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Emerg6nceofaNo）elSwine－0riginInfluenzaA（HINl）  
Virus－inHumans  

NovelSwine，OriginlnfluenzaA（HINl）ViruslnvestigationTearn☆  

ABSTR．ACT  

ちA亡KG甘OUIJD  

OnAprj115andApril17，2009，nOVelswiT）e－OrlgininfluenzaA（HINl）virus（S－OrV）  
wasidentiRedinspecimensob血ned丘omrwoepidemiologi⊂誹yunlinked・pati亡ntS  
intheUnitedStates．Thesamestrユhoftheviru盲wasiden【inedin川exico、Canada，  
且ndel＄eWhere．Wedesc†ibe糾2⊂011firmed⊂aSeSOrhum2nS・0ⅠVinたctionidenti・  
ned丘・CmtherapidlyevoIvingU・S・Outbreak・   

ld∈THO【〉5  

Enhancedsurveillancewasimpleznentedin【heUnitedStatesEbrhumaJ）inftc［ioJ）  
withinfluerlZaAYirusesthatcouldno（besub【yPed・SpccimensweresenttotheCen－  
ters毎rl）isea5eCoれtrOlandpreven【ionfbrreaト血IereVerSe－tranSCriptase－pOIy－  
merase・Chain・reaCtioneonflrmatorytestingEorS－OIV・   

R亡5ULTS  

FromApTiJ15through血y5，atOtalof642connrmedcasesorS－01Vinfiction  
wereidentifiedin41s【ateS．Tbeagesorpatien【Sra喝ed丘omヨmonth5tO飢year亭；  
60％orpa【i餌tSWere18yeユrSOrageOryOunger・Orpatie叩Withavailabledata・  
18％hadrecendytraveledtoMexico，and16％wereidentinedfiomsd－OOloutbrcaks  
ors－OlVin魚ction．Tbemostcommonpresentingsymp【OmSWere丘ver（94％oF  
patients），COugb（92％），andsore止ー鎚t（66間；方％orpatientshaddia血ea・and  
25％hadvomidng．Orthe399pa亡ientsEorwhoznhospl【alizatioFl氾叩WaSknown7  
36（9％）requiredh8Splta＝視軸n・Orココhosplta】izedpatientswithユVailabledata，12  
haddlaraCteris【ic5thatcon危rredanincreasedriskors即ereSeaSOnユ】in打ueIlヱa，11  
hadpneumo血，grequi鱒dadmission【Oanintensivecェreun丸4bよdresplratOry  
鮎Iurちandヱdied．neS・0Ⅳwェsd出rminedtohaveaunique声enOmeCOmpOSi・  
tion【hathadno【beenid帥tinedpreviously．  

CON⊂LU；10N冨  

Anov亡Iswine▼Onglnin恥en乙aAviruswasidentinedastbecau辞OrP血breaksor  
危brileresplratOryinfさcdonranglng伽n－SeIFlimitedto5印ereillness・ltislikely  
血tthenuTnberofconfiEmedcasesunderestiTnateSthenumberof亡aSeSthathユVe  
OC⊂urred．  
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川r Nいl7 El（GLANJつJOURNAL¢J◆〃ElつICIN一三  £NERGEがCEOFANOVJZLSWINヱ・ORIG】NJNFLUEFZZAA（HINl）vIRUS  

illplgSin餌rasia，aCCOrdingtoresultsavailabk  
irlGenBank．   

On甑rcb28，2009，inInlPerialCou叩，Cali・  
ゐrnia，a9ザar－Oldgid（Patient2）wi山outanepi－  
demiologlClinkropatientlhadanonsetorcougb  
andたver．TⅣOda）・Slater．shewastakentoanout・  
patien【Clinic亡ba亡WaSparticip2tlnglnaninnu・  
enzasurvcillanceprqJeCt．Anasopharyngealswab  
Ⅵ7aSCO11ectedatthe⊂1imic．pa【ierltヱWaStreated  
withamoxidllin－Clavulana亡e，andshehユdanun－  
event蝕recov叩．Thenasoph別γngealspecimen  
wassent【otheNavalIleal【hResearchCenterin  

SanDiego，WhereaninfluenzaAviru5tha【COuld  
notbesubq・pedwasidendned．Tnespecim用WaS  
shippcd【othcCDC、Whcrei【WaSrCCeivedonApril  
17，andanoveIinflu仁nZ且A（HINl）virusorswine  
origin、Ⅴ且5jdentified．ThegenotypeoFtbevirus  
wassimilar亡Othatorthelヰrusi501ated丘onlthe  
sampleobtained丘ompatientl．OnApri】17，both  
caseswer＝epOr【edtotbeWorldJlealthOrgani一  
之ation（W】10），aCCOrdingtotheprovisjonsor【he  
InterJlationalHealthRegulations・   

EpidemiologlCinvestlgationorpatientsland  
2rcvealedtha【ne止herpatienthadarecenthjs－  

toryore叩OSure【OSWine．Accordingtoprotocol，  
theiden【ificationorthe5etWOepidemiologlCally  
unlinked pati印tS、γith novelS－01Vinfi⊂【ion  
promptedtheCDC【onod抒stateandlocalhealth  
d叩∬【mentS，、Vhicbinitiatedcaseinves【ユ酢tions  
andimplemen【ed亡nha口CedsuⅣeillancefbrinnu－  
cnzaAYirusestha【cOuldrlOtbcsub【yPed，Thc  
CDCissllCdrecommenda【ionst（〕Clinicians，aSk－  
ing【hattheyconsiderthediagnosisorS－0IVin一  
兵cdoninpatients．wi也anacutef払rilerespiratory  
illnesswhometthefbl】owlngCriteria：reSidence  
inanareawhere亡Onnrmedcasesorhumanir卜  
伝亡tionwi山S－0ⅠVhadbeenideI】亡ifled，abistor）r  
or【raveltosしICbareas，OrCOntaCtWithillpersoI15  
丘omtbeseareasintbe7daysbefbretheonset  
orillness．げS－OiVinfictionwassuspe亡tedina  
pa〔ie叫dinicianswefeaSk亡d【00btainanasopha－  
叩gealswab斤om血padentandtocontacttbeir  
smteandlocalb血仙depa爪mentSinordertofi－  
cilitateinitial【eS【1ngOrthespe⊂im巳nbyⅨトpCR  
ass叩a＝hestate－publichealthIaboratolγ・State  
publichea仙1aboratories、VereaSkedtosendall  
specimcnsidentifiedasinfluenzaAvirusesthat  
couldnotbesubtypedtotheCDCfbrfhrtherin・  
vestlgadon．Addi【ionalcaseswer占iden山口edwith  
tbeuseorana亡50nallystan由rdizedcasedenni一  
【ionorconfirnledsIVineirlnuenZaA（】ilNl）vi－  

－  

二 ∴∴ 
beeJlidentiFicdinsⅥ血eintheUnitedStaて∈SSir】Ce  

1998，1－2and12casesofhumaninftc【ionwithsuch  
virしISeSWereidentiFiedin【heUnitedStates丘om  

2005【hrotlgh2009．ユOnApril15andApril17，2009，  
thc Cen【erS for Disease Controland Prcvcntlon  

（CDC）identined twocascsoFhumaTlinfection  
with a5Wine・Orlgininrluenza A（HINl）virus  
（S－0IV）characterized bya unlqueCOmbination  
OrgeneSegmentS【ha【hadno【beenide11【ined  
ユmOnghumanorswineinnuenzaAviruscs・Asor  
May5，2009，ぐaSeSOrhしImaninfictionw旧＝he  
same novelvirus have also be亡niden【ifledin  

Mexico，Canada．andelselVhere．Wereportthe  
rirst642connrm∈d ca5eS Orbunlaninfもction  

wi【h【hislrirusin【beUnitedSta［es．  

Sequencller50丘warepackage，l，erSjon4・7（Gene  
Codes）．AIIsequ印Cedatathatwereusedinthis  

studyareavailable丘omGenBank（5eetheSup－  
Plemen【aryAppendixfordetails）・   

pHYしOG【N【Tl⊂ANALYSIS  

ph〉rlogene［ic亡reeSWerei沌rredwitbtheuseor  
亡he nlaXimum－ユikelihood me【hodin the GAR⊥エ  
0．96折package．AlIpbylogenetican扇vseswerevi－  
suユ1i之edinTreeVie叫VerSionl．6．6．  

rusinfic【ion，Whichwasdennedasanacutefe－  
brilerespirat叩・i＝nesswi【bth⊂PrCSenCeOrS－0Ⅳ  
confirmed b）7reaトtime R－1こpCR，Viralclll亡ure，  

orbotb．   

Thisreport、＼7aSeXemPtftomtberequlre一口ent  
毎rinstitしItiona】revie叫and【heprlVa甲rltleor【he  
】1ealthlnsuranceP8r【abili【γandAccoしIn【abili【y  
Actdidnotappl）rSineei【WaSapublichealthin・  
VeStjgation・   

R【Aレ▼l〟‖：RT－P⊂R  

TheCDChasdcvelopedareaトtimcRJ－PCRassay  
【ode亡eCtSeaSOnalinnuenzaA，B，Hl，】1〕．and  
avianH55erOtypeさ，Thisassayhasbeenapproved  
bytheFoodandDrugAdministration（FDA）and  
lVaSdistributedinDecember2008throlユgbU．S．  
PublicIleal【h】aboratoriesandtheWHO，sGloba】  

エロnuenza Surlreillance N⊂tWOrk．p山¶erS and  

PrObe5SPeCificゐrswineinnuenzaA（Hland  
H3subtypes）wercrccentlydcvelopedandtested  
払ruseinamodifiedversioDOr【hisユS開y免rtbe  
detectio【10rhumaninfiction with sⅥrir】e jnnu・  

enzユViruSeS．Thcseprcviouslydeveユopedreagents  
a1lowedtheCDCtoquicklymod埼＝heexistlng  
assayfbrspeci自cdetec【ionorS－0ⅠⅥ籠chnical  
de【ailsonthisassaybavebeenpubIishedon【加  
WliOGIobalInfluenzaProgrammeWebsi【eat  
lnVW．Who．in亡IcsrI（eSOurCeSIpubJica【ionsIswinenuI  
CDCrcal【imcRrPCRprotocol＿20090428．pdf．   

NU⊂し【OTID亡S亡9UEN⊂lNG AND PHYLOG亡NETl⊂  

▲H▲LY515  

Atota10f49viraJjsolatesfromspecimensob・  
tainedfiompadenbwithcon爪rmedS－OlVinfもc－  
tionjn13sta【eSintbeUnitedStatesw？regrOWn  
inMDCKce11cultures．Ampliconsfbrsequcnclng  
Weregenera［edbyreverse【mnSCrlptlO11．ゐ1lowed  
bypCRamplificadontogenerateoverlappingdou－  
ble－StrandedDNAamplicon5COⅦrlngeaChorejght  
Segm印tSOrtheimnuenヱaVirusgenome．primer5  
Weredesignedtobind叩prOXima【e】yeveⅣ200【0  
250nucleo【idesalongtllegenOmeWithdegener－  
atebases【Oa1lolV血＄equenCeVariation（触de・  
tails．see【heSupp】ementary嶋Appendix，aVauable  
Wi【h血e知11textorthisユ托icIeatN町M．org）．   

Sequendngr甲申OnSγereperfbrmedona  
St且ndardhigh－throughputsequenclngSyStemWi【h  
thetlSeOfBigDyeTcrz7iinator，YerSion3．1（Ap－  
PliedBiosystcms）widllmm3oftempla【Cdouble・  
s【rarld占dDNA．Sequcncedatawereassembledar）d  
CO叫guOuSSeque此esweregenera【edwiththe  

RESULTS  

P▲丁＝：NT5  

FronlApril15througb肌ay5，2009，a【Otalor642  
conflrmedcasesofhumanin良ctionwiththeout－  
breaks亡rair10rS－01Vwereidentifledin41states  
（Fig．1and孔Casesor上】unlamin良ctionwi【b【he  
Outb∫eakstrainorS－0IVwerealsoreportedin  
Mexico，Canada，andotb亡r00un衰亡s．■Amongヨ81  
U．S．patientsfbfWhomdatawereavai】able，18％  
repor【edhavingtrave】edtoルIexicowithin7days  
befbretbeonsetoril】ness；Or血esepa【ielltS，7were  
Subsequ印tlyhospltalized．   

four clus【ers OrCOllfirmed S－01Villfヒction  
wereidentifkd亡arJyintheinvestl㌍tlOninsdlOOIs  
af】d universitiesin Sou亡h CユrO】ina（7student5），  
Delaware（22studcnts），Texa＄（5sn］dents），and  
NewYo王k（70student5，S亡booIsta餌且ndcoか  
【aCtSOFs【udents）．Somestudents8ttendingthe  
scboolin New YorklVhere tbe chsてer Or亡Orト  
ロrmed cases occurred add wbo did no【have  
COnfirmedinfictiollWererepOr【eく1tohaveけaV－  
eledtoMαicoduringtheweekprecedingthぐ  
c】usterorillI】eSSeS，Inadditio【】tOthecoI1日rmed  
case5也atwereidend魚edintbe免じrschoolout・  
breaks，reSplratOⅣi＝nesses免rⅥ血chsamples  
WerenOtObtainedo∝urredamoロghouseho】dand  
SCbooIcontact50rpユtien亡き、Ⅴ血con魚medS－0IV  
in良∝ion．  

D【HOGR▲PHI⊂ANP⊂LIHl⊂▲しF【▲TUl王S  

TheageoFp血ent8WitbconnrmedS－0Ⅳinたc・  
【ionrユn酢d丘om〕montbsto81years巾b】el）・  
Atota】or40（‰orpヱtientswerebぱⅣeとntheages  
OrlOand18yea柑，ユndonly5％orpatiモⅢ侍Were  
51yearsora評OrOlder．Among‾tbi■pat血tsfbr  
whomdinicalinfbrmationwas都ajlユble，themost  
COmmOnSymptOm5Were丘Ⅶf（94％），Cpugb（92間，  
andsor亡throat（66％）．Inaddition，25％orpatients  
haddiarrIl姐，and2S％badvomjting．  

METHODS  

PAT＝＝HTjlNOUT馴‖り川  

OnMarch：札2009．inSanDiegoCount）7．C且1ifbr・  
ni且，alO－yeユr・01dboywithas止nla（♪訳ientl）had  

anonse【Or良ver，C8ugh，aれd、・Omi【ing・OnAprill，  
bewasevaluatedinant】1■gentCareClinic，Wherebe  
rcceivedtreatmentfbrhissymPtOmS．Herecovertd  
丘om【heillnesslVithinapproxinlate】ylweek・An  
inF】uenza A virus tbユーcould not be subヤped  
Wa5iden【inedflomanas（〕phar）7ngealspecimen  
thatwまS COIIec†ed ftom patien【1as pユrt OFa  
clinicaltrialto eva】uate an experimeれ一之ldiag一  
口o5てic【eSt．As specifled b）・山e studyprotocol，  
thespecinlenWaSてkns印ttOareferencelabora－  
【Oryfbrfbrtbertestlngandwasわund【Obepos・  
itiveforirlfluenzaAvirusbutnegativeねrboth  
hum如‖11andl†3subtγPeS，Wi【h【heuseorreaト  
【ime reverseぺranSCrlptaSe－pOlymcra5e・Chユin－  
reaction（RJIPCR）【eS【ing．OT）Apriト15，theCDC  
received thec］inicalspccimen andidcntified a  
novelinnuenzaA（HINl）YirusoFswineorigin．  
Ontbesameday，［hCDCno【ifledtheCali如nia  
Depar【mCntOfPublicHea）th，andancpidcmi0－  
loglChⅣeS【lga亡ion、VaSinitiatedbvstateandlo－  
calhea】thdepartmen【OmCia】5andユnimユ川ea】th  
o仔kials．Avira】isoIェt占Ⅵ，aSfbundtocontaingenes  
たom triple－reaSSOrtantSWineinfluenzaviru5eS  
tha【Wereknowntocirculateamongswineherds  
jnNorthAmeric8and【WOgeneSenCOdingthe  
ncuraminidaseandmatrixproteinstbatweremost  
cJoselyr占Iatcdtogcnesofviruscsobtainedftom  

N【NGLJI■【Dう60甘；■叫」■一▲OM：JUN【18．2009   
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DlkofOnset  

～¢Ap川15．ヱ㈹－（∝伽Ii旭5・OlV存。・叩eC；明ntak印行omp血ntl－  

、◎ApバJ17．200，－CD⊂id帥郁eiS・01V†r。仰SPe亡im帥t－k帥存。mPatitn【2抑dlh亡∪・5・gO＞叩m亡ntnOt侮W8√ldH印Ilh  
Org帥iヱat加押HO）orP81伽tsl】【dユperlnt亡m由nilHeahhReg山抽【～・  

L愈Apn123．2皿9－⊂D⊂〔0nd州5れー岬e5－brit石ngrel∂t亡dt。。U肋れ  

l¢A押lヱ5、享009－WHO蛮⊂ねー叫ル帥くh⊂抽em叩叩Cr血叩抽〔扇く○∝亡爪  

†◎AprilZ‘．2∞9－WH？ra一拍せ血両川知血油卿。Phさ5亡いharデd亡r・Z亡dby叩rid－c⊂一引ヨ巨O「－汀り■l血亡「，○†d血S亡  
⊂…td吋hu【1aト即＝miltri噂ml～封OnOf抑れ仙モ【【a朋～iO巾ntVt川，・  

恥  

¢Aprllヱ6．2W9－∪【・tモd5t・ttSd亡くlさ・tSPU胱h亡ilth亡m叩tnくy■  

◎入pr；】27・Z00チーWHOriぬ伸一pi【d帥■く－■亡【10Pha叫⊂血州ヱ亡dbyhu爪a【－10－hu冊∩佃抑issioれOri＝∩血事   
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LowIevelsofkeyantibodiesmayleadtosevere  

disease）Studysqggests   

We（lSep16、6：09PM 

ByHelenBranswell，MedicalReporter，TheCanadianPress   

TORONTO－Aus血ianresearchersmayhaveuncoveredaclueastowhysomep8OPlewhocatchswine加BufF   
山ね一山弘也hgilbe5S 

Andiftheyareright，thereisaneXistingweaponinthetreatnezltarSenalthatcouldhelpreducethep8ndemic   
deathtou・Thegroupfbundthatpregnantwommwho▼becames即qelyiuwi也thenewHINIViruShadlowleve   
OfaparticularaJltibodythatisknowntofightoffviruSeSandhelpthebodyrespondtovaccine．  

Moderatelyi11womenweremchlesslikelytohavesignificantlysuppressedlevelsoftheandbody，thc  
researchersreported・1．Wea11be止evewemayhavestumbledontosomethingveryinteresting；tsaid工）r・Linds8y  

Grayson・directorofinfbctiotlSdiseeLSeatAustinH8alth，anetWOrkofthreehospitaユ8inMelboume．  

‖Toourknowledgeiでsthe血stdm8that訂correlationoranassociadonisbeingnoted．betw¢en8CVerein伽en2aO  
anysortandasubtlcbutpotential1yiznportantirrmunedcBciency・・・  

TheteammadethediscoverywhenGrayson－scolleague，Dr・ClaireGordonIOrderedatestthatlookedatandbod）  
1eveZs－nOtjustbyclass，butlookizlgatindividualsubtypeswithinthoseclaBSe＄．TLecauwaB血adeinthecase。f  
averysickpatient、Vhosedechewasparticularlyrapid，andth＄teanWaSdeb＆tingwhether血znuneglobu血－a  
bloodproductcontainlngantibodiesharvested如mdonatedblood－mighthelpて  

ThetestingshowedthepatienthadlowlevelsofanantibodycalledIgG2，WhichGraysonadmittedcameasa  
SuZPrise・TheystartedorderingtestsonautheirswineflupatientsinICU． 

．’Whatwefbundwasalmosteveryone，a11thepatientswhoneededICUwereIgG2deficient，・一hesaidinan  
interview丘omSanFrancisco，Wherethedatawerepresented？tICAAC，the弧nualme6tingoftheAmerican  
SocietyfbrMicrobiology・SeverecaseshadIgG21evelsthatweredbQutOne－thirdofthosedetcctedinp鱒plewho  
We陀mOderatelyill 

Whiletheworkwasonlydoneinpregn弧tWOmen，Graysonandotherssaiditwouldbeuse則toJooktoseeifthi占  
de丘ciencymightexplainwhyasna11subsetofswineflucaBeSbecomegrav81yillwhilemostpeopleonlysu飴r  
tkoughabo11tOf血efh．  

1tlsknownthatbetweentwoand20percentofpeoplehavesomeantlbodydeficiency，hesaid，thoughnotallof  
血osep∝）plewouldbeIgG2de鮎ienL  

Threeof加rcriticallyi11patientstreatedwithiLTmuneglobulinsurvived，defyingpredicdonsofthosecaringfor  
也em，   

Dr・DonaldLow，ChiefmicrobiologistatToronto．sMountSinai，Saidthe血dingsareexci血g，ifprcli血nary，and  
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mightexp】ainwhyaboriginalsseemtobeatBreaterhskofdevelopingseverediseaseiftheycontractswinefl11．  
Hesuggestedthehypothesisshouldbestudiedfurther・   

”Itwouldbeafishingexpedition，bl）tObviouslyworthwhile．…Ithinkthebottomlineisthatthisisobviously  
SOmetbingtllathaざtObeIookedinto、   

Anditmayhavetherapeuticimplication・・‥工tcouldbeamarkerfbrwomenathigherriskiftheygetinfbctedto  
getn101・eSeVeredisea5e．－’   

ButDrAnandKumar，anintensIVeCareSpeCialist什omWinnipegwhotreatedalotofseverelyiuswineflu  
Patientsinthesprlngandearlysummer，WaSnOtaSOPtlmistic．   

■1TheresultsareJuStWhatrdexpectinanygroupofcriticallyill，’■hesaidbyemall．Ku皿ar，Whoisalsoan  
infectiousdiseasesspecialist，SaiditisnotullCOmmOnfbraJlantibodylevelstodropwithcriticalillnessandthe  
moreseverethesickness，thesteeperthedrop   

ButhedoesthlnkthenotionoftreatlngPandemicflupatlentSwidlantibodiesharveStedftomotherpeoplemakes  
SenSe，thoughhebelieve｝Stheimmuneglobuユinshouldbefrompeoplewhorverecoveredfromswinefluandhave  
狐tibodiesspecinctothev血s・   

GTaySOnadmittedtheycanttsayatthispointwhe血erthereisacause－and－e釣Ctrelationshipatworkhere，  
meanlnglow工gG2levelsinthepatientspredisposedthemtos－1董海ring丘ommoreseverediseaseoncetheycaught  
血evinlS．   

Buthedoesnrtbelievethereverseisatplay，thattheinf巳CtioncausedthelowlgG21evels．   

■■Wedon’tthinkthalinnuenzaiscausingthisdeficiency．WethinkthatinsteadtheinfluenzaispickizlgOut也ose  
peoplewhohavethedenciency，‖hesaid・   

Thenumbersareadmittedlysmallandw111requirefhrtherstudy，1ikelyintheNorthemHemisphere・Swineflu  
ratesaredropplnginMelboume，Graysonsaid・   

Still，160f19severelyillpatientshadverylowlgG2levels，CO皿paredtothreeof20withmoderateilhess・   

Theteamlookedathealthypregnantwomenandfoundthatabout60percentofthemweremi1dlydeficientin  
IgG2levels，WhichleadsthemtobelievethismaybeoneoftheimmunesystemchangeSthatoccurstoaIIowa  
pregnantwomantocarryaforeignbody－afヒtusTWithoutrqec血git．ButGraysonsaidthegroupneedstofo11ow  
WOmenaftertheydelivertoseeiftheirIgG21evelsrisetonoma11evels・   

Graysonsaidwhilethegroup－sworkhasn■tproventheirhypothesis，Northernnemispトeredoctorscarlngfbrthe  
sickestofswineflupatientsintheweeksandmonthstocomeshouldconsidercheckingIgG21evelsandusmg  
immuneglobulin，WhichisoftenglVentQPeOpleseriouslyillwithsomebacterialinftctions・  

rlhmanyways，thisisapplyingageneralprlnCiplethatweapplytobacteriadiseasestonowsaywell，lGee，We．Ve  
madethisilltereStingobservation．Thismightworkfbrin且uenza，1．1hesaid．  
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