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HealthdevelopedandimpLementedstrj⊂tPlansto  
PreVenttheappearan⊂eOfthjsdiseaseintheHa5j  
（PiLgrlma皇e）period・Annuauy，2－3mjuion peopLe  

fromauovertheworLd⊂OnVenejnthehoLy⊂ityof  
J＾akkahintheWestern Provin⊂eOfSaudjArabjato  

PerformHajj，PartOfwhichinvoLvessLaughteringof  
hundredsofthousandsofuvesto⊂kanimaLs．Aspart  
Ofa⊂tjvesurveiLLan⊂eforviraL hemorrhagicfever  
（VHF）jnJ＾akkahbetween8andZ3February20Ol，  
theHajjperiodofyear2001，aLLpatjentshospjtat－  
ized with acute febrile illness were reviewed and 
CljnicaLLy assessed by the author．The author  
identified4patjents with typi⊂ala⊂ute VHFwho  
Werejmpreciselydiagnosedasa⊂Utehepat沌isand  

en⊂ePhaLitis．Laboratory tests for RVF．Crimean－  
⊂on！Ohemorrhagl⊂feYer（CCHF），anddenguewere  
negatjvejnthe4patients．Bloodspe⊂inenswere  
therefore sent to the⊂entres for Disease ControL  

andPrevention（CDC）forvjraL⊂ULtureandtestjng  
forotherhemorrhagi⊂fevervjruses．Anew爪avj－  
Virus⊂10SeLy reLated to the tick・borne Kyasanur  
forestdjseasevjrus（KFDV）wasisoLated．Thisnew  
爪avivirus，however，WaS O「唱1naLLyISOLated jn  
Jeddah，SaudiArabiain1995from6patientswith  
Dengue・Likehemorrhagi⊂fever．1These6patients  
Were from ALkhumra distri⊂t，SOuth ofJeddah，  
SaudiArabia．Therefore，theauthorjnthisartj⊂Le  
referstothisvirusasALkhumravjrus（ALKV）．The  
nine’ALkhurma’usedbyCharreLetal．andothersis  
nota⊂Curate aS ALkhurma refersto a smaLL⊂ity，  
200km east of仙akkah，Whi⊂his different from  
ALkhumradjstrictinJeddah，fromwhichtheorlglnaL  
CaSeSWerejdentified．2Afterjtsfirstjdentificatjon  
inJeddah，ALKV was not reported untiljts  
reappearan⊂einMakkahin2001，foILowingwhich  
a totalof37⊂aSeS1200f themlaboratory－  
COnfirmed．wereident用ed over a 24・mOnths  
Period・Thisstudydes⊂ribes theepidemioLogi⊂aL，  
⊂LinicaL，andLaboratoryfeaturesofthisnewVHF．  

・hemiparesis，ParaPareSjs，Or COnVuLsions；（3）  

hemorrhagj⊂manifestations su⊂h as ecchymos†s，  

PurPura，Pete⊂hiae，gaStrOintestjnaL bLeeding  

（hematemesis，meLena，hemato⊂hesia），ePistaxis，  

bLeedingfrompun⊂tureSjtes，OrmenOrrhagia；（4）  

PlateLets⊂OUnt＜100×109′L，Orlactatedehydro一  
望en 

． 

BLoodspecimenswere⊂OLLe⊂tedfromalLpatients  
With suspect ALKVinfe⊂tion and tested for RVF  
（ant鳴en，immuno！Lobulin仙【l帥】，jmnunogLobuLjn  

G【lgG】，reVerSe－tranS⊂ription polymerase⊂hajn  
rea⊂tion［RT・PCR】，and⊂uLture），ALKV（晦仙，1望G，  

RT・PCR，and⊂ulture），CCHF（l帥，FgG，antjgen），  
Dengue（f帥，幅G，RT－P⊂R），andWestNiLeencepha－  
Lltis（I帥，antjgen，RT・P⊂R）．Audjagnosti⊂Labora・  

torytestswjththeexceptionofviraLcuLtureswere  
Performed at the⊂entralLaboratoryin Rjyadh，  
SaudjArabiajn⊂OtLaborationwjththe Centresfor  
Disease⊂ontroland Preventjon（⊂D⊂），Åtlanta，  

U・S・A・，uSin宮PreViousLy des⊂ribed methods．3－5  
AntトALKVlgJ＾antlbodytitresweredeterminedby  

Eg仙antibody－⊂aPture ELISA，With ALKV virus－  
jnfe⊂tedceLLsIurrypreparedasdescribed．3Anti・  
ALKVl呈G antibody titres were determined by  
usingALKVvjrus－infe⊂ted⊂eLLantigensjnanEuSA  
formata5des⊂rjbed．3RT・P⊂Rassaywasusedfor  
dete⊂tlonofTi⊂k・borneen⊂ePhautis（TBE）⊂OmPLex  
VirusRNA．VirusisoLation，Performedatthe⊂D⊂，  
was achieved with Vero E6 cells and passage in 
SU⊂kljngmke．   

Patients data were prospectively collected on 
Standardized data coLLection forms．Information  

⊂OueCted jn⊂luded patient demographj⊂S，risk  
fa⊂tOrSforVHFinfe⊂tjon，⊂lini⊂aLmanffestations，  
Laboratory resuLts，and out⊂Ome．Au patients  
re⊂eived supportive⊂are Wjthintravenous fMds  

and，Whenjndicated，ionotropl⊂SuPPOrt，bLoodand  
freshfrozenplasmatransfusion，me⊂hani⊂aLventi・  
lation，and anti－mi⊂rObjaL therapy for se⊂Ondary  

ba亡terialorfungalinfe⊂tions．Nospe⊂1ficantiviraL  
medication was used for therapy．ln addjtion to  
Standard pre⊂autions，aLL patients were kept jn  

neutraLppressure sln雪Le roorns under⊂Onta⊂t and  

dropLetpre⊂aUtions．   

Dataanalysjs   

The StatisticaL Pa⊂kagefor Sociat Scien⊂e（SPSS）  

PrO望ram（ReLease7．5．1，199ふ）was used fordata  

anaLysis・⊂ompar†son of proportions（Cate彗0ri⊂al  

data）was by Fjsher，s exa⊂t teSt be⊂auSe Of the  
Smaunumberof亡aSeS．Two・tajLedPvalueofO．050r  

Lesswas⊂OnSideredsign摘⊂ant・  

Patients and methods 

Aftertheidentifi⊂ationofthe円rst4⊂aSeSOfALKV  

infectionjnl＾akkahjn20Ol，a⊂aSedefinjtjonwas  
formuLatedforsurvejlLanceofthjsdjseasejnSaudf  
＾rabia・ALKV†nfe⊂tionwassuspe⊂tedifapatient  

had an acute febrile illness of at Least Z days 
duration，negatjYe RVF，C⊂HF，and den雪ue COn・  

firmatorytests，andatteasttwoofthefouowing  
four⊂Linj⊂alorLaboratory⊂ategOrjes：（1）atLeast  

three・foLdeLevationofaLaninetransferase（ALT），Or  

aSPartatetranSferase（AsT），Or⊂Linj⊂aljaundi⊂e；（2）  

featuresofencephaLjtjssu⊂has⊂Onfusion，djsori・  
entation，drow扇ness，⊂Oma，ne⊂k stjffness，  
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Results   

From8February2001to9February2003，atOtalof  
37 ⊂aSeS fuLfiued the ⊂aSe definition of ALKV  

infe⊂tion，ZO cases of whj⊂h were Laboratory  
⊂Onfirmed・Tests for RVF（ant蝮en，lgNL，］雪G，RT－  

P⊂R，⊂uLture），C⊂HF（lgNL，IgG，antjgen），Dengue  

（l帥，lgG，RT－PCR），andWestNiLeen⊂ePhaLitjs（・帥，  
antigen，RT・P⊂R）werenegatjveinthe37patients．  

AIL37su5PeCt⊂aSeSWererePOrtedfrom仙akkah．All  
CaSeSejtherLjvedorvjsiteddistri⊂tSjnNLakkahthat  

hadLivesto⊂kmarketpLa⊂eSOrSlaughterhouses（AL－  

Sharaye，AL－f（akja，Al・Shemaisj，AL・仙oaysem）．  
TabLelsummarizes the dem（唱raPhj⊂⊂hara⊂ter－  
jstics and possjbLe risk fa⊂tOrS for a⊂qulnng the  
diseasein thelaboratory－COnfirmed⊂aSeS．The  
mean（±standarddeviation）a彗eOfpatjentswas  
33．4（±13．6）．No⊂aSeS Were rePOrted amor唱  
Children Less thanlO years of age．The djsease  
PredominantLyaffectedmalepatientswjthamate  
tofemaLeratioof9：1．Noneofthepatientswhohad  
⊂OntaCt With animaLs reported animaL abortion．  
disease，Ordeath．   

Tabte2showsthe⊂LinlcaLfeaturesand⊂OmPli－  
⊂ationsin20patients w旺h Laboratory・⊂Onfirmed  
ÅLKVinfection．ELeven（55％）patients had oneor  
moreofthefoLLowjnghemorrhagl⊂manifestations：  
epIstaxis（5patients，25％），eCChymoses（4patients，  
20％），Pete⊂hiae（4patjents，20％），hematemesis（4  
Patjents，20％），bleedir唱from gum（3patjents，  
15％），bLeedin呈from pun⊂ture Sites（3patjents，  
15％），neLena（1patient，5％），and purpura（1  
Patjent，5％）．Seven（35％）patjents had one or  
more of the fotLowing⊂entraL nervous system  
manifestations：⊂Onfusjon（5patients，25％），drow・  

Sjness（5patients．25％），⊂Oma（4patients，20％），  
COnVuLsion（1patjent，5％），and jrritabiLjty（1  
Patjent，5％）．   
Table3showsthelaboratory⊂hara⊂terjsticson  
admission，andTabLe4，themeanvaLuesandrange  

OflaboratoryresuLtsonadmission，for20patjents  
hospitalizedwithlaboratory・COnfirmedALKVinfe⊂－  
tlon．TabLe5presentsthe⊂OnfirmatoryLaboratory  
testresuttsandthetjmeperjodindaysbetweenthe  
OnSetOfiunessandthe亡OLLe⊂tionofbLoodspe⊂ト  
mensfortestjn号forea⊂hpatientwjthlaboratory－  
COnfirmedALKVinfe⊂tjon．Noneofthepatientshad  
thevirusjsoLatedfromVero E6ceLLsatonenordid  

anypatienthaveapositiveRT－P⊂RaLoneTNoneof  

thepatjentswithpositjve）gGorlg仙antjbodjeshad  
apositlve⊂Ultureor RT－P⊂R・The mean duration  
betweentheonsetofiLLnessandthe⊂OLLectjon of  

bloodspecimensfrompatうentswhowereposjtjve  
foronLyl帥WaS5days，andfrompatientswhowere  
POSjtjveforonlylgGwasIOdays，Forpatjentswho  

Tablel Demo！raPhi⊂Characteristksandriskfacl  
to「S fo「20patjents w旺hlaboratoけ－⊂On針med  
Alkhumravjrusnfe⊂tionjnSaudi＾rabia  

VarjabLe  Numberofpatjents（％）  

Age，mean±SD，ra一喝e  

（yea「）  

A望egmuPS（year）   

＜10   
10一＜之0   

20－＜30   

30一＜40   

40－＜50   

50－＜引）   

≧らO  

Gende「．   

仙ale   

Female  

NatjonaLity   
SaudjÅrabja   

Ban如desh   

Othernationautiesa  
Oc⊂uPatbn   

Laborer   
O絹⊂eemPしoyee   

Student   
But⊂her   

D「iver   

Housewjfe   
Sotd－er  

Riskfa⊂tOrS   

L竜Ⅵr唱1norvjsjtjng  

djstri⊂tSthathaYeLivestock  
marketplaces or 
slau呈hterho鱒eS－n仙akkahb   

仙osqujtobjtesonly   
Direct contact with 
Sheeporgoatonly   
仙OSqujtob旺esanddjre⊂t  

⊂OntaCtWithsheepor窒Oat   

T叱kb旺es   

D「竜nki喝raWmjlk  

⊂onta⊂tWithapatientw旺h  

a similar iltness 
Numberofpatjents  
reporti一喝abortionstorms，  
disease，Or9XtraOrdinary  
deathsamo一喝anjmals  

33．4±13．8，11－る0  
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8（40）  

5（Z5）  

7（35）   

10（50）  

3（15）  

3（15）  

1（5）  

1（5）  

1（5）  

1（5）   

20（100）  

9（45）  

3（15）   

5（Z5）   

0  

0  

1（5）   

0   

a E宝yPt，2patients；Yemen，Zpatients；8urma．1patient；   

Ethiopia，1patient；Pakistan．1patient．   
hAトSharaye，Al－Kakia，AL－5henlaisi，Al－fJoaysem・  

WerePOSitjveforonLy短G，⊂OnVaLescentseratotest  

for a risinglgG tjtre were not obtajned be⊂auSe  

Patjentswereejtherde⊂eaSedordjschargedfrorn  

thehospitaLandnotavaiLabLefortesting．However，  

these ⊂aSeS Were⊂OnSidered to have⊂Onfirmed  

ALKV hfection be⊂auSe Of their typj⊂aL clinicaL  
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TabLe2 ⊂LhicaL features and⊂OmPLi⊂atjonsin2O  

Patients with Laboratory・⊂Onfirmed ALkhumra vlrus  

弓nfe⊂tioninSaudi＾rabia  

TabLe3 Laboratory⊂hara⊂teristi⊂SOnadmissionof  
20patients hospitaljzed wjthlaboratory・⊂On僧rmed  
ALkhumraYirusinfectioninSaudiArabia  

Var盲able  Numberofpatient5（％）  Va「table  Numberofpatienb（％）  

血T＞40∪／l  

AlT＞40U／l  

AsT＞ヱ00Uハ  

ÅlT＞之001〟1  

8ilimb†n＞17－印ql／l  

Heh噌lobln＜110針I  

Platelet5＜1仰×109／l  
lNR＞1．ヱ  

m＞45s  

Leukope血＜3・0×109八  
Cre水jn叫冒＞150仰Ol／l  

H櫛LPH＞5q叫／l  
HighC．K＞仰U／l  

Cl盲nkalfeatures   

Fever   
Heada⊂he   

仙aLajse   

州ya短ia   

Hemor「haが⊂  

manげestatjon5   

日au5eaandvom柑l唱   

A托h血釦a   

CentraLnervoussystem  
nlanifestat桓ns   

8acka⊂he   

⊂hjlls   

Dねrrhoea   

Ånorexia   

Rash   
Abdomhal甲jn   
Sorethroat   
⊂叫un⊂tjva＝nje⊂Hon   

馴！ヱiness   

Jaundke   
良etro・drbitalbain  

Co叩P此a軸ns－   

Adl雨s吋nto忙U   
En⊂ephaljtis   

Gastroint号St帥aLbteeding   

D†ssehjn叫ed   

intrava享⊂ul畠r  

COa望U坤坤n   

一昨mt汀巾a匪5hock   

爪印han軸Lvent鵬tねn   
Hemodialy姉  

川Ortal托y  
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Abbfe血tIoni：ALT，alail巾e trinsferase；AiT．aspartate  
traふ申「岬；⊂振甲甲坪ephq吋。kin胱；lNR！internat叫al  

nq叩鳩IIz由帽止10；LDH，b亡愴徳一ehydmgena鱒；RT一昨R，  
re海鱒tranS仁和tio岬○叫さri準dⅦtnrea⊂ttOn；m，Pa祀al  
鵬鵬巾hpla強痛ttふe；SD，Standa祀di涙a軸n．   

major groups：Arenavirjdae，Whichin⊂Lude Lassa，  
Junjn（＾rgentine hemorrhagi⊂fever），仙a⊂hupo  

（BoLivlanhemorrhagi⊂feYer），Guanarito（Venezuelan  

hemorrhagi⊂fever），andSabia（Brazjuanhemorrhagic   

Tabl畠4 仙eanYaluesandrangeofLaboratoryresuLts  
OnadnfssiDrtfpr之Opatjentshospit坤ZedwithLabo（a－  
tqry・⊂Onfir巾ed Alkhumra vjTu5trifectit）nln  

Arさbiaご  
2（10）  

2 
0   

亨（Z5）   

bboratoけ 仙台ah±SD Ran≦狩  Normal 
test  

糾9±12iけ 5‘一5486  

j97士44プ 15－144ア  
ユ4．8±Z4．8 2．ユー88．9   

135±ヱ4  8も174   

3．9±4．享 1．5一之0，8   

A汀（U用  

人IT（U八）  

Bil叶ubih  

（phol／l）  

Hemd・  

如坤庵／り  

L糾ko－  

⊂舛esX  

lO9ノー  

Pli七戸i由×  
109／l  
⊂ねittn紬虐  

（岬10i／l卜  

LDH小〟l）  

⊂K（U／l）  

lNR  
PTT  

（亭e⊂Onds）  

0二35  

か鵬  
5．1－17  

1之0－180  

3．8－10．8  

－som宇田頗印鱒hadmorethan甲色⊂○叩11⊂白日On，he爪印  
totaLnumber畠ddsupto＞6patients・   

PreSentationandriskfa⊂tOrS，andthefactthatthe  
timebetweentheonsetofiunessandthecouectjon  
OfbLoodspecjmenswasatLeast7days，aPerjod  
thatmaygeneraLLybeenough forl号Gtobe⊂Ome  
dete⊂tabLe・［nfa⊂t，1patientwaspositjveforboth  
l帥andIgG on day50f hjsiLLness（TabLe5），  

⊂On斤rmingthat痩GmaydeveLopasearLyas5days  
aftertheonsetofiLLness．TabLe6showstheresult  
OfbivariateanaLysisofimportantclini⊂aL⊂OmPLi・  
⊂atjons and Laboratory derangements and  
mortality．  

餉±由   

148±102  

2晒土ヱ7  

33i7±弘之5  

1．9士1．6   

68＋Z9  

1ユニ草75   

53う28   

244－10128  

231－28338  

1．0－5．5  

40－12Z  

13P－400   

＜120  

11ⅩトZ50  

1（トZOO  

O．9－1．Z  

Z5丁35  

AbbreYiation5：ALT，aLinjne transferase；AsT，aSPartate  
trans斥rase；CKl⊂reatirlePりOSPhokna！e；lNR，iptemitionaL  
no叩aljzed「at吋LDH，la⊂tatedehyq「og訓aSe；m，Pa咋a！  
thrdnbopLqstintlm岳；SD，Standardd6viation．   

Dis⊂uSSion   

VirusesthatcausehemorrhagicfeverbeLongtofour  

134  



BENE2005－041  

AnewYiraLhen10rrhagi⊂feverinSaudiArabja  95  

TabLe5 ⊂onfirmatoryLaboratoryresuLtsfbr20patientshospjtalizedwithLaboratory－⊂OnfirmedALkhumravirus  
帥fe⊂ttOnjnSaud†Arabia  

Test（S）  Number of Daysbetweenonsetofillnessand  
Patients（％）  ⊂Oue⊂tionofbloodforea⊂hpatient  

l帥Only  

蝮Gonly  

l帥and蝮G  

IsolationfromsucklingmkeonLy  
IsoLationofthevirusfromVerqE6ceLLsandfrorn  
SU⊂kl一喝m叱e  

lsolatbnoftheⅥmsfromVeroE8⊂ellsandfrom  
SU⊂klingmi⊂e，andapositiveRT・P⊂R  
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fever）viruses；Bunyaviridae，Whichin⊂Lude RVF．  
C⊂HF．and the hantaviru5eS⊂auSlng hemorrhagi⊂  
feverwithrenaLsyndromeandhantaviruspuLmon－  
arysyndrome；Fllovirldae，Whi⊂h n⊂Lude仙arburg  
and EboLavjruses；and FLaviviridae，Wh†⊂hin⊂Lude  

yeLLow fever．den雪Ue，tj⊂k・borne en⊂ePhaL柑s，  
Omskhemorrhagicfever，Kyasanurforestdisease，  

and Alkhumra viruses．仙OSt hemorrhagl⊂fever  
Virusesarezoonotj⊂，Withthe possibLeexception  

Ofthefourdenguevjruses，Whichmay⊂Ontinuauy  
⊂ir⊂ulate among humans．6仙anyVHFviruses are  
Ve⊂tOr－borne（RVF，C⊂HF，yeLLow fever，den望ue，  
ti⊂k・borneen⊂ePhaL柑s，Omskhemorrhagi⊂fever，  
Kyasanur forest djsease，andÅLkhumra viruses），  
Whjle others are not（Lassa，Junin，仙a⊂hupo，  
Guanarito，Sabja，Hantaviruses，仙arbur窒，and  

Ebolavj「uses）．   

ALKVjsthefourthVHFidentifiedinSaud†Arabia；  
theotherthreeare⊂CHF，der唱uefever，andRVF．  
C〔HF⊂auSedanoutbreakjn仙akkahjn1990，after  

Whi⊂hthediseasehasnotbeenreportedinSaudj  
Arabia・7Dengue fever⊂auSed an outbreak jn  
Jeddah，W占stern provjnce，jn1994．Few more  

⊂aSeShavesincebeensporadi⊂auyrePOrtedfrom  
Jeddah．8ThreeofthefourVHFdiseasesidentified  
inSaudjArabja，nameLyÅLKV，⊂CHF，andDen雪Ue，  

arethus⊂Onfinedto仙akkahandJeddahwhkhare  
80km apartin theWestern ProYin⊂e．Theo⊂⊂ur－  

ren⊂eOfALKVand⊂⊂HFinthesetwocitiesisukeLy  
related to the importation of large numbers of 
Livesto⊂k jnto川akkah⊂1ty through the seaport，  
Jeddah，fortheHajjseason．Ontheotherhand，RVF  
thefourthVHFidentifiedinSaudjArabia，⊂auSeda  
major epidemj亡jn2000－2001h three different  

areasin the southwest of Saudj Arabia，nanety  
Jjzan，Asir，and ALqunfuda，that are far from  
J＾akkahcity．9   
The epidemioLo宮1CaL．⊂lini⊂aL，and Laboratory  
⊂hara⊂terjstics of ALKV are similar to RVF†nfe⊂－  

tjon．9Both disease5Seem tO be transmitted to  
humansbythemosquitobitesand／Ordire⊂t⊂Onta⊂t  
Withinfe⊂tedsheepand宮Oat．No⊂Onfirmed⊂aSeSOf  

either ALKV or RVF infection were reported in 
⊂hjldren Less thanlO years of age．NLen were  

Predomjnantlyaffe⊂tedinthetwodiseasesLargely  
be⊂aUSeOfanjmaL・reLatedo⊂⊂uPation．UnLjkeRVF，  

Table6 鵬ortautyinthosewith，VS・thosew維hout，SeLe⊂tedcompLicatlonsln20patients両thlaboratory－COn計med  
ALkhumravirusjnfe⊂tionlnSaudiArabia  

Patientsw托hthe⊂OmPIication  ⊂ompli⊂atねn   Patients without the complication P 

Total  Djed  ％  Total  D絶d  ％  

BLeedin堅manifestations  
CNSrnanifestations  

亡reatin如e＞15OLlmOL／L  

AsT＞ヱ00U／l  

AIT＞200U／l  

PLatelets＜100×109／l  
LDH＞500U／l  
CK＞400U／l  

Leuko⊂咋es＜3×109八  
Bjlirubh＞けドmOl／l  
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0．11   

0．13   

0．之7   

0．54   

1．0   

0．ヱ9   

0．01  

Åbbrevlations：ALT，aLanlnetransferase；AsT．aspartatetransferase；CNS，⊂entraLnervoussystem；⊂K，亡reatinephosphokinase；LDH，  
Lactatedehydr喝enaSe．  
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anjmat djsease，death，and frequent abortjon．  
ctraracteristic features and usually the first signs 
Of RVF epidemj⊂，Were nOt Observed wjth ALKV  
infe⊂tion．ALKV・jnfe⊂ted ⊂aSeS des⊂hbed herein  
WererePOrtedfromJ＾akkahcityonLy，Whereas，RVF  
epidemic油VOLvedthreereglOnSfarfromthis⊂jty．  
ContactwjthanjmaLsjnthe⊂aSeOfALKVinfe⊂tjon  
occurrcd in slaughterhouses and Livestock market- 
PLa⊂eS，Whereasinthe⊂aSeOfRVF，ito⊂Curredjn  
the field．CLini⊂aL manifestations ofboth djseases  

are simjlar with a few noteworthy differen⊂eS．  

Hemorrhagicmanjfestations（55vs．7％），thrombo・  
⊂ytOPenia（75vs・38％），and elevated⊂reatine  
Phosphokinase（CK）enzyme（95vs・27％）aremore  
⊂OmmOnLy observed wjth ALKV than with RVF  
infection．CasefataLityofALKVishigherthanthat  
OfRVFinfe⊂tioninhospitaLizedpatients（25vs．14％，  
respectiveLy）．VisuaL⊂OmPli⊂atjons and severe  
hemoLyticanemia（hemogLobjn＜80里／L）notedjn  
l．5and15％ofRVFpatients，reSPeCtiveLy，arenOt  
ObservedwjthALKVinfe⊂tjon．ThemeanAsT（1526  
VS．849U／L）andALT（1151vs．397U／L）LeveLsare  

higherinRVFthaninALKVinfe⊂tion・Thefrequency  
of renal impairment was similar in both diseases 
（28％forRVFvs．Z5％forALKV）．   
The⊂OmPLete genome sequence of ALKV has  
beendetermined・ZThevirusis⊂OmPOSedoflOZ48  
nu⊂leotidesencodjngforasil唱Ie3416aminoa⊂id  
POLyprotein．lndependentanaLysesofthe⊂OmPLete  
POlyprotejn and the enveLope protejn provided  
望enetic and phyLogenetic evidence that ALKV  
belongstothetj⊂k・borneftaYivjrusgroup．AnaLysis  
Of stru⊂tUralgenes，genetj⊂distan⊂eS，and evoL－  
utjonaryreLationshipjndi⊂ateSthatALKVandKFDV  
arederivedfroma⊂OmmOnPhyLogenetj⊂an⊂eStOr  

and⊂OnStitutetwodjstjnctgenetj⊂Subtypesofthe  
samevirusspe⊂始S・ヱ   

KFDV，firstrec（唱nizedin1957，⊂auSeSa⊂UteVHF  
Prjn⊂ipauyin theShim〔唱a and Kanara djstrlctof  
Karnataka，lndia．10・11The diseaseis common jn  
youngaduLtsexposedduringthedryseasonjnthe  
forest．Rodents，Shrews，ind monkeys are the  
reservojrsofthjsvirus．1tistransmittedbythebjte  
Of jnfe⊂tive ticks（HoemophysoLis sp輌gero），  
espe⊂iaLty nymphalti⊂ks，and Less亡OmmOnly by  
dire⊂t⊂Onta⊂t With jnfe⊂ted rodents．Human to  

humantransmisslonhasnotbeenreported．Afteran  
in⊂Ubatjonperjodof3－8daysthediseasemanlfests  
Withsuddenonsetoffeverand severeheada⊂he，  
foLLowed by ba⊂k pajn，SeVere Painin the ex－  
tremities，PrOStration，relatjve brady⊂ardja，Lym・  
Phadenopathy，⊂OnjunctivaL jn）eCtion，Pete⊂hiae，  
andotherhemorrhagicslgnS．AfterthisinitiaLstage．  
a biphasic course with mild meningoencephalitis 
andfeverdeveLoplngafteranafebrjLeperiodofl－2  
Weeksjs⊂OmmOn・AsmaLLproportjonofpatients  

deveLopcomaorbron⊂hopneumoniapriortodeath・  
The⊂aSefatalityfromKFDVjs2－10％．10・11⊂ompared  
to KFDV，thjs study suggests thatALKVis trans・  
mitted to humans by mosquito bites or dire⊂t  
⊂OntaCtWithinfe⊂tedsheeporgoat．UnLikeKFDV，  
ti⊂ks do not seem to beimportantln the trans・  
missjon ofALKVto humans．The role oftj⊂ks and  

rodents in the transmission of ALKV among live- 
StO⊂k，however，remajntobeeLu⊂idated，］tisnot  
yet⊂lear whether transmjssjon of ALKV from  
anjmaLsto humanso⊂⊂urSdurjn望aCute⊂Linj⊂alor  
Sub⊂linica11nfections or from asymptomati⊂Car－  
riersamongsheepand号Oat．⊂omparedtoKFDV，the  
⊂aSefatalityfromALKVjnfectionisreLatjveLyhjgh  
（Z－10vs．25％，reSPe⊂tiYeLy）．The presen⊂e Of  
⊂entraLnerYOUSSyStemmanifestatjons，OreLevated  
serum bilirubin in patients with confirmed AtKV 
infectjonwassigni月⊂antLy asso⊂1ated wjth h鳴her  
mortaLity．8jvariateanalysjsofother⊂OmPLications  
andLaboratoryderar唱ementShowednostatisticaLly  
Sjgntfi⊂anteffectonout⊂Ome．Perhapsduetothe  
ljmitednumberofpatients．  
In⊂On⊂Lusion．ALKVisanoveLhemorrhagi⊂fever  
ftavMrusthathasbeenisoLated，Untilthjswr柑n宮，  
Onlyfrompatientsfro汀＝MakkahandJeddahjnthe  
Westernprovin⊂eOfSaudjArabia．AcutefebriLe爪u・  
Like軋Iness with hepatitis，hemorrhagic manifes・  
tations，and tes5⊂OmmOnLy en⊂ePhaLitis are the  
maincLini⊂aLfeatures．Theroteofarthropodssu⊂h  
astjcksandmosqu旺OeS，andanimaLssu⊂hassheep，  
goat，androdentsinthetransmisslonandmainten－  
anceofthevjrusremainstobeeLu⊂jdated．  
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