. 109 (%) ADI patients were under 5 years, and 146 (54%) were females. Outcome data
available for 178 (66%) ADI patients showed that 9 patients died, 167 were discharged and 1 was
transferred to another hospital. Of 59 samples tested to date by viral EIA, BPgR®ere positive for
rotaviruses, 4 (6.8%), for adenoviruses, 2 (3.4%), for noroviruses and 3(5.1%) for astroviruses, while
3(5.1%) had mixed infections. Fitgven samples were tested for parasitic infections; one (1.8%) each
was positive foGiardiaand Cryptosporidiunmespectively while another sample (1.8%) had a mixed
infection. Pathogens isolated from stool cultures include Bhegellasp., oneSalmonella entericaone
Routellasp., and oné/ibrio choleraeAn NP/OP swab from a 10 year old male timeeboth the ARI and

ADI case definitions tested positive for influenz&BnclusionsThis preliminary data provides

previously unknown information on viral distribution of ADI in Ghana. Continued integrated hespital
based surveillance that includes Aldll elucidate etiologies of hospitalized diarrheal diseases in Ghana
and detect associations between diarrheal diseases and other disease syndromes.

Board133. Use of Standardized Case Definitions in Surveillance for Especially Dangerous Pathogens in
Kazakhstan, 20062010

Y. Bumburidt, A. Zholshorindy V. Zemabh I. lvasiV, C. Pitenkh

Centers for Disease Control and Prevention (CDC)/Central Asia Region (CAR) Cooperative Biological
Engagement Program (CBEP), Almaty, KazakfManistry of Healthof Kazakhstan, Almaty,

Kazakhstan.

BackgroundThe use of standardized case definitions (SCDs) is vital to surveillance. While training in the

use of SCDs is common, evaluation of the effectiveness of this training in clinical practice is not. SCDs

were introduced into surveillance for Especially Dangerous Pathogens (EDPS) in Kazakstan in 2006. Each
physician encountering a suspect EDP case must complete an initial emergency case notification form
(ECNF) followed by a final form with ultimate diagnosidgnroduce SCD into surveillance, CDC/Central

Asia Region has been training clinicians, epidemiologists, and laboratory speditdtbisds: Training

O20SNI 3S RATFSNBER o0& 20flad o6aadliSévd Ly- a2YS 20
tNF AYSR 3INRAzLE T [ ¢ DarRyoms&d @ Bdzyh /e 234 KSGINI oA layid 1 a 6S
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selected with different training coverage, two ineth TG and two in the HTG. Data on the use of SCDs in

initial ECNFs and their accuracy as judged by final confirmation of the initial diagnosis on final ECNFs

were collected in all districts of the four oblasts. Infectious disease registration logs (farpfrédn

20092010 were used as the source of information. We calculated percentage of initial ECNFs for

brucellosis and anthrax using SCDs and percentage of final correct diagnoses. We compared the results

we obtained between the HTG and LTG groups, wirg lj dzZl NB 2NJ CAaAKSNDa SEl 04
testing.Results:A brucellosis case classification was used three times less often in the LTG (296/1037;

28%) than in the HTG (1055/1178; 89%), p<0.01. An unsubstantiated initial diagnosis of brucellosis

LTG (508; 49%) was 5 times higher than in the HTG (107; 9%), p<0.01. An anthrax case classification was
used in neither of 2 (0%) registered cases in the LTG vs. 8 (61%) of 13 cases in the HTG, p=0.2; an initial
unsubstantiated diagnosis of anthrax 22/100%) in the LTG was 12 times higher than in the HTG (1/13;



8%), p=0.03Conclusionsintensive training led to improved use of SCDs and, hence, improved
surveillance. In addition to training all groups important in surveillance, we recommend evaloating
the-job performance to document the effectiveness of training.

Board134. Exposure Ascertainment among Sporadic Campylobacteri@sises Assessing the Utility

of a Data Collection Tool, Foodborne Diseases Active Surveillance Network

K.C. Swansdrf, D.J. Colg K.E. Fullertadh O. Hena P. Cloghér S.J. Chai

Atlanta Research and Education Foundation, Atlanta, GA,’G8#ters for Disease Control and

Prevention, Atlanta, GA, US&Sonnecticut Emerging Infections Program, New Haven, CT, USA.
Baclground: Determining the proportion of foodborne infections due to specific foods and settings is
essential for food source attribution, but even if exposure data for sporadic cases is routinely collected it
is not reported to the Foodborne Diseases AcBgveillance Network (FoodNet). FoodNet plans to
routinely collect this information. The proposed data collection tool classifies food exposures into
commodities, and nonfood exposures into environmental, waterborne, or petsgerson

transmission pathwgs. We report the results of piloting the proposed tool using existing FoodNet data.
Methods: We mapped exposures from the most rec&ampylobactecasecontrol study and 19989
populationbased survey using the proposed data tool. We compared mappezsargs of 1316 cases

in the casecontrol study with 1316 controls from the same study (comparison 1) and 12,755 controls
from the survey (comparison 2). We used bivariable logistic regression to examine associations and
compared these results with the publa KSR Ydzf G A GF NA I 6t S NBadzZ Gaod 2 S dza
assess agreement between the results of comparisons 1 aRdsllts:Animal contact, untreated

water, seafood, and fruitauts were significantly associated with infection in both compassand the
original multivariable analysis. Poultry, undercooked meat, and raw dairy were not significantly
associated with illness in comparison 1 or 2. In the published multivariable results, setting determined
whether poultry consumption was risky vessprotective; and undercooked meat and raw dairy both
included risky and protective footems. Agreement in significance for exposures between comparisons

M YR H 6F&d Y2RSNIGS 61 I' noprt 0 dCohcludionsAeIy A FA OF y i
proposed tool can identify some common risk factors for campylobacteriosis, but misses. dthieess

not capture setting, which may be important for food items such as poultry. Product type could be
important for undercooked meat and raw dairy exposures. Modifications that address these limitations
may improve the tool. Further work is neededdevelop a tool that collects routine exposure

information from sporadic cases and that provides data for attributing foodborne illnesses to specific
commodities and settings.

Immigrant and Refugee Health
Monday, March 12

5:00 PMc 6:00 PM

Grand Hall

Board 135. Epidemiologic Profile of Refugees Arriving in Washington State in Fiscal Year 2010

L. Vonnnahmé& P. Houck E. YanAj H. Burk&

!Centers for Disease Control and Prevention, Seattle, WA,’G8#ters for Disease Control and
Prevention, AtlantaGA, USA.

BackgroundWashington is among the top 10 states for refugee arrivals. In fiscal year (FY) 2010, 3003
refugees settled there, an 18% increase from FY 2009. We profiled the health of Washington State
refugees to guide improvement of health sem$.Methods: We reviewed results of health screening



completed shortly after refugees settled in Washington in FY 2010, including demographics; test results
for tuberculosis (TB), hepatitis B virus (HBV), parasites, and sexually transmitted infectomsti@ns
received abroad and domestically; and chronic conditions (e.g., hypertension and diabetes). We
calculated demographicalitratified frequencies of health conditionResults:Analysis is complete for

5 of 6 regions in the state, representinglBlof 3003 refugees. The 3 largest populations were Burmese
(29%), Iragis (20%), and Bhutanese (15%). At initial assessment, 57% of refugees were tested for HBV;
4% of those had evidence of acute or chronic infection. An additional 13% had immunity tiuelBY
vaccination or prior infection. The majority (97%) of refugees were tested for TB; 19% had a positive
interferon-gamma release assay or tuberculin skin test, of which only 33% had a chest radiograph (3
positive). All refugees agedl 3 years (n=75%yere said to be tested for HIV, but only 37% had results

(2 positive). Syphilis testing is performed in 2 regions in refugeesxat@gears (n=151); 90% were

tested (one positive). Stool testing for ova and parasites was completed on 79% of refugéesf; 25

those were positive. Among refugees ageti8 years, 12% had hypertension and 3% were diaghosed
with diabetes.ConclusionsHealth screening and reporting for refugees were not uniform among local
health jurisdictions (LHJs) in Washington State. @fem was the low frequency of testing for HBV and
HIV. Given the high presence of ova and parasites, universal screening in the state is recommended.
Although positivity was high for initial TB testing, follapresults were generally unavailable, as mos
were referred for further evaluation. Chronic conditions are currently not a priority, but should be
considered as they are a lotgrm expense for LHJs and society. Standard guidelines for domestic
screening of refugees should be developed and implemeitt Washington State.

Board136. Measles among UB8oundRefugees from Malaysia August;September2011

E.M. Taylot, S. Shetty J. Berliet, S. TserirfyJ. Zipprich D. Led P. Kutty, K. Marienaly K. Ross C.
Schembri, G. Wallack A. Barskey H.Burke, K. Harrimah C. EdwardsD. Blythé D. Shah M. Said,

J. Morilld, S. Smitf) D. HopfenspergérL. Ortegg M. Weinberg, N. Marand, W. Zhot;

ICenters for Disease Control and Prevention, Atlanta, GA,AA8ggonsin Department of Health

Services, Madison, WI, USKalifornia Department of Public Health, Richmond, CA, t&htgomery
County Department of Health and Human Services, Rockville, MD>NI8§land Department of Health

and Mental Hygiene, Rockville, MD, USgrth Carolina Dision of Public Health, Raleigh, NC, USA.
BackgroundDespite the availability of a safe and effective vaccine, measles remains endemic in many
countries. Since the elimination of measles in the United States in 2000, imported measles cases are a
major public health concern due to the potential for outbreaks among unvaccinated populations. As of
August 26, 2011, 198 measles cases and 15 outbreaks had been reported in the United States, the
highest number since 199®ethods: On August 26, 2011, CDC wasified of a suspected measles

case in an unvaccinated 4/@arold refugee from Burma (index case), who had lived in urban Kuala
Lumpur, Malaysia; the diagnosis was confirmed by measles immunoglobulin M. CDC along with local and
state health departments inted contact investigations and heightened surveillance activities to

identify secondary cases. CDC also implemented control measures to prevent further measles
transmission and importatiorResults:Thirty-one refugees who traveled from Malaysia on tlzene

flight with the index case arrived in 7 states (MD, NC, NH, OK, TX, WA, and WI). Six secondary cases were
identified: all in unvaccinated persons, 3 in refugees, (median age 1.8 years; range 7 months to 25
years). On September 7, CDC was notified oftear laboratoryconfirmed case in an unvaccinated-23
month-old refugee from Burma, who also traveled from Malaysia on August 24, but on a different flight
than the index case. One secondary measles case in an unvaccinatezhfltold nonrefugee child

was linked to this case. Refugee travel from Malaysia to the United States was temporarily suspended.
Additional measures included vaccinatingfsind refugees in Malaysia without evidence of measles
immunity with measles, mumps, and rubella vaccine; posipg their travel for 21 days after

vaccination; administering posirrival health examinations in the US; creating awareness among the



medical community; isolating suspected measles patients; obtaining specimens for measles
confirmation and virus genotypg; and promptly reporting cases to local health departments.
ConclusionsThis outbreak highlights the importance of vaccinatingdd@nd refugees and US

residents according to the Advisory Committee for Immunization Practice recommendations, as well as
the need to better understand the health and vaccination status of urban refugees.

Board137. Cholera Outbreak in Mae La Refugee Camp, Thailand, 2010

C. Deglisg

Premiere Urgencdide Medicale Internationale, Bangkok, Thailand.

Background Refugee campsra vulnerable to cholera because of resources constraints, limited
sanitation infrastructure, and overcrowding. Established along the-Buanese Border since more than

20 years, Mae La refugee camp provides temporary shelter for approximately 45,009 Kersn

refugees in a fousquarekm area. Cholera is endemic in Mae La camp and cases have been detected in
four of the last seven years. Additional cases among Burmese migrant living in the area have also been
detected. We describe the latest outbreakaurring in 2010Methods: A suspected cholera case was
defined as any patient presenting with acute watery diarrhea and severe dehydration. Confirmatory
testing (isolation oWibrio cholerag1 or 0139) was performed for all suspected cases. Suspectesl cas
were identified through selfeport and active case finding. Contact tracing and outbreak response were
conducted at the household level for all cagRssults:The outbreak of cholera in Mae La camp

included 578 suspected cases and lasted from the @87tlay to the 14th of December 2010. The peak
was reached within the first 6 weeks and sporadic cases occurred in the last 3 months. Among all 578
suspected cases, 363 (63%) were laborafmgitive forV. choleragd1 Ogawa (including 6 cases in aon
residents), 1 was laboratorpositive forV. cholera€d1 Inaba, and 213 (37%) were |laboratoggative.
Among camp residents, the overall incidence of confirmed symptomatic cholera was 8.2 cases per 1000
refugees; incidence was highest in persons ag&8 $eas (range: 3 months to 80 years) and in males.
Less than 40% of the confirmed cases were classified as severe and no case fatality was reported. In
addition to the confirmed cases, 150 asymptomatic carriers were identified during active case finding.
Conclwsions:The risk of cholera outbreaks becoming recurrent is high in a protracted refugee setting,
with a highly vulnerable and mobile population situated in an endemic border area. A coordinated
approach between partners in and out of the camp and strompstt from the community is needed

to ensure preparedness, surveillance, and early response. Although improved water, sanitation, and
hygiene remain the definitive solution, oral cholera vaccination could be considered as a complementary
interim strategy m such situations.
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Board138. Laboratorybased Surveillance ddalmonellalinfections in China in 2010

L. RanZ. Wang, Y. Gao, Y. Feng, Z. Feng;

Chinese Center for Disea€ontrol and Prevention, Beijing, China.

BackgroundSalmonellosis is a significant public health problem in China. To monitor the trends of
Salmonellanfection in China, a laboratotlyasedSalmonellasentinel surveillance program was
launched in Chinarsce 2006. We described here the epidemiology, serotypes, antimicrobial
susceptibility ofSalmonellasolates found in our program in 201@ethods: Six provinces (Chongging,



Fujian, Guangdong, Hennan, Shanghai, Sichuan) in China are included in tlaisi@agmnonella

isolates from patients with diarrhea were sent from sentinel hospitals to local public health laboratories
for confirmation, serotyping and antimicrobial susceptibility testing using standardized methods.
Results:A total of 107 hospitals iB7 cities and prefectures from the 6 provinces provided isolates and
epidemiologic data for analysis. Of all stool samples submitted to laboratories, 1,209 (3%) grew
Salmonellanterica Positive isolates were most commonly detected between May and Octdbe

median age of infected patients was 5 years (ranging from 8 days to 80 years); 45% of the infections
occurred in patients < 2 years old. Of the 1209 isolates, we found 89 serotypes, of which serotype
Typhimurium (33%) and serotype Enteritidis (28%)e the most common. The overall prevalence of
resistance was extremely high for conventional antimicrobial agents, including sulfamethoxazolum
(64%), nalidixic acid (59%), ampicillin (49%), tetracycline (48%), streptomycin (46%), trimethoprimum
(35%), cloramphenicols (31%) and gentamicin (27%), but relatively low for new antibiotics, including
cefotaxime (7%), ceftazidime (6%) and ciprofloxacin (4%). The resistant rates for specific antimicrobial
agents in Typhimurium strains were dramatically highentttzose in all tested strains as well as those

in Enteritidis strains. Roughly 55% of isolates, including 78% of all Typhimurium strains, 56% of all
Enteritidis strains, were resistant to three or more antimicrobial agedeclusionsin this national
surveillance report of laboratorgonfirmedSalmonellanfections in China in 2010, we found that
Typhimurium and Enteritidis are the most common serotypes, and that efforts to reduce antimicrobial
resistance amon&almonellaespecialisalmonelleentericaTyphimurium in China are needed.

Board139. An Outbreakof E. coliO157:H7 Infections Linked to Commercial Strawberries

Contaminated by Deer

M. Laidler, W. Keene;

Oregon Public Health Divison, Portland, OR, USA.

Backgroundin August of 2011, routine folw-up to a pulsesdfield gel electrophoresis (PFGE) cluster of

E. coli0157:H7 ("O157") cases led to the identification of an outbreak among residents of northwestern
Oregon. We describe the epidemiological, environmental, and laboratory investigatibis @vient.

Methods: Confirmed cases were defined as persons with a positive O157 stool culture and PFGE pattern
11080REXH; household members with compatible illness were considered presumptive cases. Cases
were interviewed using standard hypothegisnemating questionnaires. A cas®ntrol study using age

sex, and neighborhoodnatched controls was conducted. Sales tracebacks identified suppliers.
Environmental samples (water, soil, vegetation, deer feces) were collected and screened for O157 by
PCR andulture. ResultsWe identified 15 cases (14 confirmed) with onsets from JUW29,®011, in 5

Oregon counties. The median age was 68 (rangh)411 cases were female. Four persons developed
hemolytic uremic syndrome (HUS); 2 died. All but one caserted consumption of "local" strawberries

(i.e., those purchased from roadside stands;foh N adF yRAX 2NJ FI NX¥SNR QA YI NJ
strawberries was associated with increased risk of illness (matched odds ratio 19.61; 95% CI 2.93,
Infinity; p < 0.001). Tracebacks implicated a specific Oregon farm. Strawberries from Farm A were sold at
¥xpc 2dzifSia Ay hNB3I2y |yR 21 aKAy3Iid2yd hmpt o+ a Odz
collected at Farm A; 6 of 10 typed by PFGE were indistiralesfrom cases. Fields from farm A were
contaminated with deer feces (range588 visible deer fecal deposits/hectare; median, 274). Only

samples containing visible fecal material were positenclusionsThe outbreak was caused by
consumption of strevberries contaminated by deer, a previously implicated source of O157. Control of
produce contamination by wild cervids may require aggressive and potentially costly measures.



Board140. Occurrence ofhiga Toxin-producingEscherichia colind Salmonelh entericain Domestic

and Wild Canid Populations in a U.SMexico Desert $uthwest Produce Production Region

A.M. Fishet, Y. Lity A. Thiptard®, T. Nguyeh M. JayRusselt

"Western Institute for Food Safety and Security, University of Californiés,[avis, CA, USA,
“Epidemiology Section, Veterinary Research and Development Center (Southern Region),
Nakhonsithammarat, Thailand.

BackgroundThere is limited information on the importance of animal reservoirs in the transfer of
zoonotic enteric pathgens to fresh produce in the desert southwest, a major production region
recently linked to a lettuceelated outbreak oEscherichia co145 infections. Due to frequent stray

dog and coyote sightings near produce fields along the MeSico border, weconducted a survey to
determine the prevalence of shiga toximoducingE. col(STEC) anflalmonella enterican these
populations.Methods: From November 2010 to May 2011, fecal samples from 358 impounded dogs at
three county animal shelters in the Uahd Mexico, and 103 fresh coyote scat samples from lands near
produce fields, were collected. STEC &atimonellavere cultured by extended enrichment and
serogroup specific IMS followed by serotypiRgsults:E. coliO157 was isolated from 2 (1.9%) cag/ot

and no shelter dog samples. Isolates belonging to serogroups 026, 0103, 0113, and 0145 were
recovered from 60 (16.8%) dog and 13 (12.6%) coyote sampl&s.oblistrains werestxl andstx2

negative; 8 strains were positive for other virulence deteramits €ae hylA). Salmonellavas cultured

from 33 (9.2%) dog and 33 (32%) coyote samples. Over@hlg8nellserotypes were found, with

~60% from dogs belonging to serotypes Senftenberg or Typhimurium. After adjusting for age, the odds
of a dog from tle Mexican shelter bein§almonellgositive was 4.93 (P=0.005, 95% CI: 1.63, 14.92)
times higher than one of the two U.S. shelters. No statistically significant difference was observed
between the number oSalmonellgositive dogs and age, gender, bodyigie or reason impounded.
ConclusionsOur findings suggest that stray dogs and coyotes in the desert southwest are not significant
reservoirs of STEC, although the public health significance of shiganegativeE. colbelonging to
serogroups 0157, @b, 0103, 0113, and 026 is unclear. In cont@atinonellavas prevalent in these
shelter dog and coyote populations. We speculate that the high ratSalmfionellaecovery from stray
dogs and coyotes may be due to their hunting and scavenging behakiese results underscore the
importance of good agriculture practices relating to mitigation of animal intrusions into fresh produce
fields.

Board141 Epidemiology of Foodborne Outbreaks Due @ostridium perfringensUnited States,
19982008

J.E. Grasg, B.E. Mahoh L.H. Gould

Centers for Disease Control and Prevention, Atlanta, GA,%48a#ta Research and Education
Foundation, Decatur, GA, USA.

BackgroundClostridium perfringents estimated to be the third most common cause of foodborne
illness in the United States, causing one million illnesses eachietinods: Local, state, and territorial
health departments voluntarily report foodborr@. perfringensutbreaks to CDC through the

Foodborne Disease Outbreak Surveillance System. Outbdeaiks 19982008 confirmed by laboratory
evidence were included in this analysis. A food item was implicatedgérfringensvas isolated from

food or based on epidemiologic or laboratory evidence. Implicated foods were classified into one of 17
standad food commaodities when all ingredients belonged to the same commddégults:From 1998
2008, 253 confirmed outbreaks @f perfringendiness were reported with 13,182 illnesses, 74
hospitalizations, and 5 deaths. The number of outbreaks reported gea@hranged from 16 to 31 with

no apparent trend. The annual number of outbreakated illnesses ranged from 359 to 2,173. The
median outbreak size was 24 illnesses (rang@5@). The number oE. perfringensutbreaks varied by
season, with most occung during the fall (71 outbreaks, 28%), followed by spring (66 outbreaks, 26%);



winter (61 outbreaks, 24%); and summer (55 outbreaks, 22%). Restaurants (44%) were the most
common setting of food preparation. Other preparation settings included catermititya(19%), private
home (13%), prison or jail (11%), and school (4%). Among the 128 (51%) outbreaks attributed to a single
food commodity, beef was the most common commodity (59 outbreaks, 46%), followed by poultry (38
outbreaks, 30%), and pork (20 outlaks, 16%). Combined, meadultry commodities accounted for

91% of outbreaks with an identified single food commodiignclusionsOutbreaks caused 0.
perfringensoccur regularly, are often large, and cause substantial morbidity. The vast majeritpkerd

to the consumption of contaminated meat and poultry products, suggesting enhanced efforts at
slaughter are warranted to minimize contamination of these foods. Proper cooking, cooling, and hot
holding can decrease the growth Gfperfringensand the formation of toxin in food. Adherence to

these recommendations, especially in restaurants and catering facilities, could decrease the number of
outbreaks and illnesses.

Board142. Increasing Number of Listeriosis Outbreaks Associated with Mexistyhe Cheese Made

from Pasteurized Milk

K.A. JacksarS.D. Johnson, L.H. Gould, B.J. Silk;

Centers for Disease Control and Prevention, Atlanta, GA, USA.

BackgroundLiisteriosis is caused hysteria monocytogenes,grampositive bacillus transmitted
primarilythrough food. Mexicasstyle cheese made from unpasteurized milk is a well established cause
of listeriosis outbreaks. Pasteurization killsterig however contamination can occur after
pasteurizationMethods:2 S | dzZSNA SR / 5/ Q& C2 2RoadlapeSysterh @BSAS8)S h dzi ¢
an electronic surveillance system to which states voluntarily submit reports of foodborne outbreaks, for
all listeriosis outbreaks associated with pasteurized dairy products from 1985 to 2010. FDOSS captures
information on etology, food vehicle, aggregate age group and sex data, and number of illnesses,
hospitalizations, and deaths. Additional data were reviewed from published reports and unpublished
/'5/ RFEOGF® /FasSa Ay LINBIYIlLyld ¢2YSygnahtasdogided.y (& XHy
Results:From 1985 to 2010, 9 outbreaks of listeriosis with 247 illnesses associated with pasteurized
dairy products were reported. Numbers of ill patients ranged from 2 to 142 (median 6). All 7 outbreaks
with available data were assotéa with domesticallyproduced commercial products. Five outbreaks

(168 cases) were associated with commercial Mexatgle cheese; 4 occurred after 2007. Among the 4
outbreaks associated with Mexicatyle cheese with available data, the percentage efgmancy

associated cases ranged from 66% to 88% (median 86%). Ethnicity data were available for 17 cases; all
were Hispanic. Fifteen (58%) patients were hospitalized; there were 33 fetal or neonatal deaths. Other
vehicles included milk (2 outbreaks) andspacified types of cheese (2). Processing practices reported

as possibly contributing were inadequate pasteurization, poor sanitation, and insufficient separation
between raw milk processing and packaging of finished prodianclusionsThe number of reprted
listeriosis outbreaks associated with Mexiestyle cheese made from pasteurized milk has increased in
recent years; reasons for this increase are not well understood and may be due to many factors. These
outbreaks disproportionately affect pregnatdjspanic women. Adherence to pasteurization protocols

and prevention of contamination after pasteurization are essential to prevent future outbreaks.

Board143. Aichivirus, Parechovirysand Bocavirus in Children < 5 years Hospitalized for Acute

Gastroerteritis in the United States: A Case Control Study

P. Chhabrj D. Paynk M.A. Stadt K.M. Edwards P.G. SziladyiA. Nix, X. Lt U.D. ParasharJ. Vinjé&

!Centers for Disease Control and Prevention, Atlanta, GA,2USAY OA Yy I (1 A  RkIfMedc& NBy Qa |
Center, Cincinnati, OH, US¥anderBilt University Medical Center, Nashville, TN, ﬂL‘BAversity of

Rochester School of Medicine and Dentistry, Rochester, NY, USA.



BackgroundNorovirus (NoV), rotavirus, sapovirus, astrovirus, and adenoamugstablished viruses
associated with acute gastroenteritis (AGE) in children worldwide. Other enteric viruses such as
aichivirus (AiV), human parechovirus (HPeV), and human bocavirus (BoV) have been frequently detected
in fecal specimens. However, thassociation with the disease is not yet established as most studies
focus on symptomatic individuals and lack data of-aggched asymptomatic controls. The New

Vaccine Surveillance Network (NVSN) conducted-gaard active populatiorbased surveillanctor

AGE in hospital and emergency department settings (and for healthy controls) i2200&mong

children < 5 years of ag®lethods: A total of 991 fecal specimens collected from 500 children (<5 years

of age) with AGE appearing in clinics, emergenpadments, or inpatient settings of hospitals in 3

counties (Rochester NY, Nashville TN, and Cincinnati, OH) and 491 asymptomatic children with no
history of diarrhea or vomiting within 10 days. All the specimens were tested for the presence of AiV,
HPeV ad BoV by realime (RT) PCR. Genotyping of each virus was carried out by conventional nested
(RT) PCR assalesultsAt least 1 viral agent was detected in 57 (5.7%) of 991 fecal specimens. These
included 23 (4.6%) and 34 (6.9%) specimens from AGHEsadéird asymptomatic controls, respectively.
HPeV (4.4%) and BoV (2.4%) were found more prevalent in asymptomatic controls as compare to
symptomatic patients (3.4% and 0.6%, respectively). AiV was detected only in symptomatic patients and
in a very low (&%) prevalence. All AiV and 76.4% of the HPeV positive specimens from AGE patients
showed mixed infections with other viral AGE pathogens. The majority (86.6%) of the children with
HPeV and BoV infections experienced mild to moderate AGE symptoms. Hie¢idgriafwere detected

from April to December while BoV infections were detected from December to June. Four HPeV (HPeV1,
HPeV3, HPeV4, HPeV5) and 2 BoV (BoV1, BoV3) genotypes were found circulating in the study
population.ConclusionsOverall, the study des not support a causative role of AiV, HPeV, and BoV in
AGE in children < 5 years of age in the US.
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Board144. Etiology and Incidence of Nosocomial Viral Respiratory lIsessamong Pediatric Patients

in Tertiary Care Hospitals in Bangladesh, 2P811

M.U. Bhuiyar, S.P. Luby, R.U. ZamdnM.W. Rahmah M.J. HossainM. Rahmah T. Azim, K.S.

Ramirez?, M. Rahmanh E.A. Baumgartné&f, E.S. Gurléy

!International Cetre for Diarrheal Disease Research, Bangladesh, Dhaka, Bangf&esiers for

Disease Control and Prevention, Atlanta, GA, Cl8#tjtute of Epidemiology Disease Control and
Research, Dhaka, Bangladesh.

BackgroundChildren admitted to resourepoor health facilities are at risk for acquiring nosocomial
respiratory illnesses because of limited personal hygiene, patient overcrowding and poor infection
control. This study aimed to determine the etiology and incidence of nosocomial viral respiratory
illnesses among pediatric patients in Bangladddikthods: During May 2008 April 2011, surveillance
physicians at 3 tertiary hospitals in Bangladesh identified patients who were admitted in pediatric wards
and developed nosocomial respiratory illness. We a@gfinosocomial respiratory illness as new onset of
fever, cough, runny nose, or difficult breathing after 72 hours of hospitalization. Nasopharyngeal and
throat swabs were collected from those patients and tested for a panel of common respiratory viruses
including influenza virus, respiratory syncytial virus (RSV), parainfluenza virus type 1, 2, and 3 (HPIV) and
human metapneumovirus (HMPV) using reale RTPCR in the ICDDR,B laboratory. We calculated the



incidence of nosocomial respiratory viral illnegs 000 patient days at risResults:A total of 8,196
children were hospitalized for >72 hours accounting for 32,944 patient days at risk; 313 children (4%)
had nosocomial respiratory illnesses with an incidence of 9 per 1000 patient days. We collected
specimens from 294 children; 86 (29%) had evidence of viral pathogens that we tested for: 24 (28%) had
influenza virus, 21 (24%) HMPV, 18 (21%) HPIV type 3, and 15 (17%) had RSV. The incidence of
nosocomial respiratory illnesses associated with a respiyatous was 3 per 1000 patient days. There
were 4 (1%) deaths among cases; 1 was infected with influenza A/H1, 1 with HMPV, and 2 tested
negative for respiratory viruse€onclusionsOne third of nosocomial respiratory illnesses among
children in tertiaryhospitals in Bangladesh were associated with a respiratory viral pathogen.
Nevertheless, we did not find evidence of the viral pathogens in 71% of children, suggesting that many
of these illnesses could be caused by bacteria or other viruses that wetdidsh for. Further studies to
better characterize the etiology of nosocomial respiratory illnesses could help to develop infection
control interventions and prevent spread of respiratory pathogens in this setting.

Board145. Incidence of HospitaAcquired Acute Respiratory lliness on Pediatric and Adult Medical
Wards in Egypt and Jordan

M. Curless, T. Saielj A. El Khofy M. Abdallat, S. Hafez M.G. El AnarfyM.A. Younah) H.E. El Hagar

N. Jarout, B.L. House M. Talaat;

Naval Medical Researtinit No. 3 (NAMRA3), Cairo, EgyptCairo University Hospitals, Cairo, Egypt,
3Ministry of Health, Amman, Jordafflexandria University Hospitals, Alexandria, Egypt.
BackgroundHospitatacquired respiratory infections cause considerable illness andafitgrespecially

in resourcelimited countries where infection control programs are evolving. We describe the
epidemiologic characteristics and etiologic spectrum of hospitgluired viral respiratory infections in
Egypt and JordaiMethods: Prospectiveactive surveillance was conducted at 4 university hospitals in
Egypt and one general hospital in Jordan between 11 March 2010 and 31 July 2011. Patients admitted
for 3 or more calendar days on 15 adult and pediatric medical wards were screened dailpig hos
infection control teams for influenza like illness (ILI) sympton@ 8eNJ oy c/ X | yR 02 dzaK
Basic epidemiologic and outcome data was collected on standardized forms; viral etiology was
determined through R'PPCR on nasopharyngeal (NP) and oropharyngeal (OP) $estdts:A total of

8826 patients (6039 Egy 787 Jordan) were screened; 259 (2.9%) episodes of hospiaired ILI
developed in 251 patients. Among infected patients the median age was 1.5 years (range 2tays
years) and 124 (49%) were females. The incidence of hospitaired ILI was 4.9d 4.6 / 1000 patient
days in Egypt and Jordan respectively. Incidence was significantly higher in pediatric wards (7.3/1000
patient days) than in adult wards (1.7 /1000 patient days) (P <0.01). The median time to develop
hospitatacquired ILI was 4 dayfier hospital admission (range-£29 days). No significant difference

was observed between mortality of patients with ILI (1.9%) and without (1.6%). Mean hospital stay was
significantly longer in patients with hosp#atquired ILI (10.9 days + 6.8) comgzhto those without

infection (9.7 days * 6) (Cl 0:2651; P < .01). Of the 259 episodes of ILI, 85 (34%) provided NP/OP
swabs. Among these, 29 (34%) tested positive for at least one viral pathogen: 10 parainfluenza virus 3, 8
RSV, 5 influenza A (1 pH1RO09, 4 seasonal H3N2), 3 adenovirus, 2 influenza B and 1 human
metapneumovirusConclusionsHigh transmission of hospitalkcquired viral respiratory infections was
observed on pediatric wards in Egypt and Jordan. Enforcing respiratory infection coatislires to

prevent the spread of hospitalcquired viral infections should be encouraged with special emphasis on
pediatric wards.

Board146. Prevalence oHealthcareAssociatedinfections in aTertiary Hospital in Southwest China
Z. ZongF. Qiao, W. Xj S. Xu, D. Pu;
West China Hospital of Sichuan University, Chengdu, China.
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BackgroundHealthcareassociated infections (HAI) are an undecognized problem in China.

Healthcare utilization is high with over 80% occupancy rate for inpatient beds samkaage length of

stay of 11 days. Infection control is particularly challenging, in part due to a dearth of information
regarding HAIs in China. We conducted a point prevalence survey at West China Hospital, a tertiary
hospital with 4,400 beds serving e referral medical center in southwest China, to understand the
prevalence and evaluate the burden of HAllethods: All patients hospitalized or discharged on June

25, 2011 were included in the survey. Patients were examined at bedside for signs gidragrof

infection. Study physicians abstracted medical records using standard medical record abstraction forms
which included questions on underlying illnesses, demographics, and antibiotic use. An HAI was defined
by diagnostic criteria set by the Chindd@istry of Health. All data were double inputted into Epidata

and analyzed using the SPSS softwaesults:A total of 4,552 out of 4,625 eligible patients (98.4%)

were surveyed. The prevalence of all HAI was 4.68%. Lower respiratory tract infedtiolingnc

pneumonia was the most common type and accounted for 49.3% of all HAI, followed by surgical site
infection (14.42%), urinary tract infection (11.63%) and upper respiratory tract infection (8.84%). The
prevalence of HAI at 10% or more was seen irrolegical ICU (45.83%), medical ICU (32.43%), surgical
ICU (21.74%), Chinese medicine (21.31%), geriatrics (11.86%), orthopedics (10.64%), neurology
(10.31%), nephrology (10.29%) and chest ICU (XD8aglusionsThe survey showed that HAIs remain a
seriows challenge locally, particularly in ICUs. Lower respiratory tract infection was the most common
type of infection, accounting for an half of all HAIs. Interventional measures against HAIs, particularly
those in ICU and lower respiratory tract infectiohpsld therefore be implemented.

Board147. Diarrheal lliness among US Residents Providing Medical Services in Haiti during the

Cholera Epidemic, 2012011

K. Schilling E. CartwrigHt’, J. Stampér M. Locké D. Esposity V. Balabah E. MintZ;

!Certers for Disease Control and Prevention, Atlanta, GA, tBwory University School of Medicine,
Division of Infectious Diseases, Atlanta, GA, USA.

BackgroundOn October 21, 2010, for the first time in over a century, epidemic cholera was confirmed

in Hati. In response, cholera treatment centers (CTCs) were established throughout the country. CTCs
were primarily run by international negovernmental organizations (NGOSs), and staffed by foreign
healthcare workers (HCWs). Although cholera transmission Wdd€rare, CDC was informed of 2

HCWs who became ill with cholera after providing medical services inMeiitiods: To assess the

incidence of diarrheal illness (defined a3 loose stools/24 hours) among HCWs that occurred in Haiti

or within 5 days breturning, we conducted a crosectional, wekbased survey. US residents who

provided medical services in Haiti between October 21, 2010 and May 31, 2011 were eligible to
participate.ResultsWe emailed 896 participants from 50 &sed, healtFfocusedNGOs; 381 (44%)
completed the survey. The median age of respondents is 47 years (rangg \1$); 65% were female.

Most respondents traveled to Haitionéey ' o HH X yp2 0T pod omp:0 6Syid xH
duration was 8 days. Among respondents, 153 (40%) were trained as nurses, 117 (31%) as medical
doctors, 51 (13%) as allied health professionals (AHP); 60 (16%) had no formal medical training. Overall,
311 (82%) reported always washing their hands after patient care activities. Among those who did not
always wash, lack of clean water or hand sanitizer was the most common reason (n=30, 43%) cited.
Diarrhea was reported by 31 (8%) respondents (9% MDs, &8ésand AHP, and 7% with no medical
training). Of these, 17 (55%) reported taking oral antibiotics and 4 (13%) sought medical care, including
one medical evacuation. Use of a chronic, atigpressing medication was not significantly different
amongst th@e who developed diarrhea (n= 5, 16%) when compared with those who didn't (n=59, 17%).
ConclusionsUS HCWs traveled to Haiti to respond to the cholera epidemic. While US HCWSs temporarily
increased healthcare capacity, the relatively short trip duratioplies frequent staff turnover. Lack of
handwashing supplies may have led to diarrheal illnesses experienced by some HCWs and could have

i,



contributed to other nosocomial infections. To reduce the incidence of diarrheal illness in HCWs working
in Haiti, NGOshould ensure ample access to handwashing supplies.

Board148.When One Case of Hepatitis C Becomes an Outbreak

E. BancroftS. Hathaway, A. Itano;

Los Angeles County Department of Public Health, Los Angeles, CA, USA.

BackgroundPoor injection practicesave been associated with the transmission of hepatitis B (HBV)
and hepatitis C (HCV). In August 2010, we investigated a case of acute HCV in a patient whose only risk
factor was receiving multiple injections at a pain cliMethods: We performed a seah of our

hepatitis registry to identify other pain clinic patients that have been reported with HBV or HCV. We
observed injection procedures at the pain clinic. We obtained blood from the index patient and a
possible source patient with chronic HCV. Tl was sent to CDC for genetic analysis. We notified
other patients of their potential risk to bloodborne pathogens and encouraged them to be tested by
their healthcare providerResultsWe identified a patient with chronic HCV who had received an
injection at the pain clinic immediately preceding the index patient. We also identified a patient in the
registry with acute HBV who had received injections at the pain clinic during his incubation period and
had no other risk factors for HBV. We observediesa inject a medication into a heplock of a patient

and then use the same needle and syringe to access a multidose vial of saline that was to be used for
other patients. Multiple other infection control breeches were also observed. Both HCV patients had
genotype 2b and several hepatitis C virus variants with identical sections of the viral genome; this was
consistent with both patients being infected with the same strain of HCV. We notified 2,300 patients
that had received injections from this nurse durthg 4 years she had worked at the clinic. In the
hepatitis registry, a total of 59 (2.6%) were reported with a positive test for either HBV or HCV before
notification. Within 2 months after the notification, 18 patients from the pain clinic were newlyrteg

with HCV and 1 was reported with HE3AnclusionsThere was at least one case of patient to patient
transmission of HCV at the pain clinic, most likely due to poor injection practices. Given the baseline
prevalence of HBV and HCYV in this patientiation, the 19 newly identified HBV and HCV cases
represent a minimum of 730 patients tested. However, because of intermittent exposure, lack of other
risk exposure histories, and inability to genotype, we cannot definitively link the newly reportedtcases
transmission at the pain clinic.
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Board M9. Antibiotics Sensitivity Profile of Microorganisms Encountered in the Riverine Areas of

Ondo State, Nigeria

O.A. Ajayj

Adekunle Ajasin University,, Akungb&oko, Ondo State, Nigeria.

BackgroundThis study shows the antibiotics susceptibility pattern and complexity of roigranisms
encountered in ecological zones of the oil producing riverine areas of Ondo state. Niggthiads: The

water and soil samples obtained from these riverine areas were serially diluted and appropriate diluents
was inoculated in sterile petdish plates and cultured at &7 for 24 hours using a pour plate technique.
Thein vitro antibiotic suseptibility testing of bacterial isolates was performed using the standardized

disc agar diffusion method to determine the sensitivity pattern of the test organiBesults:The



species of organisms encountered &e&rococcus sp@ (34.6%) which was thredominant bacteria
isolated from the soil and water sampl&imilarly Pseudomonas spp, (19.2%) was from soil and

water samplesBacillus spp5 (14.3%)Bacillus circulan2, (5.7%)Bacillus cereuandBacillus subtilis
having 1 (11.1%) isolate @a was also among the major isolates from the soil samM&sococcus
luteus,1, (11.1%) was isolated from fish and crab samples. Some other groups of bacteria generally
isolated wereProteus spp, Klebsiella spp, Streptococcus spp, Veillonela sppwiEhd (11.1%) isolate
respectively andProteus vulgari® constitute 22.2%. The isolates showed wide range of antibiotic
sensitivity towards some of the antibiotics used including Gentamici2{hdm), Cotrimoxazole (up to
27mm) and Perfloxacin (up 80mm), while Ofloxacin and Ciprofloxacin also have values up to 30mm
inhibition zone. Many isolates were susceptible in good range to antibiotics during the study as recorded
in the antibiogram (167 out of 171). This includiErococcus spfR2.2%)Pseudmonas sp§l8.1%)
andBacillus spf16.2%) having the highest degree of sensitivity. Other$asmidomonas aeruginosa

and Proteus vulgarigs.8%) E. col(4.7%)Bacillus subtili§l.8%) ConclusionsDiversified organisms

with multiple antibiotic resiance were encountered during the study. About 50% of the antibiotics
used were effective against most of the tested isolates. The results signify the need for environmental
monitoring and susceptibility tesbefore administration of antibiotics in healthanagement systems in
this area.

Board150. The Increasing Problem &almonella entericaerotype Newport in Infants and in the

South, United States

S.J. ChjS. Crirh A. Nislet, J. ReynoldsK.C. SwansénL.H. Goulty B. Karfy

!Centers for Disase Control and Prevention, Afita, GA, USAAtlanta Reseah and Education

Foundation, Atinta, GA, USA.

Backgroundin the 10 sites of the Foodborne Diseases Active Surveillance Network (FoodNet), incidence
of laboratoryconfirmed human infections frorBalmonella entericaerotype Newport (Newport) has

been increasing. In 2010, Newport was the second most commonly repSetiedonellsserotype,

surpassing Typhimurium for the first time since surveillance began in M¥&6ods: We compared

data on Newparduring 20042010 from FoodNet and 3 national human surveillance systems:
Laboratorybased Enteric Disease Surveillance (LEDS), the Foodborne Diseases Outbreak Surveillance
System (FDOSS), and the National Antimicrobial Resistance Monitoring System YNWRRAES tests

every 20" human nontyphoidal Salmonelldsolate received by public health laboratories for

antimicrobial sensitivity. We examined data by demographic characteristics, geographic location, and
antimicrobial resistance phenotype. Changesamtn 2004 and 2010 were calculated from a least

means squared line through the plotted 208810 dataResults:During 20042010, Newport incidence

in FoodNet and LEDS was consistently higher in infants than in other persons and higher in the South
than inother regions. Percentage increases in incidence were also highest among infants (92% FoodNet;
128% LEDS) and persons in the South (108% FoodNet; 45% LEDS). In NARMS, percentage increases in
submission rates of pansusceptible isolates per 100,000 popuolatere also higher among infants

(622%) than other persons (56%) and higher in the South (87%) than in other regions (11%). No
meaningful differences or changes over time were observed when data were examined by sex, race, and
ethnicity, or in numbers afeported Newport outbreaks or associated illnessesnclusionsThe

incidence of Newport infections is highest and has increased most in infants and persons in the South.
Because resistant Newport infections have been linked to food animal sources, jpoibésis for the
increasing submission rates of pansusceptible Newport is that exposures to sources other than food
animals €.g, the environment) are increasing, especially in infants and in the South. Studies of
exposures to which infants may be pariaty susceptible and exposures among residents of and

visitors to the South may help to elucidate the sources and focus control efforts.



Board151. Hospitalization Rates of Major Foodborne Diseases in Japan

H. Toyofuky

National Institute of Public Hethl Wako, Japan.

BackgroundPreviously there were no hospitalization data of foodborne diseases in Japan because
these data are not mandatory to report. To this estimate the leading cause of hospitalization and
hospitalization rates of major foodborne gaigens, the detailed food borne outbreak investigation

reports (DFBOVR) which are required for certain significant pathogens and large outbreaks, and may
contain the number of cases who were hospitalized were analydethods: DFBOVR submitted to the
Minister of Health, Labor and Welfare by governors of prefectures and mayors of big cities in 2006 were
collected, and reports which contained hospitalization data were analyzed by pathdjesdts:Total

54 DFBOVRs contained the number of cases who wempithlized. The leading causes of

hospitalization were nontyphoid@almonellaspp. (36%)Campylobactespp. (28%), norovirus (22%),

and STEC 0O1%¥2%). The hospitalization rates of these pathogens were 36.2%, 12.8%, 1.26% and
14.8%, respectivelfConclugons: This is the first attempt to analyze the hospitalization rates of major
foodborne pathogens in Japan. The order of the leading causes of hospitalization is very similar to that
of published in the United State. Even though data limitation due taude=of outbreak data needs to

be considered, still this dataset is reasonable estimations of the hospitalization rates, and could be used
to evaluate severities of these foodborne diseases and to prioritize risk management activities to reduce
public healh risk associated with foodborne diseases.

Board152. The National Outbreak Reporting System: Preliminary Results of the First Year of
Surveillance for Multiple Modes of TransmissiorUnited States, 2009

K.L. Manikond&? M.E. Wikswg V.A. Roberfs L. Rehardson?, L.H. Gould J.S. Yod&rA.J. Halj

!Centers for Disease Control and Prevention, Atlanta, GA,d8a#ta Research and Education
Foundation, Decatur, GA, USA.

BackgroundThe Centers for Disease Control and Prevention (CDC) has condatitathl surveillance

for foodborne and waterborne disease outbreaks reported by local and state health departments since
the early 1970s, initially using papbeased reporting systems. The National Outbreak Reporting System
(NORS) launched in 2009 asebvased reporting system for all waterborne disease outbreaks and
enteric disease outbreaks involving foodborne, pertmiperson, animal contact, environmental
contamination, and unknown modes of transmissidethods: We analyzed all reported outbrealtzat
occurred in 2009 by primary mode of transmission, etiology, and setting. We restricted the analysis to
singleetiology outbreaks for which the etiology was confirmed or susped®esults:During 2009,

1,219 singlestiology outbreaks were reported Bl states and U.S. territories (rangd 22 outbreaks),
resulting in 34,160 outbrealissociated illnesses, 999 hospitalizations, and 48 deaths. The primary mode
of transmission was perseto-person in 618 (51%) outbreaks, foodborne in 458 (38%), animtdatdn

24 (2%), waterborn&in 17 (1%), and environmental contamination in 3 (0.2%). The remaining 99 (8%)
outbreaks were reportedly of unknown mode of transmission. The most common pathogen reported
among all singletiology outbreaks was norovirus (280tbreaks, 23%), followed iyhigella(72, 6%)

and Salmonellg57, 5%). The most frequently reported settings of outbreaks among all modes of
transmission were nursing homes (250 outbreaks, 21%), restaurants (208, 17%), and private homes
(124, 10%)Conclsions:NORS provides the first U.S. comprehensive national surveillance system for
waterborne and enteric disease outbreaks and highlights the tremendous public health burden these
outbreaks represent. By collecting data on outbreaks with different mofl&sosmission into one

system, NORS provides valuable insights into pathogens that have multiple routes of transmission and
can help identify priority pathways and settings for public health interventions.

"Data are preliminary since 45% of states hawe completed reporting

"Waterborne counts are expected to be low due to a later deltzsse out schedule



Board153. Changes in Foodborne Disease Outbreak Pathogens and Implicated Fadwited States,
19982008

K.A. Walsh, K.M. Hermah A.R. Vieira L. 8nmons, A.J. Hdl) D. Col L.H. Goufd

!Atlanta Research Education Foundation, Atlanta, GA, IT®Aters for Disease Control and Prevention,
Atlanta, GA, USAQak Ridge Institute for Science and Education, Atlanta, GA, USA.
BackgroundFoodborne disase outbreaks are an important public health burden. Outbreak

surveillance and trends analysis provides insights into the pathémmhpairs for which effective

control strategies have been implemented or might be of benbféthods: We reviewed data on
F22R02NYS 2dzioNBIF1a ox v AffySaasSa NBadzZ GAy3d FTNRY
Foodborne Disease Outbreak Surveillance during 22@8. For food vehicles that could be classified in

a single commodity, the mean proportion of outbreaksiatited to commodities and changes over

time were evaluatedResultsThere were 13,405 outbreaks reported, causing 273,120 ilinesses, 9,109
hospitalizations, and 200 deaths. Among the 7,998 (60%) outbreaks and 204,048 (75%) associated
illnesses with an @logy reported, most outbreaks were caused by viral (45%) and bacterial pathogens
(45%). Norovirus infections caused 95% of viral outbreaks. The proportion of outbreaks with a reported
etiology that were attributed to norovirus infections increased fro8%2in 1998000 to 50% in 2007

2008. The most common bacterial pathogen \Batmonellacausingl,449 outbreaks (40%). The
proportion of outbreaks oSalmonellanfections was similar over time (22% in 19880 and 19% in
2007-2008). However, outbreaks gsed by serotype Enteritidis infections decreased from 44% of
outbreaksof Salmonellanfections in 1998000 to 24% in 2062008. Outbreaks ddalmonella

infections were most often attributed to poultry (30%) and eggs (24%). Outbreaks of norovirus
infections were most often attributed to leafy vegetables (32%); a food worker was implicated in almost
half of these outbreaks. The proportion of outbreaksSatmonelldanfections attributed to eggs

decreased from 35% in 192®00 to 17% in 2002008. The propdion of outbreaks of norovirus

infections attributed to leafy vegetables was 30% in 22080 and 42% in 20€2008.Conclusions:

Over these 11 years, the decrease in outbreakS8abhfnonellanfection attributed to eggs parallels the
decrease in the outbiaks of serotype Enteriditis infections, suggesting food safety progress in this
pathogenfood pair. Outbreaks of norovirus infections attributed to leafy vegetables may be on the rise
and focus should be placed on prevention of infections from ill foodkenst

Board154. Trichinellosis Hospitalizations in the United States, 262308

J.L. Jones

Centers for Disease Control and Preventiatianta, GA, USA.

BackgroundThere is concern that fielld A A SR a2 NBIF YA O¢ f A@0Sad2 Okt LINE RdzC
could lead to an increase in trichinellodi#ethods: Using the National Inpatient Sample (NIS), a

component of the Healthcare Cost and Utilization Project, Agency for Healthcare Research and Quality,

we examined trichinellosiassociated hospitalizatins for the Syear period 20042008. The NIS is

designed to represent a 20% sample of U.S. community hospitals and includes information on up to 8

million hospital discharges per year from approximately 1,000 hospitals. The NIS is weighted to produce
national estimates. To identify trichinellosassociated hospitalizations, we used ICD 9 CM code 124 in

any hospital discharge summary diagnostic positResults:The estimated hospitalizations and 95%

confidence limits (CL) were as follows: 2004, 69 (38); D05, 59 (26, 91); 2006, 45 (15, 75); 2007, 48

(17, 78); 2008, 70 (34, 105). Over thgear period, 74% (95% CL 63%, 85%) of trichinefigsizciated
hospitalizations were among women, 42% (95% CL 29%, 54%) among black persons, 25% (95% CL 14%,
36%)among white persons, 8% (95% CL 1%, 15%) among Hispanic persons, 5% (95% CL 0%, 10%) among
Asian/Pacific Islanders, 2% (95% CL 0%, 5%) among Native Americans, and 18% among other races
(including missing racial category). By age, a majority (56%; 95%4_63%4) of these hospitalizations

occurred among persons 29 years oldConclusionsThere was not an overall increase in thigear



period; however, trichinellosiassociated hospitalizations continue to occur in the U.S. Most cases were
in women and darge proportion in black persons. Although cases cannot be validated by independent
medical record review, the NIS provides an opportunity for populabased monitoring of trichinellosis

in addition to case reporting, which is often incomplete, and knélp CDC to track the illness as meat
production practices evolve.
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Board155. Detection ofstx1 and stx2 Genes of Enterohemorrhagigscherichia colisingRealtime

PCR

Q. Liy Y. Jin, Y. Chen;

Longgang Center for Disease Control and Prevention of Shenzhen, Shenzhen, China.
BackgroundEnterohemorrhagi@&scherichia colEHEC) is an important human pathogen responsible

for diarrhea, abdominal pain, and more serious complicatErgh as hemorrhagic colitis and hemolytic
uremic syndrome (HUS). Traditional cultln@sed detection methods are tirmmnsuming and detect

only the O157:HE. colserotype and neglect other EHEC serotypes. The objective of this study was to
develop a reatime PCR assay for rapid detection of all serotypes of EHEC ditatheds: Based on
multiple-sequence alignments, the primers and Tagman probes were designed to specifically amplify
stxlandstx2virulence genes in the same reaction. Report dyes ofpvabes were FAM and HEX,
respectively, and quencher dye was BHQL1. These primer pairs and probes were combined for use in a
duplex realtime PCR assay. We performed assays with genomic DNA from six EHEC strains and 46 non
EHEC strainResults\We developé a duplex reatime fluorescence PCR assay for detectitxy and
stx2genes of EHEC strains. The results showed that the detection limit was about 100 genome copies
per realtime PCR assay. No amplification was observed for alEhEC strains. The tbtame between
preparation of DNA from EHEC colonies on agar plates and completion of real time PCR assay was less
than 100 minutesConclusionsOur study demonstrated that developed duplex riade PCR assay can

be used as a simple, rapid, sensitiveq affective method for EHEC strain detection.

Board156. Whole Genome Sequencing and Digital DIWANA Hybridization for Determination of Novel
Bacterial Species

B. HumrighouseA. Whitney, L. Helsel, A. Nicholson, D. Hollis, J. McQuiston;

Centers for Disase Control and PreventipAtlanta, GA, USA.

Background Identification of novel and rare bacterial species has been an important function of the
Special Bacterial Reference Laboratory (SBRL) at CDC for more than six decades. The classic reference
standad of new species identification has been DRNA hybridization (DDH) using radioisotopic

melting curve analysis. The traditional method is laimbensive, san silicoDNADNA hybridization,

using whole genome sequences, is an attractive replacementt liagkerial genera including three

isolates previously classified Aggregatibacteisp. were chosen for analysis in order to evaluate this
methodology. Aggregatibacter, a genus comprised of Gnagative rodshaped bacterium, includes
speciedA. actinomyetemcomitansand A. aphrophiluswhich have been associated with periodontitus
and infective endocarditis, respectivell.. aphrophiluhias also been reported to be associated with

brain abscess, as well as bone and joint infectiMethods: To evaluate igital DDH (DDDH) for new
species classification, traditional DDH data for eight bacterial genera were compared to DDDH results.



Whole genome DNA extracted from isolates that had been phenotypically characterized as
Aggregatibactessp. was sequenced onuithina and 454 nexgeneration sequencing platforms.

Resulting concatenated sequences were analyzed using dasdd genome distance calculator
(http://ggdc.gbdp.org) and compared to traditional DDH resuRssults Biochemical and 16S rRNA

gene sequenceesults placed the unidentifiedggregatibacteispecies nead. aphrophilus DDDH

results correlated well with traditional results when NERIAST sequence similarity search algorithm

and a distance formula for incomplete genomes were used. By DDDH, ittentified Aggregatibacter
isolates were delineated as a separate, novel spe€eaclusionsCurrently, classification of novel

bacterial species requires the use of multiple assays including biochemical tests, 16S rRNA sequencing,
and DDH. Our prelimimg analysis suggests that DDDH using whole genome sequences will offer a more
efficient method for new species identification than the traditional labdensive method.

Board157. Rapid Differentiation ofBartonellaspp. Using a Redime PCR and Pyrogeencing Based
Algorithm

S.N. Busg,.L. GebhardtK.A. Musser;

New York State Department of Health, Wadsworth Center, Albany, NY, USA.

BackgroundThe number oBartonellaspecies associated with human disease and the range of
symptoms associated witBartonellainfections has risen dramatically since the 1990s. While serology is
most commonly used to diagno&artonellg it does not reliably discriminate betwe@&artonellaspp.

Fast and accurate species differentiation could provide epidemiologicahiresid inform more

effective treatment interventions. Here we describe a novel algorithm that combineginealPCR and
pyrosequencing for differentiation of medically relevadrtonellaspp.Methods: PCR negative whole
human blood and CSF was spikedwiiirtonella henselaATCC 49882) and tdold serial dilutions

were prepared. DNA was then extracted from 130 pl of the spiked blood. DNA was also extracted from
samples spiked witB. quintana90-268), B. elizabethaéF9251) B. clarridgeia¢ ATCC 5173, B.
vinsoniisubsp.arupensidOK 94513),B. vinsonisubsp berkhofii(ATCC 51672) and 20 different tick
02NYS LI GK23S8Sy&a 2N 02YY2y t/w O2yilYAylyliad ¢KS
extractions. Samples were screened in at@ak PCR assay targeting a unique 72 bp region of the
Bartonella gltAgene. A new pyrosequencing assay that examines a 272 bp segmentrpbBgene

was then used to differentiate among tigartonellaspp.Results:The limit of detection of the reaime

PR was 5 colony forming units and aB&rtonellaspp. tested positive in the assay. None of the 20
non-Bartonellaorganisms in our specificity panel tested positive in the-tisa¢ assay. The
pyrosequencing assay successfully discriminated between Baténellaspp. and did not croseact

with unintentional targets. At least 4 additionRartonellaspp. could be detected and differentiated

using this algorithm, based an silicoanalysis. In addition to blood and CSF, lymph nodes from two
highly suspct patients were tested and found to be positive for B. henselae proving tissue to also be a
valuable option for testingConclusionstsed together, the reaime PCR screening assay and the
pyrosequencing assay described herein represent the firsttbemsspecific and cost effective method

for rapid differentiation of medically relevaiartonellaspp. from blood, CSF, and tissues.

Board158. Evaluation of Commercially Available Dengue Diagnostic Tests: NS1 and IgM Rapid Tests
and NS1 ELISAs

E.A. Husperget, S. YoksdnP. Buchy V. Nguyeh S. SekaranD. Enri S. VasquézE. CartoziahnJ.
Pelegrind, H. ArtsoB, M. Guzmah M. Guillernd, J. Zwany S. KIik8, R. Peeliny H. Margoli§

!Centers for Disease Control and Preventi8an Juar®R, USAMabhidol University, Bangkok, Thailand,
3Institute Pasteur Cambodia, Phnom Penh, Cambébliaspital of Tropical Diseases, Ho Chi Minh City,
Viet Nam University of Malaya, Kuala Lumpur, Malay3idEVH, Pergamino, Argentid?K, Habana,



Cuba®Health Canada, Winnepeg, MB, CandWé1O/TDR, Geneva, Switzerlaf®DVI, Berkeley, CA,

USA.

BackgroundThe World Health Organization (WHQO) with the Pediatric Dengue Vaccine Initiative (PDVI)
established a network of 7 worldwide laboratories with deagliagnostic expertise to provide an
independent evaluation of currently available commercial kits for dengue diagnostics. Each laboratory
contributed serum samples to develop a well characterized panel for testing dengustnictural

protein 1 (NSL) antigen and dengue virus IgM antibodies (IgM d@DENV)Methods: Asia and America
region panels of similar composition were developed to evaluate NS1 and IgldENY test kits. The

NS1 combined panel consisted of 192 sera from 147 patients defined gaalpnsitive and 142

negatives by culture or PCR. The IgM-B#NV panel had 228 positive and 155 negative sera as defined
by reference MAC ELISAs at Mahidol University and CDC. Seven companies submitted 3 NS1 microplate
ELISAs, 1 IgM microplate ELISKNSA rapid diagnostic tests (RDT) and 4 IgMRENV RDTs for

evaluation. All kits were evaluated at the network sites using region specific panels. The panel was
coded so that the technicians performing the evaluation were blinded to the reference assdisr
Evaluation results were analyzed to determine sensitivity, specificity -iabaratory agreement, inter
reader agreement, loto-lot variation and easef-use.Results Results showed that 3 NS1 microplate
ELISAs had sensitivity ranging from5286 and specificity of 780%. In comparison, the 4 NS1 RDTs had
sensitivities ranging from 2B9% and specificity of 780%. Of the 4 IgM RDTSs, sensitivities ranged from
52-95% with specificity from 882%. Sensitivity of IgM ELISA was 96% and speafiéitio.
ConclusionsThe range of acceptable sensitivity and specificity from the combined Asia/America is being
considered by a panel of experts convened by WHO/PDVI. The threshold for acceptable performance
may vary by the purpose of testing and by loggidemiology and final recommendations will be
distributed as a report upon completion.
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Board159. An Outbreak of Influenza B in an Isolated Nomadiommunity in the Himalayan

Mountains of Jammu and Kashmir, India

P.A. Koul, U.H. Khahh M.A. MiF, F. Anmat| N.K. Balj R.B. L] S. Brodf,

Sherikashmir Institute of Medical Sciences, Srinagar, fdidndia Institute of Medical Sciences, New
Ddhi, India,’Centers for Disease Control and Preventiatianta, GA, USA.

BackgroundCommunity outbreaks of disease among nomadic populations with minimal access to
healthcare generally remain undocumented. In May 2011, a spurt of acute respiratorynfieattons

(ARI) including four deaths was reported in the isolated nomadic population of Sangerwani in the
Shopian district of Jammu and Kashmir, north India. We investigated this outiMethods:

Sangerwini (altitude 7500 ft) in the Himalayan Mounsagonsists of 13 villages with a total population

of 17,573 nomads (31% ageel 8 years). Each family hasl2 members living in single roorkothag of

wood and stone/mud with no ventilation which is frequently shared with cattle housed towards a side
separated on occasion by walls extending halfway to the ceiling. Dwellings are quite smoky due to wood
burning for cooking or heating. A medical team attended the area frofB3lMlay 2011. A total of 526
persons with ARI were screened and throat/pharyngeallswvere obtained from 84 consecutive

patients with influenzdike illness (ILI) (defined by fever >38 and a cough or sore throat) for influenza
testing. The distribution of influenza virus types was compared with that among 108 patients with ILI at



a tertiary care centre in Srinagar (SKIMS, 70 km away) at the samar@selts:Of the 84 sampled

(75% being <10yrs), 12 (14.3%) tested positive for influenza B but none for Influenza A. In contrast, only
1 of 108 (1%) ILI cases from SKIMS was positive lioerieh B, suggesting a localized outbreak in this
isolated community of nomads living in the terrain with maximum temperatures ranging between 15
16°C compared to ZZ in the city. Symptoms included fever, chills, cough, shortness of breath, sore
throat, nasal discharge, headache, body aches, fatigue, vomiting and diarrhea in variable frequency and
all presented within 7 days of their illness. Chills were more frequent among influenza B positive
patients but other clinical features were similarly dispersid chronic medical conditions were

identified among the influenza B positive patients. Nearly 40% of patients with ILI and 25% of influenza B
positives had evidence of familial clusteri@npnclusionsThis first report of confirmed influenza B in a
nomadic population argues for adoption of surveillance strategies in tandem with infection control
practices and vaccination.

Board160. Knowledge and Practices on Water Treatment, Sanitation, and Prevention in Resource
limited Areas of Portau-Prince duringa Cholera Outbreak, Haiti 2010

V.E. Beau De Rochays. Tipret, M. Patrick, L. JacobsdnK. Barbout, D. Berende$s D. Bensy) C.

Frazief, G. Tabba) J. Domercafit R. Archel; T. Roefs J. Tapperd T. Handzé

!Centers for Disease Control angk®ention, Tallahassee, FL, USBRET, Podu-Prince, Haiti*Centers

for Disease Control and Preventjohktlanta, GA, USAJS Public Health Service, Tucson Area Indian
Health Service, AZ, USHINICEF, Peeu-Prince, Haiti’Centers for Disease Contand Prevention,
Port-au-Prince, Haiti.

BackgroundCholera, an acute diarrheal disease, quickly spread throughout Haiti after the first case was
reported in October 2010. By September 25, 2011, 401,527 cases and 6,002 fatalities occurred. Poorer
neighbohoods in Porau-Prince, known as resourdienited, were considered at higher risk due to high
population density and lower water and sanitation services. In November, cholera prevention education
campaigns and distribution of water purification tabletsrerémplemented. To assess their impact, a
household survey was conducted in resoulicgited areas of Porau-Prince in December 2010.
Methods: We used a mulistage cluster survey design to select individual households for inclusion. In
the first-stage sapling, a total of 27 clusters were selected from the sampling frame using population
proportional to size sampling (PPS); 15 households were selected randomly per cluster. A standardized
survey instrument was used to assess cholera knowledge, key prenengasures, access to safe

water and sanitation, and receipt and use of household water treatment products. Frequencies-and chi
square were used to describe practices and assess the differences. Household drinking water was tested
for chlorine residual t@assess use of purification tablets for household chlorination water during the
cholera outbreakResults:A total of 405 households were included in the survey. Cholera symptoms
knowledge was high (diarrhea 89%, vomiting 85%) as was knowledge of modeswoihission (drinking
contaminated water 72%). Although only 41.5% received water purification tablets, houseipolded

water treatment increased from 30% praitbreak to 73.9% postutbreak (pvalue<0.01). Overall,

59.5% of household drinking water sples were positive for residual chlorine indicating use of

distributed or purchased (70.2%) sedfported water purification tablets. A great majority (99.4%) was
willing to use the water purification tablets if they were available for th@uonclusionsSurvey results
indicate that cholera knowledge peshplementation was high and hygiene interventions increased
access to potable water in Peat+-Prince resourcdéimited areas. Similar intervention strategies should

be implemented in other highisk populdions of Haiti as part of the cholera response.

Board161. Preventing Complications of Hepatitis C: The Threat of Population Overweight
M. Klevens M. Denniston, D. Daniels, R. Jiles;
Centers for Disease Control and Prevention, Atlanta, GA, USA.



Background: In the United States, the obesity epidemic could exacerbate complications and costs
associated with hepatitis C virus (HCV) infection. Infection guidelines recommend counseling obese
persons to attempt to lose weight because overweight contributesvir fibrosis and reduces

treatment responseMethods: We analyzed data from the 20908 National Health and Nutrition
Examination Survey (NHANES), a complex, stratified, multistage probability sample of-the non
institutionalized, civilian population dlfie United States. NHANES collects information using
standardized household interviews, physical examinations, and testing of biologic samples. We
calculated prevalence and odds ratios of selected health factors and characteristics. The main outcome
was sdf-reported weight loss attempts in the past year. Body mass index (BMI) was categorized into 3
levels: normal (< 25), overweight (2B), and obese ( >30). We defined a case of chronic HCV infection
as a person who tested positive for both antibody to HBY HCYWRNA Results:Of the 21,750 persons
FISR % ¢ @SIFNAR &l YLX SR AYy bl!Db9{X McIynT OTTOmE:0
interviewed) were examined. Serum samples were available for#@\f testing for 14,803 (91.3%) of

the persons examied; 142 were antHCV positive and RNA positive, 54 were-bi@V positive but RNA
negative, and 14,558 were afitiCV negative. Compared to HMinfected adults (33.7 %; 95% CI=32.6
34.8), those with HCV infection (43.4%; 95% CI=83.2) were more likgito be overweight, but less

likely to be obese (34.1% vs. 18.8%; p<0.01). Infected persons also were less likely than those who were
not infected to report attempting weight loss (crude odds ratio=0.4; 95% &1.0)3although HCV

infection was not sigficantly associated with weight loss in our multivariable analysis, controlling for
BMI, sociodemographics and other factofanclusionsAlthough being overweight can exacerbate
complications for persons with HCV infection, we found that infected persens not more likely than
uninfected persons to attempt weight loss. Improved efforts to support weight control among adults
with HCV infection are warranted.

Board162. Malnutrition, Socioeconomic Position, and Mortality among Children under 5 Years

Seking Care for Infectious Disease Syndromes at a Rural Hospital in Western Kenya,220Q7

D.C. Burtor?, G.M. Bigogt?, A. Audi? J. Williamsoh R.K. WadheraA. Nyaguars, B. Aurd? D.R.

Feikirt®, R.F. Breimdrt;

Centers for Disease Contamd PreventiorKenya, Nairobi and Kisumu, Kenfienya Medical

Research Institute/CDC Research and Public Health Collaboration, Kisumu and NairobiBKghgay
FYR 22YSyQa |1 2aLIA0GFEZ | FNBFENR aSRAOFE {OKz22ftx . 2a
Background Relationships étween socioeconomic position (SEP), nutritional status and infectious
disease mortality among children in rural Kenya are not fully descriethods: Children under 5

years enrolled in a longitudinal study of infectious disease morbidity from May -280iil 2011 were
provided free care for all infectious disease syndromes at a private hospital in rural western Kenya.
Height and weight were measured at each sick visit and compared to a standard reference population.
Stunting (heighfor-age zscore <2), underweight (weighfor-age zscore <2), and wasting (weight
for-height zscore <2) were each defined as moderate if the respectide @ 2 NS -3 cahd&Bevexe if

the zscore was <3. SEP was derived from responses to a local demographic suraeyeighted

average of assets using multiple correspondence analysis, which divided respondent households into
wealth index quintiles. Leginomial regression and Cox proportional hazards models were used to
examine predictors of nutritional status and nwality, respectively, accounting for household clustering.
Results Of 21,536 sick visits, moderate and severe stunting were observed in 18.9% and 13.8%,
respectively; moderate and severe underweight in 11.5% and 5.7%, respectively; and moderate and
severewasting in 5.6% and 3.8%, respectively. Controlling for age and gender, children in the lowest SEP
quintile had increased risk of stunting (adjusted risk ratio [ARR] 1.45, 95% confidence interval {ClI] 1.26
1.66) and underweight (ARR 1.72, 95% CI-2.@9 (p-values <0.001), but not of wasting, compared to
children in the highest quintile. Children in the lowest SEP quintile also had higher mortality than those



in the highest quintile (smallest hazard ratio [HR] 2.47, 95% GHX1486p < 0.01), controtig for age,

gender and nutritional status. Stunting, underweight and wasting were associated with approximately 2
to 8-fold increased mortality (all-palues <0.001), controlling for age, gender and SBRclusionsin

rural Kenya, data on SEP may bedusetarget nutrition interventions to highisk children, and
anthropometric data may be used at health facilities to identify children at increased risk of death who
may warrant more intensive therapy and follayp.
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Board163. Rift Valley Fever Virus Seropositivity in Pediatric Patients: A Study of Behavioral and
Environmental Risks

A. LaBeaul] A. Singh S. Muiruf, L.J. SutherlaididE.M. Muchifi, G. Gildengorih C.H. Kiriy

Children's Hospital Oakland Research Institute, Oakland, CA?NdjSiAtry of Health, Nairobi, Kenya,
3Case Western Reserve University, Cleveland, OH, USA.

Backgroundin recent years there have been two major Rift Valley fever virus (RVFV) outbreaks in
Northeastern Kenya. Children as well as adults are at risk for RVFV infection during and in between
outbreaks. Little data has focused on the risk factors for children and the differences in these factors
between adults and children in endemic areas. Thedive of this study is to compare these risk
factors, which include neanimal and animal exposures, from data derived from two prior RVFV village
surveys in Northeastern Kenydethods: Surveys were conducted before (2006) and after (2009) the
last majo RVF outbreak in this region in 262607. Participants underwent questionnaire

administration, physical exam, vision testing, and blood collection for RVFV testing.

Results: In 2006, 247 participants (117 children) were enrolled and in 2009, 191 patsd4

children) were enrolled. Forty children in 2009 were repeats from the 2006 survey, none of which
seroconverted. Childhood RVF seroprevalence rates were not statistically different between the two
years (2006: 3.4% vs. 2009: 6.8%; p =0.39). Childeee less likely to be seropositive than adults (p=
<0.001). In general, children had less reported mosquito and animal exposures than adults. Children
were less likely than adults to report: cooking raw meat (p<0.001), skinning animals (p<0.001)ngispos
of an aborted animal fetus (p=0.017) and consuming raw milk (p=0.022). However, children were more
likely to report milking animals (p=0.034) and sheltering livestock (p=0.002). Comparisons between
seropositive and seraegative children revealed thétose who were seropositive were more likely to
have had camel contact (p=0.006) and consume raw milk (p= 0.022). Children from households with
RVFV exposed adults were not more likely to be RVFV seropositive compared to those from households
without expo®d adults.ConclusionsOur results show that children have different animal exposures
than their adult counterparts, which may put them at varied risk for RVFV infection. Raw milk
consumption may be an important risk factor for RVFV exposure in pedgapidations.

Board164. Invasive Mold Disease (IMD) in Immunocompromissed (IC)-Ntvi PatientsPreliminary
Data from the First Argentinean Registry for Invasive Mycosis (REMIIN)

M.C. Dignarfi T. Chillet, G. Davé| S. Ros$iA. Valledat, G. Guerriif, M.L. Pereyra I. Roccia Ro§sR.
Jordan, F. Herrer®, A. Labord®, A. Vil&, H. Perett®, A. Zarat¥, A. Bajaleg A. Hevid N. Refojd,
REMIIN (Registro Micosis Invasoras);

'REMIIN (Registro de Micosis Invasoras), Buenos Aires, Argé@tners for Disease Control and



Prevention Atlanta, GA, USAANLIS, Buenos Aires, Argentif@DR, Buenos Aires, Argentirtatal.

Iltaliano, Buenos Aires, Argentirtiital. Rossi, La Plata, Argentifidtal. Austral, Pilar, Argentingital.

San MartinLa Plata, Argentindtal. Britanico, Buenos Aires, Argentif§;EMIC, Buenos Aires,
Argentina,"Fundaleu, Buenos Aires, Argentiffidtal. ltaliano, Mendoza, ArgentingSanatorio

Britanico, Rosario, ArgentindHtal. Privado, Cordoba, Argentina.

Badkground: The epidemiology of IMD in IC patients varies in different institutions and countries, mainly
due to: 1) the patient history of antifungal treatments (AFT), 2) geography, and, 3) institutional
reservoirs. A multicenter national registry for IMIE(®IN) was created to understand the Argentinean
epidemiology of IMD. Preliminary results are presentddthods: The criteria tabe enrolled in the

REMIIN were: 1) neHIV immunesuppression, 2) probable or proven IMD (EORTC/MSG), 3) signed
informed conset and 4) recent IMD (less than 3 months after the end of the AF&Bults:From

3/2010 to 5/2011, 27 patients from 10 centers were enrolled. Median age was BQ) (gears old and

63% were male. Underlying diseases included hematological malignandige(2® transplantation (2),
steroid treatment (1) and chronic granulomatous disease (1). Most IMDs were probable (15) and
localized (22). The organisms causing IMDs vepergilluspp. (18)Fusarium solarn(b), Zygomycetes

(3) and Hyphae (1Raecilonyces lilacinugl), Phialophoraspp. (1) Phialemonium curvatumrand
Trichodermaspp. (1). Aspergillosis was diagnosed by culture (13) or by GM (5). The species distribution
of Aspergillus included?. fumigatug6), A. flavug2), A. terreuq2), A. sydovii (2), andA. niger(1).

The Zygomycetes were identified by culture (2) or by pathology (1). They incRidiegdpus oryza@),

and Syncephalastrum racemos(ly. Mixed IMDs were found in 3 patients. One included 3 molds
(Phialemonium curvatum Syncephkastrum racemosus A sydow), one included 2 mold$-( solani+ A.
sydowi) and one included 1 moldF( solani + positive GM. Initial AFTs were Voriconazole (10),

Liposomal amphotericin B (9), deoxicolate Amphotericin B (5), Posaconazole (1), Itrae¢bpaatl
Liposomal Amphotericin B + Voriconazole (1). Survival was 85% on day 30 of AFT and 63% at a median
follow up of 92 days (12914).ConclusionsPreliminary data from the first multicenter registry of IMD

in IC patients in Argentina showed thaetmost common etiological agents wekspergilluspp.

followed byFusariunmspp. and Zygomycetes. These results are comparable to those seen in the northern
hemisphere.

Board165. Retrospective Analysis of Demographics and Clinical Factors Associatbd=efirile

Respiratory lliness among US Military Basic Trainees

D.S. PadinS. Putnam, A. Hawksworth, D.J. Faix, P.J. Blair;

Naval Health Research Center, San Diego, CA, USA.

BackgroundBasic trainees in the U.S. military have historically been vulnetabéspiratory infection.
Crowded living conditions and stressful work environments make these populations prone to outbreaks
of febrile respiratory illness (FRI). Adenovirus and influenza are the most common etiological agents
responsible for FRI amonginees and present with similar clinical signs and symptoms. Identifying
clinical factors to differentiate between adenovirus and influenza will help improve diagnosis, allow for
appropriate use of therapeutics and improve troop readinddsthods: Specinens were systematically
02ttt SOGSR FNRY (NI AYySSa YSSiAy3a cwL OF&aS RSTFAYAGA
provider diagnosed pneumonia) at eight basic training centers. PCR and / or cell culture testing for
respiratory pathogens werperformed on specimens. Interviewadministered questionnaires

collected information on patient demographics and clinical factors. Polychotomous logistic regression
was employed to assess the association between these factors and FRI outcome catdgjooiegory
confirmed adenovirus, influenza, or other FRI. Sensitivity (SN), specificity (SP), positive and negative
predictive values (PPV, NPV) were calculated for individual predictors and clinical combinations of
predictors.Results Among 18,439 FRases sampled between 2004 and 2009, 62.8% were laboratory
confirmed adenovirus cases and 7.65% were laboratory confirmed influenza cases. Subjects were



predominantly young males (86.8% males; mean years 20.8 + 3.8) from Fort Jackson (18.8%), Great
Lakes 17.5%), Fort Leonard Wood (15.6%) and MCRD San Diego (15.1%) and Fort Benning (13.5%). The
best multivariate predictors of adenovirus were sore throat (3.03 [RAD]), cough (2.32 [2.62.59]),

fever (2.22 [1.92.47]) and training weeks 3+ (2.17 [1-882]) with a positive predictive value (PPV) of

78% (p:.05). A combination of cough, training week& (fever, and acute onset were most predictive

of influenza (PPV = 40% |05).ConclusionsSpecific demographic and clinical factors were associated

with laboratory confirmed adenovirus and influenza among trainees. Findings from this study can guide
clinicians in the diagnosis and treatment of military trainees presenting with FRI.

Board166. Vaccination among Adults Hospitalized with Influenza inielaven County, Connecticut

during the 200506 thru 200910 Influenza Seasons

K. Tam K. Youse¥indes, J. Hadler;

Connecticut Emerging Infections Program, New Haven, CT, USA.

Background Influenza causes substantial morbidity and mortality among-hghadults. To reduce the
incidence of influenza and its complications, recommendations for annual vaccination have expanded to
include all adults. Assuming that relative vaccination rates by medical risk factors for complications
among hospitalized adultg@similar to those in the general population, we used data from the

/| 2y yYySOGAOdzi 9YSNABAY3I Ly T Sasedsdryedlande SyBtehrNdr Mifdenzao 9 Lt 0 LJ
related hospitalizations to examine influenza vaccination rates among adults hospitalizefluenza

related ilinesses in New Haven County (NHC), Connecticut during théd@@BBs 200910 influenza
seasonsMethods: Hospitalized laboratorgonfirmed influenza cases residing in NHC were identified
through the EIP surveillance system. Dgmraphic data, medical conditions, and vaccination history

were obtained through medical chart reviews and interviews with physicians and patients. Bivariate
analyses were performed to compare vaccination rates among cases with medical conditions to those
without; p-values <0.05 were considered statistically significResults:A total of 1,136 adults were
hospitalized with influenza in NHC during the five influenza seasons, of which 1,026 (90.3%) had
underlying medical conditions. Cases with medical d@mws were significantly more likely to be

vaccinated than those without medical conditions (56.5% vs. 29.7%). The highest vaccination rates were
among those with chronic lung disease (66.7%), cardiovascular disease (63.2%), chronic metabolic
disease (59%), and asthma (49.1%), all of which were significantly higher than among those without
any medical condition. The lowest vaccination rate was among pregnant women (25.9%), not
statistically different than in women with no medical conditions (30.&éhclsions:Our analysis

shows that the majority of highisk adults, when compared to those not at higbk, are being

vaccinated for influenza. However, additional efforts are needed to improve vaccination in pregnant
women. Implementation of universal adwaccinations should help to reduce the risk of exposure of

those at high risk and the overall burden of influenza on the health care system.
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Board167. Control ofAvian Influenza A (H5N1) Virus in Live Bird Markets in Low Resource Settings
G. Samaal?, F. Hendrawalj T. Tayld}, K. Lokuge
Centres for Disease Control and Prevention, Jakarta, IndoRAsistralian National University,



Canberra, AustralidDisase Investigation Center, Maros, Indone&taystralian Animal Health

Laboratory, Geelong, Australia.

BackgroundLiive bird markets are known to amplify, circulate and propagate avian influenza viruses,
including the H5Nrirus which poses pandemic thredthis study assesses the feasibility and impact of
implementing the WHO guideline for control of avian influenza (Al) HSN1 virus in markets in a low
resource settingMethods: The WHO guideline was applied in two live bird markets in Indonesia and
was opeationalized using a participatory approach. Feasibility was assessed through observation and
stakeholder surveys. Impact was directly assessed by comparing Al H5N1 virus contaminatiod pre
postintervention. Impact was also indirectly assessed throcginparison of contamination levels with
the hygiene indicator pathogeBscherichia cofE. col. Results:Both infrastructure and behavior

change interventions were introduced in the two markets. Most market stakeholders were satisfied with
the intervertions. Since there was no Al H5N1 virus circulating during most of the study period, it was
not possible to directly assess impact. However, the indirect measure of impact showed a significant
reduction inE. Colievels. This improvement in hygiene, cagbwith the introduction of measures

known to reduce Al H5N1 contamination such as zoning, daily waste removal and cleaning, strongly
suggest that the risk of HSNdbntamination was reduced in the two marke@onclusionsThis is the

first study to reportthe feasibility and impact of the WHO guideline. The study supports the view that
contamination and transmission of Al H5N1 virus in markets can be controlled through the
infrastructure and behavior change interventions recommended in the WHO guideline.

Board168. Serological Evidence of Human Infection with Porcine Reproductive and Respiratory
Syndrome Virus

K.R. Atanasovi R.A. Hes3eG.C. Grdy

'University of Florida, Gainesville, FL, UBAnsas State University, Manhattan, KS, USA.
BackgroundPorcine reproductive and respiratory syndrome virus (PRRSV) is economically one of the
most important pathogens for the swine industry and one of the major components of the-multi
factorial porcine respiratory disease complex. It is an enveloped posiae singlestrand RNA virus
classified in the ordeNidovirales familyArteriviridae.PRRSV, enzootic in the United States, can cause a
wide range of symptoms in swine of different ages (e.g. abortions and reproductive failure in sows,
respiratory symptors in piglets), as well as have an asymptomatic course or be masked by concurrent
infections with other pathogens. There have been only a few attempts to investigate the ability of
humans to serve as mechanical vectors of PRRSV, and to our knowledge¢heneablished studies
investigating the ability of PRRSV to cause an immune response in humans. The goal of this study is to
investigate whether swine workers and people exposed to swine may develop an antibody response to
PRRS\Wethods: We examined ser collected in the period 2062006 from asymptomatic healthy

swine workers from lowa, USA. Currently 201 of the sera, collected in 2006, were tested in a swine
immunoperoxidase monolayer assay (IPMA) that was adapted for screening of human sera. Sera from
PRRSV hypémmunized and PRRSV se&m@gative pigs were used as positive and negative control
respectivelyResults:;Two of the 201 tested human sera demonstrated strong reactivity in the assay
OFrytiAo2Re GAGSNE X MYpMHO® ¢KS adrkAyAy3a LI GGSNY N
The test was repeated three times giving similar res@tmclusionsAs far as the authors know this is

the first time that human serum has been shown to have elevated antibodies agaiAstegivirus

These data suggest that PRRSV can infect humans, although the virus has not been associated with
human disease. While & possible that the serpeactivity in this study may be evidence of cross

reactivity from other viral infections, these data suggest that further studies of possible human infection
with PRRSV are indicated. Assays of additional human sera will be pésent



Board169. Public Health Investigation of a Nové&lhrlichia ewingiiCase Acquired from Leukoreduced
Platelet Transfusion

J. Matthiag, D. Stanek M. Bertholf, J. Regah J.P. Whittl&

'Florida Department of Health, Tallahassee, FL, &T®&,BloodAlliance, Inc., Jacksonville, FL, USA,
*Centers for Disease Control and Preventiétianta, GA, USAVlercer University School of Medicine,
Memorial University Medical Center, Savannah, GA, USA.

BackgroundA patient with acute lymphoblastic leukemia pented to a Georgia hospital with acute
fever and malaise (7/19) and eventually neutropenia (7/29) following 3 transfusions during treatment
for his cancer. The hospital lab identified susgelstlichiamorulae on 7/30 using microscopy; reverse
transcription polymerase chain reaction (IRTCR) performed on 8/2 was positive Ehrlichiasp.

Additional PCR testing at CDC confirmed the pathogen tehibkichia ewingiiThe patient had no known
tick exposureMethods: The Florida blood bank that provided thartrsfusion products performed a
trace-back on the 3 donors and obtained whole blood and serum from each. Tracebacks of other
recipients receiving blood products collected from the positive donor between 5/12 and 7/27 were
performed to assess if any additialrrecipients had symptoms relating Edrlichia ewingiiResults:
Transfusion products received included leukoreduced single donor platelets on 6/22, irradiated and
leukoreduced red blood cells on 6/22 and leukoreduced single donor platelets on 6/2xv-Epllof
Ehrlichiaserology was positive for one donor, who had a titer of 1:512. This donor had provided
leukoreduced apheresed platelets for the patient, and additionally regularly donated platelets and
plasma 1 or 2 times per month. Over the coursehaf investigation the donor was found to have known
tick exposures at his home in Florida and at a wooded property in South Carolina. He reported no febrile
illnesses in the 2 months prior and following the suspect donation. Routine complete blood caB@is (C
performed by the blood bank at the time of each donation were within normal limits. Five recipients
received leukoreduced platelets and 3 recipients received plasma from the donor. Three of the
recipients died within 22 days of transfusion due to urleged causes. The remaining 5 recipients
reported no symptoms of iliness associated wathewingii Ehrlichiaserology tests are being conducted
on serum samples from these recipien®onclusionsThis is the first known transmission of any
Ehrlichiaspecies by means of blood transfusion. Leukoreduction of platelets is designed to reduce the
risk of transmission of infections transmitted by intracellular white blood cell pathogens, but this case
demonstrates risk is not eliminated.
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Board 10. Pandemic HIN1 Influenza in Bhutan

R.V. Gibbon§ B. Thapg S. Zangnfo R.G. JarmanP. BhoomiboonchdpS. Wangchudk

*Armed Forces Research Institute of Medical SciencegkBé, ThailandPublic Health Laboratory,

Ministry of Health, Thimphu, Bhutan.

BackgroundThe Himalayan Kingdom of Bhutan remains relatively isolated; there are no trains, only
three major roads cross its national borders (from India), and there aseard to two flights a day at

the lone airport. Over the past 50 years the Department of Virology at the Armed Forces Research
Institute of Medical Sciences in Bangkok has assisted with determining the etiologies of many outbreaks
of febrile and respirator illnesses in Asidethods: ILI cases were defined as a person with feger (

38C) and cough or sore thro&esults:The first cases of pandemic 2009 influenza virus (pH1N1)



infection in Bhutan were reported in July 2009, 3 months after the virus wsisdported in Mexico in

April 2009. The sampling of the cases actually occurred in June. The month delay was due to the lack of
testing capability in Bhutan and the need to ship samples to Bangkok. During the official WHO pandemic
period (11June 2009 toRugust 2010), a total of 2264 samples were collected and tested {RCIRTof

which 20.7% (467) were confirmed pH1N1. H3N2, HIN1, and B were positive in 1.9%, 1.2%, and 6.9% of
samples, respectively. The virus was first identified in Thimpu (the capitabbb 60km from the

airport) and Paro (the city with the airport) and later in Gelephu (a border city with a major road into
India). The highest rate (29.0%) of pH1N1 cases was detected ir2thgdarold age group; the lowest

rate (0.7%) was in those ev50 years old. The mean age of those with pH1N1 was 19.5 years, trending
to be younger than those with HLN1 (23.1 years), significantly older than those with H3H2 (16.9 years)
and B (15.4 years). Importantly, Bhutan accelerated its timetable for opénfingnza surveillance sites,
increasing from three sentinel sites in April 2009 to eleven a year later. In April 2010 the National Public
Health Laboratory established PCR capability for influgbaaclusionsDespite relative isolation,

Bhutan was parof the pandemic within 2 months of pH1N1 reports. The capability established at the
sentinel sites and the laboratory will be used to continue influenza surveillance with plans to add acute
encephalitis and fever surveillance. The pH1N1 pandemic has ninadarBnore prepared for

epidemics in the future.

Board171. Pandemic Influenza A (H1Nd 2009 (India): Action Taken, Experiencasd Lessons Learnt

A. Choudhry S. Khare, L. Chauhan;

National Centre for Disease Control, New Delhi, India.

BackgroundCurently, all 6 regions of WHO are showing moderate to low level of activity regarding
influenza A (H1N1). Very low activity of influenza is being reported from 31 states and UTs of the
country. A total of 48337 lab confirmed cases 2795 deaths have beernteddoom 31 states and UTs

of India since the emergence of pandemic H1N1 influenza in the country. National Centre for Disease
Control (NCDC) was identified as the nodal agency for collection, transportation, testing and reporting of
samples received fromarious parts of the country. A total of 8027 lab confirmed cases have been
reported from May, 2009 to September 20Methods: Samples of all suspected cases from various
identified institutions and hospitals were tested at NCDC in the Microbiologyddivisiough RIPCR
technique.Results:Since the start of the pandemic in 2009 the number of lab confirmed cases has
shown a downward trend with 25912 cases and 956 deaths (CFR 3.6%) in 2009, 20219 cases and 1772
(CFR 8.7%) in 2010 and 2206 cases and GAgi6@FR 3.03%) in 2011. Average % positivity of 11
functional network labs in 2009 0f28%,2010 2% and in 2011-0%. At NCDC for HLN1 positivity in

2009 was 25.3% in 2009, in 2010 16.4% and in 2011 8.6 % showing a decreasing trend .Positivity for
other types of influenza viruses shows 11.4% positive for seasonal influenza A in 2009 5.8% in 2010 and
8.4% in 2011. influenza B showed no activity in 2009, in 2010, 0.4 % positive and in 2011 3.55% positive.
Influenza A H3 0.09% positive in 2009, 8.6% i 201 0.20% positive in 2011. The major age group
affected was group 289 in all 3 years . Males were affected more than females. Month wise data to
know the trend of HLN1 positive cases showed single peak was observed in September2009, peak was
observedin the month of august and September2010 and two peaks one in the month of March and
second in the month of May 2011 . Influenza A(Seasonal flu) showed single peak in August 2009 ,in two
peaks in August, September 2010 ,two peaks in 2011 March and Mayeakld-or Influenza B in 2009,

some activity observed during the month of January 2010 and 3 peaks were observed in 2011 in
February, May and August 20XdonclusionsThe 2009 pandemic H1N1 has given a great opportunity

to initiate countrywide influenzasurveillance as no exact data regarding burden and trend of influenza

for India is not known.



Board172. Enhancing Pandemic Preparedness and Response Capacity in the Republic of Moldova

R. CojocarpA. Ursu, I. Bahnarel, S. Gheorghita, C. Spinu, VidiybaSpinu;

National Centre for Public Health, Chisinau, Republic of Moldova.

BackgroundTheAvian Influenza Control and Human Pandemic Preparedness and RegpltbtiRe
projectfinanced by World Bank started in the Republic of Moldova in 2006. Tjecpwas a part of the
Global Program for Avian Influenza Control and Human Pandemic Preparedness and Response. Within
the project the following activities were implemented: laboratory staff was trained in influenza
surveillance methods, infection contrallinical management of patients, pandemic response, sample
collection, biosafety measures, and virus isolation; an intensive care unit was built and equipped; the
National Viral Laboratory (NVL) for seasonal influenza was renovated f@r&8@8LBSR+ @pabilities.

The laboratory was equipped for influenza testingthods: The cooperative agreement Enhancing
Pandemic Preparedness and Response Capacity in the Republic of Moldova started in August 2009. FY
2011 was the third year of funding through theregment.Results:Cooperative agreement activities

were implemented by the national counterparts from the Ministry of Health (MoH) in close

collaboration with WHO Regional and Country Offices, and other international partners.

The Republic of Moldova impteented regular hospitalbased surveillance in nine sentinel sites, where

data was collected on ARI, ILI, and SARI. The National counterparts are in the process of updating the
documents for implementing the integration of laborateltgased surveillance ircaordance with CDC
recommendations provided within the monitoring visit that took place in May, 20he.MoH started
laboratory-based surveillance in five sites within the CDC cooperative agreement in 2011. The NVL
publishes regular surveillance reporegarding the epidemiological and laboratory data and reports
weekly information through WHO EuroFlunetwatkK S 2 1 h FyR / 5/ Q&4 SELINI a
laboratory capacity of the NVL. They provided some recommendations and assistance to the national
counterpaits in their efforts to become a National Influenza Centre (NIC) recognized by WHO. The NVL
uses PCR and virological assay diagnostic technifbesiew influenza pandemic revealed challenges

and gaps in the National Pandemic Preparedness Plan (NPPBYiTR2@ intersectoral interaction,
coordination and communication proved to be weaker than expected, and public and private sector
organizations and essential services providers were not sufficiently engaged in pandemic preparedness
and response. A NPPP rkimg group updated the plan to ensure a higlel political commitment and
involvement by the whole of societyhe NVL participated in the WHO EQAP for the detection of
influenza virus subtypes A and B. Clinical samples were confirmed by the WHO @€ ThadVHO
Shipment Funds Project covered the transportation cbhe MoH National Focal Point of International
Health Regulations (2005) (IHR) has provided the notification of new influenza cases and deaths to WHO
Focal PointConclusionsAs a result bthe collaborative activities between the Moldovan MoH and U.S.
CDC the human and infrastructure capacities for pandemic preparedness, surveillance, monitoring, early
response, communication, and infection control are in continuous improvement.

Board173 Sentinel Surveillance of Influenza and Acute Respiratory Infections in Taldykorgan, Almaty
Oblast in the Last Three Epidemic Seasons

S.B. Kapsalamova

Taldykorgan State Sanitary and Epidemiological Surveillance Authority, Taldykorgan, Kazakhstan.
Backgound: Surveillance of influenziike illnesses (ILI) and the influenza virus types that cause it are
important to identify morbidity due to influenza and identify groups who should be targeted for
vaccination. Sentinel surveillance of influenza was intoeduin Taldykorgan, a city of about 166000, in
2008, with the principal goal of identifying circulating influenza virus tyldeshods: Three sentinel

sites were chosen. Samples were selected from patients >1 year of age who met a standard case
definition. Samples were studied in the city virology laboratory by-tmaé PCRResultsEightyfour
patients (66 of whom were children < 14 years of age) in the 200® epidemic season, 68 patients



(54 of whom were children < 14 years of age) in the 2ZDOB0 gidemic season, and 49 patients (36 of
whom were children < 14 years of age) in 2@001 epidemic seasons were tested.

20082009- 41 (49%) of 84 patients had positive results. Influenza A was identified in 35 (85%) and
influenza B in 6 (15%). Seasondlienza A/H1 was the most common subtype (N=19; 55%), followed by
A/H3 (N=11;31%) and influenza A unsubtyped (N=5;14%). Influenza A appeared at week 50 and
remained throughout the season, while influenza B appeared in week0D9-2010- 15 (22%) of 68
patients had positive results and all were positive for influenza A (N=15;100%). Subtyping was not
performed.20102011- 12 (24%) of 49 patients hambsitive results. Influenza A was found in 4 (33%)
and influenza B (67%), with subtypes A: A/3375%),nfluenza A/HLIND9-1 (25%). Influenza B
circulated early in the season with influenza A followignclusionsWe were successful in beginning
influenza surveillance to determine circulating influenza virus. The-2008 season began with
circulating sasonal influenza A/HLN1 with influenza Baizulating in the end of the season, while only
influenza A circulated in 20e8010. Conversely, the 202D11 epidemic season started with active
circulation of influenza B with subsequentcioculation of infuenza A/H3 and A/HLINQ9. Why
identification rates were twice as high in the initial season compared to the other two is uncertain. To
determine magnitude of influenza as well as need for and success of vaccination, surveillance with
determination of infeting virus is mandatory.
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Board174. Whole Genome Sequencing Identifies Epidemiologically Informative Single Nucleotide
Polymorphism Traits for the Subtyping &almonella entericaerovar Enteritidis

A. Kearney, M. Taylof, E. GalanfsL. Hoan{f, M. Leslig L. Chdi’, V. Allef, M. Gilmout*;

National Microbiology Laboratory, Public Health Agency of Canada, Winnipeg, MB, CBritigh,

Columbia Centre for Disease Contiéncouver, BC, CanadByitish Columbia Centre for Disease

Control Public Health Reference Microbiology Laboratory, Provincial Health Services Authority,
Vancouver, BC, Canadbiniversity of British Columbia, Department of Pathology and Laboratory
Medicihe, Vancouver, BC, Canadanimal Health Centre, British Columbia Ministry of Agriculture,
Abbotsford, BC, Canad#lberta Provincial Laboratory for Public Health, Edmonton, AB, Canada,
'Department of Laboratory Medicine and Pathology, University ofrtdb&dmonton, AB, Canada,

8Public Health Laboratories, Public Health Ontario, Toronto, ON, Caisfmrtment of Medical

Microbiology and Infectious Diseases, University of Manitoba, Winnipeg, MB, Canada.

Backgroundin CanadaSalmonelleentericaserova Enteritidis accounts for approximately 40% of all
clinicalSalmonelldasolates.S Enteritidis is a highly clonal foodborne pathogen, and current laboratory
methods including phage typing and Puldidd gel electrophoresis (PFGE) offer limited disaratidon
between isolates, making it difficult to differentiate outbreak events from concurrent sporadic isolates.
Methods: Six humarg Enteritidis isolates, from British Columbia, representing the most common PFGE
and Phage Type pattern combinations seeiCanada were selected for whole genome sequencing

using the Roche GS FLX and lllumina platforms. Macrodiversity amongst isolates was identified using the
Artemis Comparison tool. Single nucleotide polymorphisms (SNPs) were identified using MUMmer 3.0
andconfirmed by PCR. A SNP typing method based on the 28 most informative SNP sites was run on 211
isolates (10 animal, 1 food and 62 human from British Columbia; 90 human from Ontario; and 20 animal,
1 food and 27 human from Alberta). Available epidemiolggimrmation was used to assess the results



of the SNP typing assdyesultsThe 6 chromosomes were collinear, and macrodiversity was due to the
differential carriage of prophage and plasmids. The differences in prophage and plasmid content also
accountedfor PFGE pattern differences. A total of 803 SNP sites were identified amongst the sequenced
isolates as compared to the reference strain P12509. The SNP typing method was able to distinguish
between isolates with the same PFGE pattern and PT. Notatiiteis with epidemiologic linkages

clustered together based on SNP typi@gnclusionsSNP typing substantiated the genetic lineages
previously observed amongSt Enteritidis based on PFGE and PT data and provided additional
discrimination between isolas that are indistinguishable based on PFGE and PT data alorie. The
Enteritidis SNP assay has the potential to become a powerful tool to investigate the genetic relationship
amongstS Enteritidis isolate and to accurately identify distinct public healtents.

Board175. Investigation of Clonal Structure @almonellaser. Enteritidis Isolates From Outbreaks by
PulsedField Gel Electrophoresis in the Russian Federation During 200

K.V. KuleshoyO.A. Fadina, S.S. Rozhnova, A.T. Podkolzin, Gaédlir$hi

Federal Budget Institute of Science Central Research Institute for Epidemiology, Moscow, Russian
Federation.

BackgroundSalmonellaser. Enteritidis is the most common cause of outbreaks of salmonellosis. The

aim is to study the molecular genotypéSalmonelldby pulsedfield gel electrophoresis (PFGE) in the
Russian Federation from 2010 to 20Methods: We used PFGE of maeamstricted DNA using both

Xbal and Binl restriction enzymes to determine the molecular subtype dsaBionellaser. Entettidis

isolates. Isolates were collected from 17 outbreaks which occurred in thirteen different regions (22
cities) of the Russian Federation during 22001. The average number of isolates per outbreak was
10,4.ResultsThe isolates within each outbrediad the same Xbal and BInl PHiaEerns. Six patterns

were seen among the 181 isolates using the primary restriction enzyme Xbal and 7 patterns by the
secondary enzyme Binl. Six clusters according to Xbal/BInl pattern combinations were seen. The cluster
JEGX01.0001/JEGA26.0001 which includes 142 isolates from 12 outbreaks (11 regions) was found to be
predominating among 6 different PFGE clusters. Each of the other 5 outbreaks had the individual
combination patternConclusionsOur results confirmed thelanal nature ofS.Enteritidis strains in the
Russia Federation and the possible existence of major wadd clone ofSalmonellaser. Enteritidis.
However, this requires further research in collaboration with other laboratories around the world.

Board176. Influenza Suktyping Analysis of a Patient Population at Johns Hopkins Hospital during the
20102011 Influenza Season

L.A. Murilld', K. Jenl J. Hardick A. ValsamakisR. Sampath L. BlyA C.A. Gaydds

1Johns Hopkins University, Baltimore, MISAZIBIS/Abbott Molecular, Carlsbad, CA, USA.
BackgroundThe 2009 H1N1 pandemic highlighted the need for accurate, rapid tests to subtype
influenza isolates. A broad range assay shown to be adaptable to novel influenza specimens-is the RT
PCR/electronray ionization mass spectrometry (&%) Influenza Typing Assay (Abbott Molecular).
We present the performance characteristics of RIR/ESMIS and analyze the genetic variation of
influenza strains detected by spectrometry data in patients presentingegd@ohns Hopkins Hospital,
JanuaryMay, 2011 Methods: Nasopharyngeal (NP) samples were obtained from patients presenting to
the Hospital with a suspected respiratory infection. A portion of each virology positive and selected
virology negative samplesas sent to the Maryland State Laboratory for confirmatory CDEGR.

Before testing, a separate 300 ul aliquot of sample was provided for nucleic acid extraction and was
analysed by the E®MS protocol using the PLEX instrument. The assay included peinsets targeting

8 genes (PB1, NP, M1, PA, NS1, NS2, H and N). Positive controls were included (Zeptometrix, Inc).
Results‘A total of 77 NP samples were processed. According to reference testing (GEZRR,T41
samples were identified as swine H1N1t(designated as swine or seasonal), 24 as H3N2, 10 were



negative and 2 were of insufficient quantity to be tested. ThePRR/ESVIS assay identified 32 samples
as pandemic swine H1N1, 2 mixed pandemic H1N1 phenotypes, 5 seasonal HIN1, 24 H3N2, and 14
negdive samples. The most prevalent pandemic H1N1 strain was Influenza A/New York/15/2009
pandemicH1N1 (16) followed by Influenza A/California/05/2009 pandeHidN1 (7). Seven SNPS were
detected in various previously identified strains. The most prevalehtZH3rain was Influenza
A/Thailand/CLB1697/2009 (9) followed by Influenza A/ Kentucky/URQ48/2008 (7); eight were less
prevalent strainsConclusionsThe RTIPCR/ESWS protocol is a useful tool for surveying influenza and
discovering new genotypes. @ladvantage of RPCR/ESWS over the current gold standard RTR
protocol is that it provides rapid genomic characterization, which is important for monitoring the
variability of viral strains in real time for rapid surveillance purposes.

Board177. Hich Rsk HPV irCervical Smears in the UAE

W.U. Tariq

Tawam Hospital in affiliation with Johns Hopkins Medicine, Al Ain,, United Arab Emirates.
BackgroundHigh risk human papillomavirus (HR HPV) genotpes (16, 18 and others) are important in the
aetiologyof human cervical carcinoma. Their screening, as an adjunct to cytology may help in follow up,
early detection, intervention and post therapeutic considerations of affected patients. The prevalence of
such genotypes varies in different social settinganmttempt to delineate local scenario in the ladies

of UAE, this preliminary data was analyseléthods: The cytological findings were recordedfrom the

reoutine Pap smears. The cases of AUSCUS and LSIL were further processed to extract the DNA and the
real time PCR test was applied for High Risk IR@gults:Altogether, 380 smears qualified for the test

and suffiecient material for further test was available in case of 371 samples (AUSCUS 230 and LSIL 141).
Thehigh risk HPV was found in 112 (30%). I cdsAUSCUS 40/230 smears (17%) and in case GOLSIL
smears (56%) showed the presence of viral DNA of HR HPV). The viral geotypes were as folows: HPV
16:22/112 (19.6%),HPAB:6/112(5.4%), Other HR HPV:68/112(60.7%), Other HR HPV and HPV

16:12/112 (10.7% Other HR HPV and HB¥:2/112 (1.8%) and Other HR HPV with HB\&nd HPV

18:2/112 (1.8%). In other words altogether HP&8/was seen in 36/112 (32%), HP8/in 10/112 (9%)

and other HR HPV types in 84/112 (75%) cases. Therefore other high risk typefowémate in our
population.ConclusionsTo the best of our knowledge, this is the first clinically based study from this

region which shows the presence of HR HPV, thus necessitating the need for prophylaxis, prevention

and surveillance.

Board178. Molecular Typing of Isolates @artonella bacilliformisby Analysis of Intergenic

M.L. TangJ.J. Son, G.A. Dasch;

Centers for Disease Control and Prevention, Atlanta, GA, USA.

BackgroundBartonella bacilliformi$ . 6 0 A& (KS OF dza I séasedlBmahifgs&yhi2 2 ¥/
distinct clinical symptoms, either as an acute onset fever which progresses to a severe haemolytic
anaemia (Oroyo fever), or as a chronic wlde skin eruption (verruga peruana). The disease is common

in the Andean regions of Rebut also occurs in Bolivia, Ecuador and Colombia. Hambuch et. al. 2004
found significant genetic variation among isolates by amplified fragment polymorphism analysis and
Chaloner et. al. 2011 confirmed this through multilocus sequence typing (MLSTaw&/ehown that Bb
isolates vary in protein, antigen and pulskeld gel electrophoresis patterns. The present work
demonstrates that intergenic regions (IGR) contain both insertion/deletions (INDEL) and single
nucleotide polymorphisms (SNP) that are usgfenetic markers for Bb isolatddethods: Primers in

adjacent open reading frames (ORFs) were chosen to permit PCR amplification and sequencing of 128 of
the 153 IGRs of 36800 bp found in isolate KC583. Amplicons were visualized on 1.5% ethium bromide
agarose gel. Amplified products showed obvious size differences in electrophoretic mobility were
sequenced to confirm and characterize the differences obsefRedults:78 of the 128 primers



designed amplified KC583 DNA 31D bp IGR satisfactorily. Thegre then tested with 13 DNAs from
isolates previously found to differ in IGR regions greater than 1000 bp but these are more laborious to
sequence. Amplicons which differed in IGR size among the 13 DNAs were confirmed to have INDELs of
the expected sizand in some cases, additional SNPs. 11 of the 78 primer pairs did not amplify all of the
IGRs, some due to SNPs at the primer sites and others possibly due to loss of ORFs. Primers for the more
variable IGR were used to analyze DNAs from 60 Bb isaassdusions:Analysis of small IGRs is a

useful low technology method for evaluating the genetic profiles of different isolatBs loécilliformis

as it does not require accurate sequencing like MLST. While the small IGRs of Bb were less variable than
the large IGRs examined previously, it was possible to identify the most divergent isolates of Bb which
will be analyzed by whole genome sequencing to better understand its genetic diversity and the clinical
RADGSNEAGE 2F /FNNRA2YyQa RA&ASI &SSO

Board179. Multiple Strains ofYersinia pesti®\ssociated with an Outbreak of Plague in Uganda

L.B. RespicioB.M. Yockey, M.E. Schriefer, J.M. Petersen;

Centers for Disease Control and Prevention, Fort Collins, CO, USA.

BackgroundYersinia pestis the etiological agentfglague, a highly pathogenic zoonotic disease most
commonly transmitted to humans through exposure to fleas and their mammalian hosts. Plague is
distributed worldwide, with the majority of human cases in recent decades being reported from Africa.
Cases ofiuman plague are most often sporadic, with outbreaks rare. In ZII®, an outbreak of

plague occurred in the Arua and Nebbi districts in northwestern Uganda (an area of 10 km by 20 km),
with >40 cases culture confirmed in a 4 month perigethods: Toanalyze strain diversity in the

context of this localized outbreak and compare with strain diversity observed in previous years,
molecular typing was performed on isolates from the outbreak as well as isolates collected from the
region in the 5 year periogrior to the outbreak. Pulsefleld gel electrophoresis (PFGE) typing was
performed withAsd using the PulseNet protocol fot. pestiend patterns analyzed using BioNumerics

v. 5 (Applied Maths, InclResults and conclusion3en different PFGE pattermgre observed among

the 47 isolates from the outbreak with clustering of the 10 patterns into 6 PFGE groups. No temporal
association was observed for strains falling with the same or different PFGE groups over the course of
the outbreak. When cases weréofted based on PFGE group and GPS coordinates corresponding to the
LI GASYyiQa NBaAaARSYOSsY 3IS23aNILKAO aSLINXYrGA2Y gl & 20
was also observed among the PFGE groups where strains with differing PFGE pattefoanadendthin

the same parish (4 km x 4 km). One of the PFGE patterns associated with the outbreak was observed in a
strain previously isolated from the same region. Our results indicate the outbreak was associated with
several strains, suggesting that miple Y. pestistrains were likely present and circulating in the local
animal and vector populations at the time of the outbreak.

Zoonotic and Animal Diseases
Tuesday, March 13

12:30 PMg 1:30 PM

Grand Hall

Board180. Risk Factors for Cluster OutbreakfAvian Influenza A H5N1 Infection, Indonesia

G. Samaal?, DirectorateGeneral for Disease Control and Environmental Health, Ministry of Health,
Indonesia, P.M. Kefty

!Centers for Disease Control and Prevention, Jakarta, Indoasistralian NationbUniversity,
Canberra, AustralidACT Health, Canberra, Australia.



BackgroundBy July 30, 2009, Indonesia had reported 139 outbreaks of avian influenza (Al) HSN1
infection in humans. Risk factors for case clustering remain largely unknown. This steslyegsrisk

factors for cluster outbreaks and for secondary case infecethods: The 113 sporadic and 26 cluster
outbreaks were compared on household and individual level variables. Variables assessed include those
never reported previously includingbsehold size and genealogical relationships between cases and
their contacts Results:Cluster outbreaks had larger households and more biedated contacts

especially first degree relatives compared to sporadic case outbreaks. Risk factors forotltistesiks

were the number of first degree bloaglatives to the index case [Adjusted Odds Ratio (aOR) 1.50, 95%
Confidence Interval (Cl) 1.2086] and index cases having direct exposure to sources of Al H5N1 virus
(aOR 3.20, 95% CI 1-8®0). Risk facts for secondary case infection were being aged between five
and 17 (aOR 8.32, 95% CI 141225), or 18 and 30 (aOR 6.04, 95% CI3®08), having direct

exposure to sources of Al H5N1 virus (aOR 3.48, 95% €.46)8and being a first degree relaito an
index case (aOR 11.0, 95% CI-B43%6). Siblings to index cases were five times more likely to become
secondary cases (OR 4.72, 95% CF13635).ConclusionsThe type of exposure and the genealogical
relationship between index cases and theantacts impacts the risk of clustering. The study adds
evidence that Al H5N1 infection is influenced by, and may even depend upon, host genetic
susceptibility.

Board181. Exploratory Research on Perceptions of Health Risk at the Hu#aimalEcosystem

Interface

A. Laing C. Prue, C. Rubin;

Centers for Disease Control and Prevention, Atlanta, GA, USA.

BackgroundOver 60% of existing human pathogens are zoonotic and approximately 75% of emerging
pathogens can be traced back to animal origin. In the Uriitiadies the ceexistence of humans and

non-human animals is demonstrated through everyday activities (e.g., prevalence of companion
FYAYFfas LRLzZ I NAGe 2F 2dziR22NJ F OGAGAGASAa0d® ¢ KSNB
perception of health riskeelated to exposure to animals and the environment as well as the actions

people take to protect themselves when conducting activities they may perceive as risky. The Centers

F2N) 5A4SFasS /2yGNRf YR t NEBOSyYy(Az2y resdsindgdiséaseS Yo NI OS &
emergence at the interface of animal, humans, and the environment. This approach looks beyond

humans at this ecologic interface by dramatically expanding the opportunities for disease detection,

control, and prevention. It also leads to matly better human health but also animal health and

environmental stewardship. Because this approach is new, CDC was interested in exploring public
perceptions of these ideadethods:/ 5/ A& | ylfelAy3d AGSYya 6KAOK SELX 2
of disease transmission at the humanimalecosystem interface, perceptions of risk and risk
FOOSLIiFyOSzT YR Y2G0AQFGA2ya T2N HdNEhéndSiveyyS o06SKIF OA
Results:The main objective is to better understand what peoplegaéve as risky and the choices they

make in order to protect themselves when faced with a perceived health risk at this interface. Data for

this research is based on the results of a series of consumer mail panel surveys resulting in a sample of

2375 respadents. Data analysis is currently underw@pnclusionsRecognizing that everyday life
FOGAGAGASAE tAS 2y | O2ydAydzdzy 2F LISNOSADPSR aNR A&
individual, understanding where certain activities fall on thattomrum and what motivates people to

protect themselves can lead to more informed public health messaging and interventions.

Understanding health risk perceptions and protective behavior can improve public health messaging and
interventions addressing inféous diseases that are likely to emerge from interactions between

humans, animals, and the environment.



Board182. Pet Ownership and Animal Interaction in Canadian Households: Zoonotic Disease
Implications for Public Health

J.W. Stull J.S. Weese;

Ontaiio Veterinary College, University of Guelph, Guelph, ON, Canada.

BackgroundMany human infections are transmitted through contact with animals (zoonoses). Data
suggest pet ownership is increasing, with over 50% of homes in most countries having a pigt. thes
AYLRNIFYOS 2F K2dzaSK2fR LXSda a + &a2d2NOS 2F KdzYl y
ownership and contact practices. The objective of this study was to describe household knowledge and
practices of pet ownership and animal contact fiee general public in Ontario, Canadléethods: A 16

minute questionnaire was developed. Individual and houseltmildl data were gathered including
demographics, knowledge of zoonotic diseases, disease information provided by medical staff and other
sources, and pet ownership and animal contact practices. The questionnaire waslisgifistered to

adults in the waiting areas of 2 mufihysician general practice officd®esults:641 adults from

different households completed the survey (75% response)r&dver 60% of participants had one or

more household pets and 37% of rpat owning households had frequent contact with animals. Pet
ownershipw & KAIK onp:r0 F2N) K2dzaSK2fRa ¢gA0GK 2yS 2N Y2N
diagnosed with an immunocompromising condition). High risk behaviours were frequently identified.
Thirty-two percent of dogowning households fed raw meat orgépod items. Most (>60%) dog and
catowning households with children < 5 yrs reported the children never or only sometimes washed

their hands after touching the animal. Approximately 30% of pet andp®irowning respondents were

not comfortable with thei knowledge of diseases transmitted through pet contact or ways to reduce

such diseases. Most respondents were unable to correctly identify zoonotic diseases from a list of
common diseases. Most respondents (64%) had never received zoonotic disease tiofgrmbaen they

had received this information, it was often sakiquired (e.qg., internetConclusionsPet ownership and
animal contact were frequently observed. High risk practices were regularly reported and level of
zoonotic disease knowledge was aftlow, indicating a need for improved education for both pet and
non-owning households. Human and public health personnel should address these areas to ensure pet
and nonpet owning households are targeted.

Board183. Seraprevalence of H5N1 Antibodies amng Poultry Workers in Bangladesh, 2009

S. Nasreeh S.U. KhanE. AzziBaumgartnet, K. Hancock J.M. Katz V. Veguillg D. Wang M.

Rahmar, A. Alamgft E.S. GurléyK. SturrfRamirez? T.M. UyeKi S.P. Lubdy;

International Centre foDiarrhoeal Disease Research, Bangladesh (ICDDR,B), Dhaka, Bangladesh,
“Centers for Disease Control and Prevention, Atlanta, GA,WS#tute of Epidemiology, Disease

Control and Research (IEDCR), Government of Bangladesh, Dhaka, Bangladesh.
BackgroundBangladesh has experienced widespread poultry outbreaks of highly pathogenic avian
influenza A (H5N1) virus since 2007. The risk of @eildruman H5N1 virus transmission among poultry
workers in Bangladesh is unknown. We conducted a esessonal studyo determine the

seroprevalence of H5N1 antibodies and risk factors for HSN1 virus infection among poultry workers
during 200809. Methods: We identified 89 commercial poultry farms with confirmed H5N1 outbreaks
from December 2007 to June 2009 and 3 liird markets in Dhaka with poultry mortality exceeding 5
10% for 2 successive days during 2008. From January to July 2009, we enrolled workers at these sites
and collected sera, demographic information, and history of poultry exposures. Microneutralization
assay was performed to detect H5SN1 neutralizing antibodies in sera using A/Bangladesh/207095/2008
Ol pbmMo® ! aASNRLRAAGAGBS NBadZ G ¢l a RSTFAYSR la |y |
horse red blood cell hemagglutination inhibition assayiéispecific Western bloRResults:Among
participants, 87% of farm workers (n = 212) and all market workers (n = 210) were male, with a median
age of 30 years, range -B®. Farm workers reported poultry exposure through feeding (97%), giving



water (83%)collecting eggs (83%), cleaning water trays (80%), cleaning feeding trays (76%), cleaning
poultry stall/feces (61%), slaughtering (38%), defeathering (22%), evisceration (22%), poultry culling
(48%), handling sick poultry during culling (94%) and contdictpeultry that died from illness (91%).
Market workers reported poultry contact through feeding (53%), cleaning water trays (51%), cleaning
feeding trays (48%), slaughtering (39%), cleaning poultry cages/feces (38%), or evisceration (31%) and
85% reportel contact with poultry that died from disease. No poultry workers were seropositive for
H5N1 antibodiesConclusionsDespite extensive poultry exposures, no serological evidence of H5N1
virus infection was found among farm or market poultry workers du2@@809. However, the recent
cases of human H5N1 infection detected in Bangladesh and the continued circulation of HSN1 among
poultry warrants continued surveillance among a larger cohort of poultry workers to monitor the risk of
avianto-human H5N1 virugansmission.

Board184. Impact of Emergent Spotted Fever Group Rickettsiae in the Gulf CoastAricklyomma
maculatum

F.A. Girad, J. Goddard C. PaddoékA. VarelaStokes;

Mississippi State University, Mississippi State, MS, {C®Aters for Disase Control and Prevention,
Atlanta, GA, USA.

BackgroundAmblyomma maculatumthe Gulf Coast tick, transmits the emerging human pathogen,
Rickettsia parkerigausing a disease similar to, but milder than Rocky Mountain spotted fever. To date,
over 20 cass of human infection have been reported with four of those reported occurring in
arAdaaA3aAaALIIAZT 6KSNBE w201e& a2dzyilCandidaiusizdi it §RST B SNIZI
possible endosymbiont iA. maculatumwas recently reported occurringmspatrically withR. parkeri
Methods: We collected 707 adult Gulf Coast ticks in ten sites in Mississippi during summers of 2008 to
2010. Fragments of the tick mitochondrial 16S rRNA, and rickettsial-mesrbrane protein ArompA

gene, and speciespedfic rompAregions forR. parkerl y Randidatusv® | YRS yI S¢ 6SNB t /
amplified.ResultsWe amplified tick mtDNA in 98.7% of ticks collected. Of these, 128 ticks (18.4%) were
positive for spotted fever group Rickettsiae and 105 ticks (15%) were pdsitiRe parkeri rompA

singly. The endosymbiont was detected in 23 ticks (3.3%) of which 13 (1.9%) viefecoed withR.
parkeri.ConclusionsThis is the first report of cmfection with these two species. We are also

evaluating population heterogengitof A. maculatumandR. parkerusing Single Strand Conformation
Polymorphism (SSCP). Thus far, we have identified 5 unique tick haplotypes, and confirmed by
sequencing. We are currently processing SSCP for rickettsial DNA and anticipate correlatind) tick
rickettsial haplotypes to specific sites in Mississippi. Through our findings, we hope to increase
awarenes®R. parkertisease and better understand the ecology and epidemiolody. afaculatumand

R. parkeras well aCandidatusk. andeanae.

Board185. Detection and Characterization of Potential Zoonotic Pathogens in South African Bat
Species

W. Markotter', M. Geldenhuys M. Tjalé, S. McCullochJ. Weyet, T. Kearney L.H. Nél

'University of Pretoria, Pretoria, South Afri@lational Institie for Communicable Diseases of the
National Health Laboratory Service, Johannesburg, South Aitsong National Museum of Natural
History, Pretoria, South Africa.

Background Over one hundred bat species, representing both the Pteropodiformes and the
Vespertilioniformes orders occur in Southern Africa. In recent years a number of zoonotic emerging
infectious diseases have been linked with bat species and it appears likely that more are to be
discoveredMethods: In 2004 we initiated surveillance intsawith the initial objective to identify
rabiesrelated lyssaviruses but this has since been expanded to include other pathogens. Sampling
included submission of bats from conservation groups, museums or the general public as well as active



collection. Sasitive methods were developed to detect nucleic acids of lyssaviruses, coronaviruses,
Bartonellg andRickettsiaAll positive results were further characterized by DNA sequencing and
phylogenetic analysis. For rabigdated lyssavirus surveillance, sersamples were also collected and
analyzed for the presence of neutralizing antibodResults:A nested RPPCR targeting the coronavirus
RNA dependent RNA polymerase gene indicated a ~4% prevalence (n=76) and phylogenetic analysis
identified both alpha ad beta coronaviruses. Retitne and conventional PCR targeting the gltA and
16SrDNA gene ®ickettsiandicated a ~3 % prevalence (n=322) and a high similarRydcettsia

conorri A conventional PCR targeting the gltA genBartonellaalso indicated-3% prevalence (n=322).
Realtime RTPCR targeting the lyssavirus nucleoprotein gene (n=700) identified Lagos bat virus RNA in
only three bats but no other lyssaviruses. Antibodies that could neutralize Lagos bat virus were detected
in Epomophorus wahlbgi (n=80) and for Duvenhage virusNtiniopterus natalensign=40).

ConclusionsThis is the first report of nucleic acid detection of coronaviruBastonella andRickettsia

in South African bats. SinEgomophorus wahlbergg a known host for Lagostbarus, corresponding
neutralizing antibodies were expected. However the specific species involved in Duvenhage virus
transmission is unknown and this was the first detection of corresponding neutralizing antibodies in
Miniopterus natalensisGlobally, tle detection, surveillance and epidemiological study of pathogens and
potential pathogens remain paramount in progressive and responsible application of One Health
principles.

Board186. Household Characteristics Associated with Rodent Presencelaamdospra Carriage in

Three Community Settings in the Los Rios Region of Chile

M.R. Masori, M. Gonzal€z G. Acosta C. EncirfaC. MunoZanz?;

'University of Minnesota, Minneapolis, MN, U8Astitute of Preventive Veterinary Medicine, Austral
Universityof Chile, Valdivia, Chile.

Backgroundieptospirosis is a bacterial zoonotic disease of worldwide distribution caused by
pathogenid_eptospira Most mammalian species are natural carriers. Humans become infected through
direct contact with fluids from irfcted animals or, more commonly, indirectly through contact with a
Leptospiracontaminated environment. Global disease burden due to leptospirosis is unknown, but
considered to be substantial. As major players in the transmissibepibspirastudies hag shown risk

of human infection increases with proximity to rodents. Consequently, the purpose of this study was to
examine household and communikgvel factors that may be associated with rodent presence, as well

as withLeptospirecarriage in rodentsMethods: A survey of 212 households in 6 communities was
conducted in Southern Chile representing 3 types of communities: urban slums, rural villages, and farm
areas. Traps were placed in the home and+dernestic area and a questionnaire was administexed

the household level. Rodents were assessed.éptospirecarriage using PCR. Mixed modeling, with
random effects at household and community levels, determined factors associated with number of
rodents trapped and theiteptospirecarriage Results:Households in slums were significantly younger

and poorer than in rural villages and farm areas (p<.01). A greater proportion of households in rural
villages (95%) and slums (99%) had potable tap water and solid waste removal (89% and 96%,
respectively) thariarm areas (32% potable water, 66% solid waste removal). Rodents were trapped in
106 households. More rodents were trapped per household (P<.01) in farm areas (3.4) than in rural
villages (2.3) and slums (1.Rattus rattuswvas the dominant species in farareas and rural villages

while Mus musculusodents were more frequently trapped in slums. Rural villages had the highest
LINPLR2 NI AZ2Y 2F K2dz2SK2fR&A 6AGK xm t/ wb NRBRRSYyld oOonood
rodents from farm areaswere R YR 2yt & wmTtom: 2F K2dzaSK2f Ra KIR
slums were negativeConclusionsldentifying household and communitgvel factors associated with
rodent presence and roderiteptospirecarriage allows for targeted interventions that inbept

transmission and reduce human infection.



Board187. Prevalence of Brucellosis in Different Animal Species and Man in Sennar State

A.A. TahaE.O. Mansour;

Veterinary Research Institute, Khartoum, Sudan.

BackgroundThe problem of brucellosis in Semr&tate was considered recently, although its history

was a long one. The objective of this work was to study prevalence of brucellosis in different animals
species and man in Sennar Stdtkethods: Sample size of animal species was estimated presampling.
total of 2428 blood for serum samples was collected; 1547 from cattle, 585 from sheep, 169 from goats,
100 from equines and 28 from man; and a total of 24 vaginal swabs and 3 hygroma aspirates were
collected from cattle sheep and goats. Serological aartdriological examinations were carried out for
examination of the samples collected. The tests used were Rose Bengal Plate test, modified Rose Bengal
Plate test and Competitive ELISA were used for the examinations. Serum Agglutination test was used to
measure antibody levels in serum samples of the positive animals. Suspected materials for Brucella
infection used for culture, were hygroma aspirates and vaginal swabs. They were cultured on serum
dextrose agar medium and incubated at 37°C under 10% caribaidd and examined daily for 10 days.
Colonies resembling those Bfucellawere used to prepare slide smears which were stained with
modified ZiehiNeelsen stain, and positives were further identified to genus, species and biovar levels
using the standat methods. Serological testes showed the prevalence of brucellosis to be 23.7% in
cattle, 4.10% in sheep, 4.73% in goats and 3.57% in man. The differences between the results of the
tests used were marginal because the disease is endemic in the areaghhbstiprevalence of the

disease was found in dairy cattle. Two strain8oébortushiovar 6 and one strain @&. abortusbiovar 1

were isolated from cattle. Different animal species in the state share the same pasture lands, and water
resources and thasof households share the same premises at night. Thus spread of brucellosis is most
likely to occur among different animals, and from them to man, through direct and indirect contact with
infected animals and animal productonclusionsThe study recommends continuous surveys of
brucellosis in the state to determine the magnitude of the problem and spread of the disease in cattle,
sheep, goats, equines, camles and people in contact with infected animals and animal products.
Immediate control measures tie disease through extension, to raise awareness of animal owners
about its consequences and public health and economic impacts and to encourage them to participate
in its control ,through vaccination to bring down the prevalence of the disease thewéallby an
eradication programme of the disease through test and slaughter.

VaccinePreventable Diseases
Tuesday, March 13
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Grand Hall

Board188. Evaluation of SchoeRelated Exposures as Potential Risk Factors for Pertussis Infection i
Children Aged 7 to 12 Years in Minnesota, 2010

S.K. Kembl¥?, C. Kenyoh K. Whité, C. Millet, E. Zefl T. Skoft K. EhresmarinR. Lynfiely

'Minnesota Department of Health, St. Paul, MN, USA&nters for Disease ControldRrevention,
Atlanta,GA, USA

BackgroundDuring 20052010, pertussis incidence rose 30% among Minnesota preadolescents and
reported outbreaks in elementary schools increased. Although studies are under way to evaluate the
role of waning vaccine immunity, other risk factoos pertussis among this group have not been
examined Methods: We conducted a caseontrol study among children agedl1?2 years in Minnesota.

By using statewide surveillance data, we recruited case patients meeting the Council of State and



Territorial Epi@miologists definition for probable or confirmed pertussis, with exposure periods during
the 2010 school terms. Control subjects were identified through birth records autopopulated in the
Minnesota immunization information system. We enrolled 3 controljsctis/case patient with

frequency matched according to age. Parents were interviewed regarding setaigd and

extracurricular activities and immunizations. Exposure odds ratios and 95% confidence intervals for case
patients and control subjects weret@mated using unconditional logistic regressiGtesults:We

enrolled 214 case patients and 828 control subjects. iyt (32%) case patients and 207 (25%)

control subjects (odds ratio [OR], 1.40; 95% confidence interval [Cl}119@) participatedri choir.

When asked about vaccination practices, parents of 46 (21%) case patients and 125 (15%) control
subjects (OR, 1.54; Cl, 1-P24) reported declining or postponing a vaccination for a child under their
care; parents of 39 (18%) case patients aBd30) control subjects (OR, 2.24; Cl,-B4) reported

having children under their care insufficiently vaccinated according to routine schedules. No significant
differences were found in classroom dynamics, school size, and total number of extrdaurricu
activities.ConclusionsThis investigation suggests choir participation is associated with contracting
pertussis. When pertussis is diagnosed in children who participate in choir, targeted prophylaxis of
contacts in this setting should be consider@uir results also highlight the continued need to counsel
parents on the importance of vaccinations.

Board189. Influence of Economic Development and Accessibility to Immunization Services on

Varicella Vaccine Uptake in Shandong Province, China

C. Wang

Centers for Disease Control and Prevention, Atlanta, GA, USA.

Background¥Varicella vaccine has been available in the private sector in China for a decade, with one
dose recommended for children. Varicella vaccination coverage has not been assessed Igrevious
Methods: A crosssectional study was conducted in Shandong province in May 2011 to examine varicella
vaccination coverage in children aged4®months. One county was randomly selected in each

prefecture from the counties with above average 2IBL0measles incidence. Five cities and three
villages/communities per city were randomly selected in each county. A total of 10 children (half born in
2008 and half in 2009) were randomly enrolled from each village/community. Data on vaccination status
came fom immunization cards or records of the designated immunization clinics; prior varicella disease
history was collected from parental recall. Each county was categorized as economically developed, sub
developed, or developing according to the gross domgsticluct per capita of the prefecture. The
RA&AGFYOS G2 GKS RSaA3aAYyFGSR AYYdzyAl A2y t@dlAYyAO oF
residency were used as measures of access to immunization seRa&xsgts:The overall onalose
varicellavaccination coverage was 62% (1571/2532) with substantial variation by county (range-16.7%
94.7%). Children from more developed regions were more likely to be vaccinated (vaccination coverage=
77.8%, 61.0%, and 47.1% in developed;deNeloped, and destoping regions, respectively,

P<0.001).Rural residents were less likely to have received varicella vaccine (59.6% vs. 72.1%, P<0.001).
Children living within five kilometers of an immunization clinic were more likely to have received

varicella vaccine (68% vs. 59.3%, P=0.02). Children born in 2008 had higher varicella vaccination
coverage than those born in 2009 (64.7% vs. 59.4%, P=0@@%lusionsOnedose varicella

vaccination coverage is relatively high in China considering that it is currehtlp\ailable in the

private sector. Coverage levels will need to be increased further in order to ensure the elimination of
severe varicella and varicella deaths. Further work is needed to understand the extent to which
additional increases in coverage lwéquire removal of financial barriers to varicella vaccination.



Board190. Assess the Effect of PMTCT HBV in Chaoyang District, Beijing; 2009

J-X. Ma, SF, Q. Li, Jt, W. Zhang, St.M. Liu, J¥, L. Pang, Jt.X:-H. Pang, J.

'Chaoyang éhter for Disease Control and Prevention, Beijing, CABwijing Center for Disease Control
and Prevention, Beijing, Chireijing Ditan Hospital, Beijing, China.

BackgroundMost perinatal HBV transmission from mother to child can be prevented byrésinaition

of HB vaccine and hepatitis B immunglobulin to the infant shortly after birth, although breakthrough
infections occur. Assess the effect of the intervention on Prevention of Mdthéhild Transmission

would may lead to development of strategiéo minimize transmissioMlethods: All infants born to
mothers identified by screening to be HBsAg+ in Chaoyang District, Beijing, China are referred to ditan
hospital for their birth. Specimens from the mother and infant are obtained at the time df airtl

frozen, and the children are administered HB vac€iiig Dalian Hansenula hepatitis B vaccine) and
HBIG(200IU) during the first 6 h of life. The children are enrolled into a perinatal HBV prevention
program and administered subsequent vaccine da@gels months and 6 months of age and tested for
infection to HBV and development of seroprotection et months of ag€using Abbott reagents). All
data are entered into a databasResultsWe aim to analyze these data and conduct additional testing
for HBeAg and HBV DNA to compare children who developed breakthrough infection to those who did
not. Final 1014 infants born between January 2009 to December 2010 are followed, the carrier rate of
these children are 2.56% atIb months of age, positive rate$ anti HBs are 96.4% and GMT are
400.401U, respectively. Among 151 infants who received three dose vacines only, the carrier rate was
0.67%; compared with 2.89% among 889 infants who received HB vaccine and HBIG at birth. Further
reduce of carrier rate fochildren are not observed among children who are administered HB vaccine in

O2yedzyOliA2y GAGK | .LDX AYRSLISYRSyl LanclidngKSNRa 106
Further reduction of carrier rate of children is not observed among children whadimgnistered HB
@ OOAYS Ay O2yedzyOtuAzy AGK | .LDX AYRSLISYyRSyd 27

Board191. Varicella Vaccine Effectiveness under Conditions of Intense Exposure in China

C. Wang

Centers for Disease Control and Preventiomadd, GA, USA.

Background¥Varicella vaccine has been available in China for purchase on a private basis since 1998,

GAGK | aAy3aftS R2&S NBO2YYSYRSR FT2NJ OKAf RNBY XMH Y
varicella vaccine effectiveness (VE) in Chethods: A matched case control study was conducted in
1AYRSNEBINISYya FYyR StSYSyiUulI NE aoOKz22fa 2F ¢l AQlFyYy LIN
2011. A varicella case was defined as an acute generalized maculopapulovesicular rash without other
apparent cause in a student. Breakthrough varicella was defined as varicella > 42 days after vaccination.

Two matched controls were randomly selected from among the classmates of the case. Vaccination

status was collected from immunization records or paeémécall if immunization records were not

available. Information on prior disease history and clinical presentations came from a survey of
A0dzRSy(aQ LINBydGaod xFNAOStEfIl @FOOAYyliA2y O2@SNI 3S
collected durimg the investigationResults:There were no differences in sex, age, and chronic disease

between the 182 cases and the 360 matched controls with two cases were 1:1 matched due to

insufficient controls in the classroom. Cases were much less likely to bieatac (10.4% vs. 36.7%,

P<0.001). The singtibse varicella VE was 86.4% (95% confidence interval: 8 %%, P<0.001), and

the VE for prevention moderatda S@SNBE RA &SI &S oxpn fSAA2YAEA0 613 GHOD
to 97.6%, P<0.001). The@Baccine recipients (19 cases and 131 controls) received vaccines from five
manufacturers. There was no difference in vaccine effectiveness by manufacturer for the two vaccine

types for which there were an adequate number of recipients (Changsheng dae B&6 vs. 89%,

P=0.13). Average vaccination coverage in the 44 schools was 38.8%, with substantial variation (0 to 94%)

by school. Coverage was lower in elementary schools than in kindergartens (29.9% vs. 48.4%, P=0.03)



ConclusionsSingle dose variceliaaccine is highly effective in preventing varicella, particularly
moderatesevere disease, even under high intensity of exposure. Further study of the factors associated
with vaccine uptake in China is needed in order to increase coverage and maxinmizetdwtive effect

of varicella vaccination.

Outbreak Investigation: Lab and Epi Response
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Board192. Diagnostic Misstep Using a Biological Analyzer for Detection of Staphylococcal Enterotoxin
B

S.M. Tallen, J.M. Hait, R.W. Bennett;

US FDA/CFSAN/ORS, College Park, MD, USA.

Background:School children and faculty members experienced symptoms of vomiting, nausea,
FOR2YAYLFf ONJYLBAZI YR RAFNNKSEF FFAIGSNI SIFHiAy3a F22R
Department of Education to service five public schools. The first illness was reported within an hour
after serving breakfast affecting a total a 295 students and two faculty members. The illnesses were
consistent with staphylococcal food poisoning (SFRnafnplicated following ingestion of food that has
been contaminated with Staphylococcus aureus capable of producing enterotbietisods: The items
offered for breakfast included egg salad sandwiches, milk, cantaloupe, and peaches. Samples of milk,
cantdoupe and egg salad sandwiches were tested using an electrochemiluminescence (ECL) analyzer
approved for use in environmental and food testing. Samples were also submitted to the state health
department for standard microbiological and immunological analysll food samples were analyzed

for pre-formed enterotoxins and bacterial growth using approved standard methods. Additionally,
outbreak samples and isolates were tested with a lateral flow device (LFD) often used by support teams
to test for SEBResuts: The ECL detected pfermed Staphylococcal enterotoxin B (SEB) from the egg
salad sandwiches; however, Staphylococcal enterotoxin D (SED) was detected by ELISA testing.
Additionally, Staphylococcus aureus was isolated from the egg salad sandwiclmeshralivisolates

tested positive for SED production. The LFD also gave false positive reactions using purified SED
>10ug/mL, food samples and célke culture supernatantgConclusionsWhile researchers have
demonstrated that the ECL and LFD can ddteetlevels of SEB, no evidence was found that excluded
crossreactivity with other staphylococcal enterotoxins. The ECL and LFD are valuable tools used by
public health officials, but caution must be exercised when reporting results on samples that are of
public health concern. More studies are required with various food matrices and enterotoxins before
such methods can be recommended for general use.

Board193. Optimal Number of Specimens to Test during Institutional Respiratory Infection Outbreaks,
Ontario

A. MarchandAustin', A. Peé A-L. Winte?, J. GheewafaN. Lombardj J. Gubbdy

'Public Health Agency of Canada, Toronto, ON, Caffadblic Health Ontario Laboratories, Toronto,

ON, CanaddPublic Health Ontario, Toronto, ON, Canada.

Backgrouml: Laboratory testing is crucial in the identification of institutional respiratory infection
outbreaks. Determining the number of specimens to be tested during a suspected outbreak is
challenging as outbreak management needs and testing costs must beedlal he objective of this
study was to determine the optimal number of respiratory specimens to be tested by multiplex



respiratory viral PCR (MRVP) during an outbridhods: We reviewed respiratory specimens from
outbreak investigations submitted tauBlic Health Ontario Laboratories (PHOLSs) from Septeniher 1
2009 to August 31, 2011. MRVP was used to test for respiratory viruses. Outbreaks were compared
based on the chronological specimen that yielded the first detected orgaissults A total d 5,760
specimens from 1,707 respiratory outbreaks were tested for viruses (average 3.38, range 1to12
specimens per outbreak). Of all outbreaks, 1,454 (85.2%) had at least one virus detected. Of those,
1,142 (78.6 %) had a virus detected on the 1st spetjra29 (15.7 %) on the 2nd specimen, 48 (3.3 %)
on the 3rd specimen, and 23 (1.6 %) on the 4th specimen. Only 12 (0.8%) of the remaining outbreaks
had the f'virus detected on the Bor subsequent specimen. Eighty (5.5%) of positive outbreaks had a
new 2nd, 3rd or 4th virus identified on thé"Sr subsequent specimen and in 8 (10%) of these the new
virus was influenzaConclusionsin 1,442 (99%) of MR\Y#®sitive respiratory outbreaks a virus was
identified by testing 4 or less specimens, and in onl¢d outbreaks was the first positive specimen
obtained by testing more specimens. A 2nd, 3rd or 4th respiratory virus was detected after the 4th
chronological specimen in 5.5% of positive outbreaks. This study suggests that initial testing of 4
specimensgs sufficient to detect viral causes of respiratory outbreaks. Further viral testing should be
reserved for a small minority of outbreaks where a pathogen is not found and the outbreak continues to
evolve.

Board1.L Yy ¥t dzSy 1 I . + A NdResidendi Schubl in Northeiin Bangladgésh, 2021

F. Haqué? M.J. HossaimA.D. Khah R. RahinfaS.M. HasdnE.S. GurléyK. SturmRamireZ®, A.

Mikolon*?, M. Rahmah M. Rahmaf S.P. Luby:

!International Centre for Diarrhoeal Diseases Resed@ehgladesh (ICDDR,B), Dhaka, Bangladesh,
“Institute of Epidemiology, Disease Control and Research (IEDCR), Dhaka, Bariladeesis, for

Disease Control and Prevention, Atlanta, GA, USA.

Backgroundin August 2011, national newspapers and TV chaneplsrted an outbreak of an

dzy 1y26y FSONARES AffySaa Ay y2NIKSNYy .IFy3flRSakKs:
school. A multidisciplinary team investigated this outbreak to determine the etiology of iliness and
possible exposureddethods: We defined a case of influendifie-iliness (ILI) as any person from the

school with documented fever (>10B) and cough or sore throat. We visited the hospital to identify
admitted ILI cases and also visited the school to identify additional ILI cadeslore the

environmental context. We listed the ILI cases between 1 and 13 August. Using a structured
guestionnaire, we noted their clinical profiles and exposure histories. We collected nasal and throat
swabs from 22 hospitalized cases. Using real RRECR, we tested the specimens for influenza A and B
viruses, respiratory syncytial virus, human metapneumovirus, human parainfluenza virus and
adenovirusResults:The index case was a 16 year old residential student who developed mild ILI on 4
August.We found a total of 28 ILI cases including the index case from the dormitory; 27 of these were
hospitalized (including 26 students and 1 teacher). The dormitory, a two room structure of only 44
square meters, housed 55 students and 4 teachers; the attack§ A G KAYy (KS aOK22f Q&
47% (28/59). Among the hospitalized cases, 2 developed illness on 7 August and 25 on 9 August and

their average age was 10 years (rang@16years). In addition to fever, symptoms among hospitalized

cases included calh (82%), headache (63%), runny nose (52%), sore throat (33%) and respiratory

distress (11%). All 22 swab specimens tested for various pathogens were positive for influenza B virus

only. Hospitalized cases received supportive care and 23 out of 27 paterised antibiotics. All

patients were discharged after 5 dag@onclusionsh 3SNONB g RSR t A@Ay3a O2yRAGAZY
dormitory could have facilitated the persdn-person transmission of influenza B, leading to this

explosive outbreak. Crowded sabls represent an important site for rapid transmission of respiratory
pathogens. Research on strategies to identify such-higksettings and to reduce transmission within

them could slow the transmission of a high mortality new pandemic virus.

™



Board195. Large Norovirus Outbreak Associated with PerstmaPerson Transmission, U.S. Air Force
Academy, July 2011

A.S. Chapmah C.T. Witkofy J.D. EscobgrC.A. SchlormanL.S. DeMarctsL.M. Marmet, M.E. Crurh

! United States Air Force School of Aerosphiedicine, WrighPatterson AFB, OH, USAQth Medical
Group, United States Air Force Academy, Colorado Springs, CO, USA.

BackgroundAcute gastrointestinal illnesses are a major burden on the U.S. population, causing
approximately 179 million episode$ symptomatic infection, 473,000 hospitalizations, and 5,000
deaths per year. At least 50% of gastrointestinal outbreaks are associated with theNgnowsrus of

the familyCaliciviridae The U.S. Air Force Academy previously experienced a large paiogé s
Norovirusoutbreak in July 1988 that was linked to a contaminated food ingredient used to prepare a
specific meal in the dining facilitjlethods: In July 2011, an outbreak bforovirusoccurred among first
year cadets engaged in an annual@ek fidd training exercise. A case control study was conducted to
assess potential exposures resulting in illn&esults:The outbreak resulted in 290 confirmed and
suspected cases among cadets, medical staff, and food service personnel working at thaeifield tr
site. The investigation suggested the virus was likely introduced to the relatively confined cadet
population by one or more food service workers, although an asymptomatic cadet could not be ruled
out. An initial spike in vomiting and diarrhea cases epidemiologically linked to contact with
contaminated common use utensils in the dining facility rather than a foodborne vehicle. Close
proximity to someone vomiting inside the sleeping tent (odds ratio (OR) 1.7; p=0.03) and cleaning a
bathroom at thetraining site (OR 1.7; p=0.04) were reported more commonly among cases compared to
controls. Additionally, consuming or drinking water from bathroom sinks against medical
recommendation was much more frequently reported among cases (OR 2.7; p=006@ijsions:

The majority of reported cases (70%) during this outbreak resulted from péosperson transmission
that was facilitated by episodes of public vomiting, excessive soiling of bathrooms which tyedirst
cadets were required to clean, and pgmersonal hygiene practices in the field environment.

Board196. Decline in Foodborne Disease Outbreaks Associated with Pork, United States¢2008

A. Fothergilt, L.H. Goufd

'Rollins School of Public Health, Emory University, Atlanta, GA’CtStrs for Disease Control and
Prevention, Atlanta, GA, USA.

BackgroundThe average American eats nearly 49 pounds of pork in a year. We reviewed foodborne
disease outbreaks associated with this commoditgthods:2 S 26 Gl Ay SR RIF Gl FTNRY
FoodborneDisease Outbreak Surveillance System for outbreaks during2@®Bin which pork was
implicated as the single food commodity. We analyzed outbreak frequency and size, number of
hospitalizations and deaths, etiologies, and settings of food preparatiomgékan reporting trends

over time were evaluated by linear regressi®esults:Pork was reported as the implicated food
commodity in 259 outbreaks, resulting in 5,113 illnesses, 294 hospitalizations, and 2 deaths. There was
an average of 24 outbreaks aar (range, 180) and an average of 20 ill persons per outbreak (range, 2
198). A single pathogen was identified for 180 (69%) outbreaks. Among these, the most common
pathogens werestaphylococcuenterotoxin (56 outbreaksBalmonellg43),Clostridium(38) and

norovirus (26). Outbreaks were reported from 37 states and Puerto Rico; more than half (61%) were
reported from only 9 states. The most commonly reported locations where food was prepared were in a
restaurant or deli (46%) and private home (19%Jjth@eaks were distributed fairly evenly across

seasons: fall (29%), spring (25%), summer (24%), and winter (22%). The number of outbreaks declined
significantly from 27 in 1998 to 19 in 2008 (p=0.004), which was largely driven by a 40% decrease in
Staphyl@occusnterotoxin outbreaks. . The percentage of outbreaks where food was prepared in a
restaurant or deli decreased from 55% in 1998 to 42% in 2008clusionsDuring these 11 years, the
number of outbreaks due to pork decreased significantly and wiasmby a decline in the number of

i K



Staphylococcusutbreaks. Further understanding factors that might have influenced this decline,
including contamination of pork products, changes in laboratory capacity, and changes in food handling
practices will helggo improve the safety of pork products and identify control measures.

Board197. Bordetella holmesiEpidemiology During a Large Outbreak of Pertudsiee Iliness in Ohio;
2010 through 2011

L. Rodgers?, A. Cohh S. Martir, J. Budd A. Terranelly S Mandat, L. McGlonk A. Emanué] L.
Tondelld, L. Pawloskj K. Tatti, M. Marcoti, K. Spicér A. Lebet, D. Salamoh R. lyet, N. Tucket, C.
Hicks, M. DiOrig, E. Koch M. LeMaileWilliams, T. Clark

ICenters for Disease Control and Preventiadtianta, GA, USAQhio Department of Health, Columbus,
OH, USAColumbus Public Health, Columbus, OH, Us#tjionwide Childrens Hospital, Columbus, OH,
USAFranklin County Board of Health, Columbus, OH, USA.

BackgroundDuring 2010, reported pertussincidence in the United States was 8.9 cases/100,000
persons, a rate equal to the 2004 resurgence. During May-B0y02011, a suspected pertussis
outbreak was reported in Ohio; a majority of cases were classified on the basis of a highly sensitive
sinde target polymerase chain reaction (PCR)§1Lpsusceptible to falspositivity. Difficulties with
pertussis diagnosis and uncharacteristic age distribution prompted an investigsiigthods: We
evaluated demographics, clinical signs and symptoms, netamn status, and laboratory diagnostic
methods. We conducted serologic testing of suspect cases and retrospective analygdé&d-pbkitive
specimens by using a multitarget PCR that differentiates betviBagdetella pertussis, Bordetella
parapertussisand Bordetella holmesiResults A total of 843 suspected, probable, and confirmed cases
were reported (incidence 73/100,000). Discordance between strongly positive PCR results and negative
serologic findings highlighted a possibility of otBardetellaspecies. Of 276 specimens tested for
Bordetellasp. by PCHB. pertussisind B. holmesiwere confirmed in 128 (46%) and 51 (18%),
respectively and 5 (2%) had both. Among B2®ertussipatients 85% had paroxysmal coughing; 37%
had posttussis emesis; dri9% had whoop; median cough duration was 22 (rang2)2lays.
Presentation was similar f@. holmesipatients (paroxysms 89%, emesis 43%, and whoop 24%); median
cough duration was 18 (range:14.9) days. Among 51 patients with holmesi61% were agd 1118
years, compared with 35%/128 patients wBh pertussi¢P = .002) Among 31 adolescents aged-1&
years withB. holmesjil8 (58%) had received a tetardiphtheria-acellular pertussis vaccine before
illness onset, compared with 20/45 (44%) patis withB. pertussi$P = .24).ConclusionsThis is the

first documented mixed outbreak &. pertussisandB. holmesiiAlthoughB. pertussisvas confirmed as
primary etiologic agen®B. holmesicontributed substantially, particularly among adolescerfthese

data highlight importance of multitarget PCR testing to differentBa¢edetellaspecies. Further study of
B. holmesiand pertussidike illness is needed.

HIN1 Influenza
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Board198.Useof TwoR-SEA &AGAY 3 LYy Ft dzSyT+ {dzNBSAtflIyOS {&&aidSy
Influenza A/H1N1/2009, May 2009 to July 2010

B.K. Kapellg N.V. Binfy T.T. Duorfg P.T. Laf N.T. Hief) T.N. Duonfy P. Hung P.V. Kieh T.X. Turly

J.C. Kife V.N. Long

'U.S Centers for Disease Control and Preventidanoi, Viet NanfDepartment of Preventive Medicine,



Ministry of Health, Hanoi, Viet Nart\ational Institute of Hygiene and Epidemiology, Hanoi, Viet Nam,
*Pasteur Institute, HCMC, Viet Nam.

Backgroundin April 2009, a new influenza virus was reported in North America. Within weeks,

influenza A/H1IN1 2009 was being detected around the world. Vietham quickly gained the capacity to
G6Sad T2N) GKS @ANHzZAZI | yR LINBE LI NB R systen@2d¢sigheditg YSy i & i
track seasonal influenza, were poised to provide data to the Ministry of Health (M@ithHods: Since

1998, influenzdike illness (ILI) has been a reportable clinical syndrome in Vietham. Since 2006, Vietnam
has also had active lakatory enhanced sentinel surveillance for influenza. Data were analyzed from

both systems to assist the MOH in pandemic policy determinaRasults:The clinical surveillance

system identified the first case of influenza A/HLN1 2009 in Vietham on 32008/ From 31 May to

15 July 2009, 300 of the 337 (89%) laboratoonfirmed cases had a history of travel from countries

with known H1N1 2009 within the previous 14 days. On 16 July 2009, the clinical surveillance system
identified the first community odireak of HLN1 2009 in Vietnam in a secondary school in Ho Chi Minh
City. Results of the sentinel surveillance system showed that HIN1 2009 activity peaked cilitng 10
September 2009, with 99% of positive specimens confirmed in the influenza sentindllancecas

H1N1 2009. By mi@ctober, the case count for laboratecpnfirmed cases in Vietnam surpassed

10,000, and the MOH stopped reporting individual cases and switched from a strategy of containment
to mitigation. Consistent data from the sentinel geillance showed a decline in cases from September
2009 until none were reported in May 2010, and only one in June 2010. Based on this data, the MOH
reported the pandemic nationally controlled on 14 July 2010. Conclusions: The clinical and sentinel
influenza surveillance systems in Vietnam allowed health authorities to detect and track HIN1 2009, and
to issue informed datariven policies in an effort to reduce the spread of HIN1 2009 influenza into and
within the country during the critical first months tife pandemic. It also allowed the MOH to

determine the peak of activity and to direct resources appropriately after the first wave was over. Such
evidencebased decision making during the pandemic would not have been possible without these pre
existing swveillance systems for seasonal influenza.

Board199.The 2009 Influenza Pandemic: A Brief Review of the Strengths and Weaknesses of the New
Zealand Response

N. Wilson J.A. Summers, M.G. Baker;

University of Otago, Wellington, New Zealand.

BackgroundWe aimed to review the health sector response to the 2009 influenza pandemic in New
Zealand (one of the first countries to report cas@dgthods: The journal literature was found to

contain over 40 Medlinéndexed publications relating to this country awe also identified online

reports from government agencieResults:From this literature it appears that in 2009, 27% of the
population had evidence of infection from the pandemic strain, 1122 people were hospitalized (with
pandemic influenza as the primadiagnosis), 119 of those hospitalized were treated in intensive care
units, and there were 49 pandemattributed deaths. The health burden was relatively worse for Maori
(indigenous New Zealanders) and Pacific peo@esclusionsThe available evider® suggests that the
overall response in the public health, primary care and hospital sectors was appropriate and well
organized. Nevertheless, a number of opportunities seem to have been missed, including a lack of the
following: (i) a detailed review dhe epidemiology and health sector response; (ii) sophisticated analytic
studies to identify risk factors (e.g., using casatrol studies); (iii) studies on pandemic vaccine uptake
and public acceptability; and (iv) evaluation of the health protectiorssages that were used in
campaigns and in media releases from health authorities. There is still time to rectify some of these
deficits in the New Zealand context. Similarly, it could be useful if all countries completed reviews of the
response to this pasemic so as to inform future pandemic planning and disaster management at both
the national and international levels.



Board200. Dynamic Trends of Circulating Influenza Viruses in a Rural Indian Community under Active
Surveillance during Pandemic and Pd3andemic Periods

S. Broot, K. FowleT, V. Guptd, B.B. SinghR. Kumadry A. Krishnah D.R. PurakayasthsS. Dala) M -A.
Widdowsori, R.B. L4] W.M. Sullendéet

'All India Institute of Medical Sciences, New Delhi, Irftllajversity of Alabama at Biingham,

Birmingham, AL, US#Centres for Disease Control and Prevention, Atlanta, GA, USA.
BackgroundThree villages in Ballabgarh located in Haryana state of north India are under prospective
weekly active surveillance for febrile acute respiratoneils (FARI) under the Comprehensive Rural
Health Services Project (CRHSP), of All India Institute of Medical Sciences (AIIMS) as part of trial of
seasonal inactivated trivalent influenza vaccine (TIV) in children. This provided a unique opportunity to
study the prevalence of influenza viruses in this community during the pandemic and post pandemic
periods.Methods: Weekly housdo-house surveillance for FARI by trained field workers is being carried
out in this dynamic cohort of >18000 individuals. Nasdl ampharangeal swabs are collected from
reported FARI cases and transported to the virology laboratory at AlIIMS within 24 h. Influenza viruses
are detected by real time RACR and influenza A positive samples are subtyped using primers and
probes for theHA genes of 2009A/H1N1, seasonal H1 andRé8ults:From November 2009 to July

2011, 1729 (12%) of 13,960 samples from FARI cases were infesitige. Among these, 768 (44%)
were identified as 2009A/H1N1, 282 (16%) as seasonal influenza A/H3, a(8D6@)%as influenza B
viruses. The prevalence of influenza types and subtypes varied significantly over the study period. First,
a distinct peak of 2009A/H1N1 was observed in November (15% of all FARI samples tested for the
month) and December 2009 (33%}lwa second wave during the pegandemic phase in August (15%)

to September 2010 (19%). Influenza B virusesicmulated at almost similar levels (rangd@%) during

the same period. Low levels (<1% of FARI samples positive) of influenza activityoseme=d during
October 2018June 2011, followed by the distinct appearance of seasonal influenza A/H3 viruses in July
2011 (18% positivity}oonclusionsThese data show a complex pattern of circulating influenza viruses in
a large surveillance setting this rural Indian community during pandemic and post pandemic phases.
The circulating viral strains are comparable to what is being observed in other parts of India, as well as
globally.These studies were supported in part by cooperative agreements Q@I1IP from the

Centers for Disease Control and Prevention, Atlanta, USA

Board201. Study of Influenza A Virus Nucleoprotein Interaction with Cellular Heat Shock Protein 40
And its Role in Nuclear Import of Infenza Ribonucleoprotein Complex

S. Tripathj K. Shukla, H. Nailwal, S.K. Lal;

International Center for Genetic Engineering And Biotechnology, New Delhi, India.
Backgroundinfluenza A viruses (IAVs) are major cause of worldwide human morbidity, and cause
recurrent pandemics. They quickly acquiratations and become resistant to the drugs targeting viral
proteins. To circumvent this problem, viriest protein interactions, which help in virus replication, can
be targeted. Thus, it becomes imperative to identify novel virast interactions and téir role in viral

life cycle. Earlier we reported that IAV nucleoprotein interacts with host chaperone heat shock protein
(Hsp40) (Sharma Kt al,2011). It is known that Hsp40 is upregulated under stress conditions and
localizes to nucleus. In currenusly we investigated whether the IAV NP exploits this attribute of Hsp40
to promote nuclear import of IAV ribonucleoprotein compl&iethods and Result$nteraction

between IAV NP and Hsp40 was characterized bynowunoprecipitation studies using purified

proteins. Domain mapping studies indicated that Hsp40 binds to IAV NP througteitaiGal peptide
binding domain and its N terminal J domain is dispensable for the interaction. A time course study of
cellular localization showed that Hsp40 and IAV NBcatize in nucleus during early stages of virus
replication, indicating role of Hsp40 in nuclear import of IAV NP. To check this we studied the effect of
Hsp40 overexpression on nuclear localization of ectopically expressed IAV NP. It was observed that



increased Hsp40 expression enhanced the amount of IAV NP present in nuclear fraction. Further, it was
observed in 1AV infected cells, Hsp40 overexpression enhanced virus replication and siRNA mediated
inhibition of Hsp40 expression reduced IAV replicatiseaiment of IAV infected cells with Hsp40

inhibitor drug KNK437 led to reduction in the virus titers significantly. Further characterization of IAV
NP-Hsp40 interaction and its role in nuclear import of IAV RNP complex is being studied currently.
Conclusims: Our study shows that IAV NP can subvert Hsp40 function in multiple ways, and exploit this
interaction to promote virus replication as well as inhibit arital host response. Availability of

interaction domain and structural information of both NP atsh40, makes this interaction an ideal

target to develop novel aninfluenza drug candidates.

Board202. Influenza Virus Seroprevalence among Pregnant Women in Kerala State, India

G. AshokC. UMA, S. SREERAJ, S. SAMPADA, S. ANIRBAN, G. JIJI,MMARRUNKU

Manipal Centre for Virus Research (ICMR VirologyAradel & Regional Reference Lab for Influenza

virus), Manipal University, Manipal, India.

Background During the 2010 peak of the pandemic Influenza A/H1N1/2009 virus activity, the South
Indian Sate, Kerala reported a steep rise in maternal mortality associated with Influenza. Hence to
estimate the seroprevalence of Influenza virus infection among antenatal women in North Kerala we
conducted an unlinked anonymous sentinel setovey in May 201just before the arrival of
Monsoon.Methods: An unlinked anonymous sentinel cross sectional senvey was conducted at the
antenatal clinics of Taluk Head Quarters Hospital (THQH), Thirurangady, Malappuram, District Hospital,
Calicut and District Hosplte&Kannur, Kerala State, India from™6 31° May 2011. Antinfluenza virus
antibodies were detected by Haemagglutination Inhibition Assay (HAI) using WHO/CDC Influenza HAI kit
F2NI HAMAKHAMM® | dzYty h 3INRdzZL) w. / dconsiSekB poditveS R F 2 NJ |
Results Of the 232 subjects 96 (41.4%) were from THQH, Thirurangady, 65 (28%) from DH, Calicut and
71(30.6%) from DH, Kannur. The mean and median age of the study population was 26.84 +4.74 and 27
years (n=94) respectively. Nonetbé study subjects received influenza vaccination any time during

their life. The overall seroprevalence of Influenza A/HLIN1/2009 virus infection was 23.3% whereas that
of Seasonal Influenza A/HIN1 was 44.4%, Influenza A/H3N2 was55.8%, Influenza B &Y araagat

79.7% and Influenza B (Victoria) was 69.8%. Further, 23.7% of study participants had hemagglutination
inhibition antibodies against all circulating types of influenza viruses while 20.3% participants were naive
to any influenza A/B infectioi€Conclsions:Nearly threefourths of the pregnant women attending the
antenatal clinics in north Kerala remain susceptible to pandemic Influenza A /H1N1/2009 virus and one
fifth of them are naive to any circulating influenza viruses in thenpoasoon period ir2011. As none of

the participants received influenza vaccination during their life time the prevalence obtained in this

study was the true representation of influenza activity. Targeted intervention in terms of more

awareness among antenatal women and @istians coupled with early identification of cases and
treatment and vaccination of pregnant women may significantly reduce the mortality of influenza virus
infection in pregnant women.
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Board203. Preliminary Results fronN. gonorrhoeaeSurveillance and Drug Resistance in Djibouti

K. Chisholmy E. Duegér’, H.Y. Dardr A.A. Ahmel S.F. AhmedM. Wasfy, P. Sebeny

'Global Disease Detection and Response Program, U.S. Naval INRegiearch Unit No. 3, Cairo, Egypt,
’Global Disease Detection and Emergency Response Program, U.S. Centers for Disease Control and
Prevention, Atlanta, GA, US/Eentre Yonis Toussaint, Ministry of Health, Djibouti, Djib&Nttional
Institute of PublidHeatlh, Ministry of Health, Djibouti, DjiboutBacterial and Parasitic Disease Research
Program, U.S. Naval Medical Research Unit No. 3, Cairo, Egypt.

BackgroundNeisseria gonorrhoeds a common sexually transmitted infection (STI) worldwide, yet
prevalence and drug resistance patterns in the Horn of Africa are generally unkivetimods:

Laboratory diagnostic capacity and surveillanceNogonorrhoeaavere established in September 2010
at Centre Yonis Toussaint (CYT) in Djibouti. Patients presavitingigns and symptoms of STl are
enrolled and provide epidemiologic data, urethral or cervical swabs and urine samples for analysis.
Bacterial culture and antibiotic sensitivity testing (AST) are performed at CYT, after which bacterial
isolates and uria samples are sent to U.S. Naval Medical Research Unit No. 3 for confirmatory testing,
further AST and nucleic acid amplification testing (NAR&3ults:After 1 year of surveillance, 182
patients (55.4% men and 83.9% Djiboutian) had enrolled in surnvegllactivities. Fifteen (16.9%)

patients reported having already taken medication for their current infection, and 12 (13.2%) reported
having previously had a similar infection. The most common signs and symptoms were discharge
(98.0%), painful urinatior@.0%) and burning (78.0%) for men and discharge (90.2%), abdominal pain
(78.1%) and itching (61.0%) for women. Of the 104 patients for whom culture results from CYT are
available, growth was noted in 38 (36.6%) samples, 22 (21.2%) of which were idegiied

gonorrhoeae Due to storage and transportation issues, only 6 of 35 isolates were confidmed
gonorrhoeaepositive by culture at NAMRB. These 6 samples showed 100% resistance to penicillin and
tetracycline, 16.7% resistance to levofloxacin amdatioxacin, and no resistance to azithromycin,
cefepime, ceftazidime or ceftriaxone. NAAT results from 135 urine samples indidaggohorrhoeae
infection in an additional 49 samples (including 88.9% of samples identifiddgmorrhoeaat CYT)

for anoverall prevalence of 40.7% among surveillance participants. Enrolled patients with confirmed
gonorrhoeaeanere statistically more likely to be male, to be unmarried, to be employed, tdkhiag or

to have had a new partner in the previous three monfenclusionsPreliminary results suggest that

N. gonorrhoeaés a common cause of STl in Djibouti and that continued surveillance is needed to
determine the extent of antibiotic resistance.

Board204.Meeting Obligations of the International Health Refations (IHR) (2005): Mapping Public
Health Laboratories and Assessing Their Performance for Infectious Disease Detection in Thailand
A.H. PerusKi M. Birmingharfi C. Tantinimitkd| L. ChungsamanukdpP. ChungsamanukdpR.
Guntapong, C. PulsrikafhL. Saengkl3iK. Supawdt A. Thattiyaphonty D. Wongsommait W.

Wootta®, A. Nikiem§ A. Piersof) C. Fridlung L. Peruskj S. Maloney; X. Lit;

"WHO, currently at Boston University School of Public Health, Boston, MAAWIS®, Bangkok,
Thailand?Department of Medical Sciences, Thailand Ministry of Public Health, Bangkok, Thailand,
“Integrated Quality Laboratory Services, Lyon, Frai@enters for Disease Control and Prevention,
Atlanta, GA, USA.



BackgroundTo meet obligations under the IHR (B)0the World Health Organization (WHO)-US
Centers for Disease Control and Prevention (CDC), CDC Global Disease Detection Thailand Regional
Center and Thailand Ministry of Public Health (MOPH) worked collaboratively to map and assess the
national public lealth laboratory (PHL) system: 1) In terms of surveillance, networking, quality
assurance, and data management, laboratories were quantitatively and qualitatively reviewed using the
WHO laboratory assessment tool (LAT); 2) a database of findings, indBi&imgapping of PHLs and

their catchment areas was produced; and 3) a program to strengthen the national PHL system based on
the findings is being developeblethods: The WHO LAT was adapted to Thailand through a

participatory process of WHO, CDC, and MOPRtd adapted version employed a specific scoring matrix
for the assessment and comprised 15 subsections listed below. Each subsection had a quantitative
output. Two trained teams composed of WHO and MOPH personnel jointly performed the onsite
assessmenti December 2010 over aWeek period in a total of 17 PHLs around the courRgsults:

Based on the average scores of the 17 PHLs assessed, among the 15 sections: Budget & finances,
Quiality, Data management, and Communications were strong areas (>AdjeS, Buildings &

facilities, Biosafety, Sampling, Equipment, gablic health functions scored very good {80%), and
Information technologies, Staffing level, Training and supervision, and Tests performed needed
improvement (6070%). The findings dinlighted both strengths and weaknesses of the PHL system as a
whole and of the individual laboratories though the scores are not valid for comparisons with other
countries due to a country specific scoring mat@enclusionsThe LAT was successfully pial to the

Thai context through a participatory process and used by both national and external laboratory
personnel. The findings of this assessment highlighted strengths, and should also help stimulate
additional resources and efforts to address soméhefgaps in order to meet core capacity obligations

of the IHR (2005). Finally, this is the first time that this process has been used to assess laboratories in
Asia and could serve as a paradigm for building laboratory capacity to meet IHR obligations.

Board205. WS O2 @3SNE 2F [ A QDS +£ANHza FNRBY +AGBS{¢u ! FASNI { {:
K.L. Bart, G.L. Héll K. Reese G.C. Grdy

'University of Florida, Gainesville, FL, USAgeBio, Norcross, GA, USA.

BackgroundA major impediment to performing virogical field studies in developing nations is the lack

of ultralow freezers as well as the expense and difficulty of shipping frozen samples. Traditionally,

biological samples could be shipped dried on filter paper or FTA cards; however, viruses often lost
GAFOAtAGED ! NBOSyidfé RSOSt2LISR LINRPRAzOGEZ A@S{¢usz
specimen on a synthetic matrix at ambient temperature for use in specimen storage and transportation.

The matrix is housed on the scraap of a tube ch that the sample is setontained during storage

and shipping. This product has been approved for the recovery of viral nucleic acids from plasma and

cell culture supernatants but its applications as a viral recovery device have not been evaluated.

Methods:¢ KS OF LI OA e 2F (GKS +A@S{¢unu RSOGAOS (2 LINBaSND
evaluated via attempts to recover live virus from serum and cell culture supernatants that had been

stored at ambient temperature for 1 to 4 weeks. Several envelgretinonenveloped viruses were

A02NBR dzaAy3d (KS xA@S{¢u AyOfdzRAY3IAY KdzYly | RSy2 QA
virus 2 (NGC), echovirus 3, rhinovirus 15, Coxsackie virus B5 (Faulkner) and herpes simplex virus 1. The
viability of virus wa verified via titration using plaque assays or fefarsing unit assaydResults:

t NEBft AYAYFNE QOANIt GAGSNI AGdzRASEA AYRAOFGSR GKFG £A
ranging from 1 to 4 weeks at ambient temperatu@onclusionsTheS RIF G adzZa3Sad GKIF G =+
be useful in field specimen collection scenarios where wdtia storage is not available.



Board206. The Centers for Disease Control and Prevention Real TimBPGH Assay for Diagnosis of
Dengue: Analytical Validatioand Clinical Application

J.L. MunozJordan G.A. Santiago, E. Vergne;

Centers for Disease Control and Prevention, San Juan, PR, USA.

BackgroundDengue is an iliness caused by infection with any one of four related dengue virus (DENV)
serotypes (DENY,-2,-3 and4) which are transmitted bpedessp. mosquitoes, and an estimated 50
million people in approximately 100 countries present with dengue annually. Laboratory diagnosis of
dengue is best made during the acute phase of the illness when DENV cgénltte blood and can be
detected by assays for the viral RNA genome or antigens to DENV. IgM antibody to DENV is also
produced during this time, but only becomes detectable at dagsalter onset of feverResultsWe

have validated primer and probe setio detect DENY, -2, -3, and-4 RNA in serum and plasma. These
primers and probes have been designed with consideration to currently circulating DENV strains from
around the world. The assay contains a Human Specimen Control (HSC), a noninfectices lcufhan

cell component that provides a positive signal and demonstrates successful recovery of RNA as well as
the integrity of the RNA extraction reagent. Several RNA extraction afftCRTprotocols have been
validated for this assay. The assay can leimwsingleplex (each DENV serotype detected in a separate
reaction) or in multiplex (the four DENV serotypes run in the same reaction). These two formats provide
equal sensitivity of DENV detection. This assay has also been validated in retrospeatively an
prospectively collected serum samples from patients over an illness rangg dags. The assay is 80%
sensitive and 99% specific in patients confirmed as having dengue using seroconversion to-IgM anti
DENV in paired specimer@onclusionsThis assayan be used to make the diagnosis of dengue in a
patient early in the course of a denglike illness. Detection of DENV during this time period is
considered diagnostic for dengue, dengue hemorrhagic fever, or dengue shock syndrome. The
gualitative detectbn and identification of DENY, -2, -3 and-4 from serum or plasma can be used to
provide epidemiologic information for surveillance of DENV serotypes.
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Boad 207. Evaluation of Immunoblot Test Results Compared with the Council of State and Territorial
Epidemiologists Case Definition f@ordetella pertussis Maricopa County, Arizona, Februagyuly

2011

S. Yasmih R. Kleify K.M. Bisgarg S.W. Martin, R.HSunenshink

Centers for Disease Control and Prevention, Atlanta, GA,"M@#copa County Department &fublic

Health, Phoenix, AZ, USA

BackgroundPertussidgs endemic in the United States; 27,550 U.S. cases were reported in 2010.
Difficulties assoeited with diagnosis make public health surveillance challenging. Currently, except for
Massachusetts, the Council of State and Territorial Epidemiologists (CSTE) case definition does not
include serologic confirmation; however, multiple serologic testé witknown clinical accuracy are
commercially available. We assessed the increased use of serologic tests in a defined geographic area to
better understand its potential impact on pertussis surveillamMdethods: We included suspect cases

reported to Maricga County from February 1 to July 31, 2011. Laboratory method and demographic

data were obtained; interviews were conducted to determine if illness met the clinical case definition
wO2dzAK F2NJ xmn RIFI&& 6AGK SAGKSNDstlissN@voritingl.a 2 F 02 dz3



Patients diagnosed at one laboratory where any positive ELISA result (for IgA, IgM, or IgG to antigens
filamentous hemagglutinin (FHA) or pertussis toxin (PT) triggers an immunoblot test of the
corresponding positive antibody were fher described. Since Ig&T has been shown to have better
accuracy, we included patients with G /FHA resultfRkesultsA total of 1026 suspected pertussis

cases were reported (median age 46, age ran§& Qears, 64.3% female); 29 (2.82%) were cultore
PCRconfirmed (median age <1 year, age rang@90years, 58.6% female); 921 (89.8%) had serologic
testing (median age 48, age rang®® years, 65% female). Of these, 439 (42.8%) were interviewed; 199
(19.4%) were diagnosed using ELISA and immunabtote laboratory. The mean age among 199
patients was 46.5 (range:87, median 49) years; 71% were female. Among 142 clinical cases, 57 (40%)
were IgGpositive. Among the 74 Igfositive patients, 57 (77%) were clinical cases. Compared with
those not meding the case definition, patients with a case were younger (mean age 46 vs 52 years;
P=0.05).ConclusionsThe high use of serology demonstrates the need for further investigations into its
validity and its potential impact on pertussis surveillance. iNgle diagnostic test is useful during all
stages of pertussis; serology might offer improved late diagnosis, but healthcare provider education is
needed to ensure appropriate use.

Board208. Cluster Surveillance for Detecting Encephalitis Outbreaks ingdadesh

A.M. Naset, M.J. HossainH.M. SazzadN. Homairg E. Gurley G. Poddet S. AfroZ P. Rollify P.

Daszak B-N. Ahmed, M. Rahman S. Luby”;

|CDDR,B, Dhaka, Bangladé€lenters for Disease Control and Prevention, Atlanta, GA,*B®MNealth
Alliance, New York, NY, U$Bisease Control, Directorate General of Health Services, Ministry of Health
and Family Welfare, Dhaka, Bangladéststitute of Epidemiology Disease Control and Research,

(IEDCR), Ministry of Health and Family Welf@haka, Bangladesh.

BackgroundEmerging and reemerging viruses can cause encephalitis outbreaks. Etiological testing of all
encephalitis cases to identify emerging pathogens is prohibitively expensive for surveillance in low
income countries. In 2006;dtitute of Epidemiology, Disease Control & Research and International

Centre for Diarrhoeal Disease Research, Bangladesh established surveillance in 10 government hospitals
in Bangladesh focusing on detecting clusters of encephalitis. We evaluatedithienef§ of this

surveillance to detect potential pathogens of public health importance, using Nipah virus cluster
detection as a modeMethods: Surveillance physicians listed patients admitted to medicine or pediatric
units with acute onset of fever andtered mental status, seizure or other neurological deficits.

Physicians reviewed lidésted data and asked patients or caregivers about other sick persons or recent
deaths with similar symptoms in their communities to assess if a case was part ofes. ANistdefined a
cluster as at least 2 cases living within 30 minutes walking distance of each other who developed similar
symptoms within 3 weeks of each other. An investigation team visited clustered cases in the hospitals or
in communities to collectliless and exposure histories. The team collected blood from living cases. We
tested serum specimens by Nipapecific IgM ELISResults:Between 2006 and 2011, physicians listed
5406 patients in surveillance hospitals. We identified 60 clusters consistiti¢R cases; 46 (77%)

clusters had 2 cases per cluster, 6 (10%) clusters had 3 cases per cluster and 8 (13%) clusters had more
than 3 (range: 4 20) cases per cluster. We confirmed Nipah virus infection in 10 (17 %) clusters; 3 were
two-case clusters ah7 clusters included more than 3 cases. The etiology of one cluster of 5 cases,

which included 2 deaths, remains unknown. Of the total 172 clustses, 55 (32 %) had Nipah
infection.ConclusionsCluster surveillance narrowed the focus from thousanddliofcal cases to a

smaller number that could be investigated in greater detail. This approach efficiently identified Nipah
virus outbreaks, and could be used to direct resources to identify transmission of other emerging
pathogens of public health impanhce by expanding diagnostic tests for clusters of unknown etiology.



Board209. The MultidrugResistant Organism Repository aiglrveillance Network (MRSN)

P. Waterman, Y. Kwak, R. Clifford, M. Riley, J. Hung, C. Black, P. NicGashp

Walter ReedArmy Institute of Research, Silver Spring, MD, USA.

BackgroundThe mission of the MRSN is enterpngigle collection and characterization of multidrug
resistant organisms (MDRO) to inform infection control, antibiotic usage, and healthcare policy.
Methods: Increasing numbers of hospitals subfibDRO when isolated from infections or surveillance
activities. Canine MDRO are collected along the breeding and training centers for military working dogs.
Identity and susceptibility is confirmed in triplicate alhthe major automated systems (bioMérieux,
Siemens, Beckon Dickinson) and on validated broth microdilution panels (Trek Diagnostics¥ié¢tdised
gel electrophoresis, polymerase chain reaction for drug resistance genes, optical genome mapping
(OGM) anasequencing are performed. Regular (i.e. monthly antibiograms) and -elrafen (outbreak)
reports are distributedResults:To date, 13 hospitals (5 in war zones) submit an average of 550
isolates/month. Outbreak investigation assistance was requesteihidstBlapy; Wasdetected in
Providencia stuartirom Afghanistan. In June 201dacAwas detected in 8 methicilliresistantS.

aureus In July 2011, a large potential reservoigatA/B containing coagulaseegativeStaphylococcus
sp, and a clustesf highly colistin resistant Gram negatives was detected. OGM and sequence analysis
revealed clinically relevant resistance determinant® irfalciparumevidence for highly mobile

elements as vehicles of resistance transfer between Enterobacteriacedeapial genome fluctuations

in serialA. baumanniisolates from the same patient. Carriage of canine MDRO increased as dogs were
transported along supply and training cente@onclusionsThe MRSN provided valuable infection

control support, especiallyotunstable areas such as Afghanistan, Iraq, and-@ashquake Haiti. It
determined sources of outbreaks, facilitated interruption of nosocomial transmissions, influenced
antibiotic stewardship and surveillance policy. It was the first to deBdgipn, in Afghanistan and

gacA/Bin the U.S., and Blaypw; carrying plasmid in a new species.

Board210.! N¥ SR C2NXDSa |1 SIfdK {dNBSAttlyOS /SyGadSNRa /|1
Program

J. CockrillC. Perdue, D. Blazes;

Armed Forces Health Suillance Center, Silver Spring, MD, USA.

BackgroundOriginally established by Presidential Directive NBTC1997, the Department of Defense
(DoD) Global Emerging Infections Surveillance and Responsive System (GEIS) was expanded in 2006 and
subsequent} incorporated as a Division of the Armed Forces Health Surveillance Center (AFHSC) in
2008. AFHSGEIS divides its surveillance efforts into five categories of infectious diseases: respiratory,
gastrointestinal, and febrile and vectorborne infections,iamtrobial resistance, and sexually

transmitted infections. Elements of the capacity building and biosurveillance systems program (CBBSP)
crosscuts each of the infectious disease categoristhods: Surveillance and response systems
supporting Internatimal Health Regulations (IHR (2005)) compliance necessarily incorporate a robust
public health workforce, laboratory diagnostic capability and appropriate host country support. The
CBBSP seeks to assist partner countries in developing the knowledgearstitapabilities to create

newt or enhance and support existingoublic health programs and biosurveillance initiatives within

their respective countries. This is accomplished through funding ABEBE partner proposals that seek

to increase 1) human resoees capacity 2) electronic biosurveillance capabilities and 3) laboratory
diagnostic capabilitiefRResults:More than 5,000 laboratorians and public health professionals have

been involved in AFHSEEIS sponsored capacity building training programs gi0@8. CBBSP has

executed initiatives in more than 40 countries, the majority of which wereifmeme nations. Recent
accomplishments include the development and deployment of the Suite for Automated Global
Electronic bioSurveillance (SAGES) in Peru,htiptnes, and Cambodia, and the training of citizen
scientists critical laboratory techniqueSonclusionsThe AFHSC CBBSP strategy reflects the White



House guidance for US government funding of IHR 2005 core capacity development. Moving forward,
the CBBSP aims to develop and expand relationships with global health partners with respect to building
core public health capacities.

Board211. Establishing an International Circumpolar Collaborative Tuberculosis Surveillance Working
Group

T. Zulz, V. Gallatf, D. Scholteh

Centers for Disease Control, Anchorage, AK, tPsllic Health Agency of Canada, Ottawa, ON,

Canada.

BackgroundThe International Circumpolar Surveillance (ICS) project was established in 1998 to create
an infectious disease surveitiee network throughout Arctic regions. ICS allows for the collection,
comparison and sharing of uniform laboratory and epidemiological data on infectious diseases and
assists in developing prevention and control strategies. Collaborative surveillanallyifittused on

invasive pneumococcal disease. In 2006, due to concerns about high rates of tuberculosis (TB) in the
Arctic, the ICS Steering Committee approved creation of a TB Working Gletinods: An

organizational meeting in 2006 with representatifesm interested circumpolar regions was held in
Yellowknife, NWT, Canada. An evaluation was conducted in 2007 to determine group priorities and
identify critical gaps to be addressed. In person working group meetings and regular conference calls
have beerheld. Process related issues have been addressed. Working group products have been
identified. Results:Greenland, northern Canada, several Russian Federation regions and the U.S. Arctic
(Alaska) are represented on the working group. Threeerson working group meetings were held and

two meetings were also held in the Russian Federation to facilitate their involvement. The evaluation
identified five goals for the group (1) improve surveillance of TB, (2) identify trends in TB epidemiology,
(3) assess thmcidence of TB, (4) increase awareness of TB, and (5) collaborate on TB research. The
group has developed Terms of Reference, core data elements, case definitions and a draft data sharing
agreement which will address data ownership and privacy issuasy€&ars of retrospective TB

surveillance data will be collected in 2012 with the goal of producing a descriptive epidemiologic report
on TB in circumpolar regions. Prospective collection of surveillance data is planned following completion
of the report.ConclusionsThe ICS TB Working Group has great potential to influence public health in
circumpolar countries. Continued collaboration will provide shared data that may identify common
issues and assist in developing strategies for TB detection and control
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Board212. Genetic Characterization of Enterovirus71 Complete Genome Isolated in Beijing

Z. Wej

Beijing Center for Disease Control and Prevention, School of Public Health and Familyevbédici

Capital Medical University, Beijing, China.

Objective: To investigate the characterization of the complete genome of EV71 in Beijing, and to provide
basis for selecting appropriate virus strain to develop vacditethods: Twelve throat swab samples

were collected from children with hand.foot.mouth disease(HFMD).One sample hamed 38X

cultured and isolated in vero cells.Viral RNA was extracted and carded outtby RT | YR p QX0 Q
amplification of cDNA ends(RACE) to obtain the sequence frofit38PCR products were cloned and

NI



analyzedNucleotide identity between sequences was calculated and sequence alignments were made
to generate phylogenetic trees using MegAlign in DNAR®@sults Threeclones were constructed that
covered EV7I completeegome.Data from sequences analysis showed tllat this viral strain named BJ0O8
shared 95.6996.7%, 88.3996.1%,78.1994.0%, 90.8994.6%,85.99%94.1%and 90.99%3.9%in

pQl ¢wItfZtHItoX o0Q!¢w NBIAZ2Y YR O02YLX SGS 3ISy2YS
nucleotides identity(<90%)with other subtypes.Phylogenetic trees established from alignment of the
complete genome and VP | region indicated that BJO8 belonged to C4 subtype.BJ08 and C4 subtype
strains shared the same amino acids in 6 sites in VP | rediah were associated with EV7 |
subtype.There was no mutation in VP 1 antigen epitope(@Zaa) ConclusionsThis BJ0O8 strain

belonged to C4 subtype.Further study on EV7I complete genome would have great significance for
vaccine research.

Board213. Forecasting Invasive Pneumococcal Disease Treaftks the Introduction of 13Valent
Pneumococcal Conjugate Mzoe in the United States, 2052020

R. LinkGelles T.H. Taylor, Jr., M.R. Moore;

Centers for Disease Control and Prevention, Atlanta, GA, USA.

Background Following introduction of -¥alent pneumococcal conjugate vaccine (PCV7) for children in
2000, rates of invasive pneumococcal disease (IPD) caused by PCV7 serotypes declined dramatically
among children and adults (herd effects). At the samestimates of IPD caused by nBICV7 serotypes
AYONBIFASR:E | LKSy2YSy2y NBFSNNBR (Zadtda aaSNRiGeLS
pneumococcal conjugate vaccine (PCV13) was introduced in the United States, PCV13 serotypes caused
44-64% of IPD, dependiran age. We constructed a model to forecast IPD trends through 2020 under
differing scenarios of serotype replacement and herd effédisthods: IPD cases (isolation of

pneumococcus from sterile sites) were identified through 10 Active Bacterial Corellaumce{ABCS)

sites from 1998009. Vaccine coverage rates were obtained from the National Immunization Survey.

We developed and validated a deterministic Poisson model based on rates of IPD durif2pQ9%hd

used this model to forecast future rates sasning the serotypes unique to PCV13 will decrease as PCV7
serotypes decreased between 2000 and 2009. The base case model estimated rates with serotype
replacement and herd effects similar to those seen with PCV7. In sensitivity analyses, we decreased
levds of serotype replacement and herd effed®esults During 1998009, ABCs identified 43,507

cases of IPD. In the base case model, overall rates (cases per 100,000) of IPD in children <5 years old
decreased from 21.7 in 2009 to 10.2 in 2020. This deereas driven mainly by a decrease in IPD

caused by serotype 19A, which was forecast to decrease from 9.3 in 2009 to 0.28 cases in 2020. Under a
scenario with no serotype replacement, overall rates of IPD in children <5 years old would decrease to
8.9 caseper 100,000 by 2020. In the base case scenario, rates of IPD among-é8ujesars old would

decline by 25% from 38.3 to 28.7 by 20@@nclusionsRegardless of potential serotype replacement,

our model forecasts a significant decrease in overall IRBeidecade following PCV13 introduction,

due mainly to decreases in serotype 19A. These estimates can be used to establish disease reduction
goals and to monitor progress toward them.
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Board214. Early Diagnosis of Lymea@litis Is Important To Prevent Severe Complications

Q. Shi, J. WeisenreidérJ. ChintanaboirtaC. Christian H. Wd, J. Ji§ L. Thomas$iemak;

The Wright Center for Graduate Medical EdumatiScranton, PA, USRjke County Family Health

Center, Honesdale, PA, Scranton, PA, USA.

BackgroundThe incidence of Lyme disease is rapidly increasing with a current incidence of over
400,000 cases per year in USA. Additionally, carditis is becomingraasingly frequent complication

of Lyme disease. Early diagnosis and treatment of Lyme carditis is important to prevent complications
and shorten the course of illness and recovery. We report an unusual case of Lyme carditis with
literature review. Cse report: A 66/earold AfricanAmerican male with a history of hypertension and
type-2 diabetes mellitus presented with an episode of chest discomfort andhigddedness. Patient
admitted that he might have been bitten by ticks recently but deniedtastpory of rash. Home
medications included amlodipine, benazepril, glimepiride, and metformin. Physical examination was
completely normal except for a heart rate of 48/minute. Electrocardiogram (ECG) showedédfiree

AV block with narrow junctional esopa rhythm. Lyme ImmunoglobuliM antibody titres were positive.
Serum electrolytes were normal. Patient did not receive atropine or pacemaker and was just treated
with intravenous ceftriaxone 2 gm daily for 21 days and symptoms resolved completely.

Discus®n: Lyme disease is caused by Borrelia burgdorferi transmitted by the Ixodes tick. AboUt 4

of patients with untreated Lyme disease develop carditis. Cardiac complications include fluctuating
degrees of atrioventricular (AV) block, cardiomegaly, olgestive heart failure. The cardinal
manifestation of Lyme carditis is conduction system disease, commonly at the AV node. Studies show
that the lack of response of most patients to atropine is suggestive of a direct effect of Lyme disease on
the AV node,ather than an indirect vagotonic effect. Resolution of AV block has been proposed to be
due to regression of inflammation in the context of early initiation of antibiotic therapy. Temporary
pacing may be necessary in about 30% of patients. However, pamgicyiransvenous pacing is not
recommendedConclusionsWe suggest that patients presenting with suspected cardiac symptoms in
endemic areas should have a screening EKG along with Lyme titers. They should be closely monitored
for any changes on the EK@&daworsening hemodynamic parameters during the initial phase of the
disease.

Board215. Postepidemic Seroprevalence in the Epicentre of a West Nile Virus Outbreak in Central
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