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T hese recan m endatibnsofthe Advisry Conm iieeon Inm unizatbnf radtioes@C | )update the
previbu srecom m endatibnson hum an rebiesprevention CDC .Hum an rebespreventopn—4 niked

§ tates1999 1 recom m endatibnsofthe A dvieary Comm iitee on Inm unieatbn? ractioes! I W R
199948 [l 0.Rf 4])and reflectthe Saiu sofrebiesand anteebiesbbbgrsin thel nikedS tatesT his
satem ent 1) provbesupdated nbim atibn on human and anim alriebiesepdem pbgy; 2)

simm areesthe evidlence rggading the eflectivenessgefiicesy , inm unogenicity ,and ssfty ofrebies
bbbgrs 3)prestsnew  Iom atibn on the cost-efliectienessofreb espottexpos re propylis 4)
presentsrecom m endatbnsbrrebespogtexposs re and pre-expos re prophyliis and 5) presents
nm atbn regarding treaim ent conseratbnsbrium an rebespatents

T hese recan m endatibnsmvole no s bgtantiEldengesto the recom m ended gpproadh Prrsbes
postexpos reor pre-expods re prophylXis AC | recom m endssthat prophy iExisor the prevention of
rebiesn hum ansexposed to rebesvaus$ou H nclide prom pt and thorough w ound cleanang
Hbw ed by passie rebesinmuniatbnw thhuman rebiesinmune gbbu ih (' G)and vaacnatibn
w ithacllal bure rebesaccine. Forpersnsy ho have never been veaoinated agangrabes,



postexpos reartieb esvaccnatibn siou H alv aysinclide adm nEratbn ofboth passie antibody
R B)and vaane (human dipbi celiveacine [HDCV] orpurified chicken bryo celhexcine P CECV]).
P ersonsw ho have everprevibu g received can plEte vaaoihatDn regin ens(re-exposs reor
pogtexpos re)w thacllal lu reveacine orpersonsy ho have been veachated w it othertypesof
veacnesand hae previou sl had adoaim ented rebiesyau sneutralizing antibody titershou H receie
only 2 dosesohvaacne: one onday 0 (@son asthe exposs re Bracogn red and aom netratbn of
\vaace can be arranged) and the stcondonday 3.H G isa0in hEtered only once (e et the
beginning ofanteeb esprophy B 1o previu s/ unvaacnated persnsto provide mm edete,
passie rebesvau seu talizing antibody coverage untilithe patient repondsto HDCV or? CECV by
adiel producing antibodiesA reginen of’5 1-ml dosesofHDCV or? CECV shou H be adm nEersed
ntran ussu =1y to previousl unveacinated persnsT he fat dose ofthe 5-dlo course sou Hbe
adn hneerad assoon aspossb ke after eqoosi re (day 0).A ddtbnaldosesshou H then be adm ntered
ondeys3,7,14 ,and 28 afterthe fast vacohatbn..fR ebiespre-expos reveacinetbn shou H inclide
threel 0-ml npabnNsofHDCV or? CECV adn nEered ntran ussu Iady (one njection perday on days
0,7 ,and 21 or28).

I odiicatibnsy erem ade to the Iangu age ofthe gu belinesto claily the recom m endatibnsand better
secily the Sluatibnsinw hich rebespost-and pre-exposs re prophyissiou Hbe adn nHered |l o
new rebesbobgrsaeprested ,and no dhengesy erem ade to the vaaohaton shedu Bs

How ever, rebiesvaccine adsibed ¢ VA B DportC orporation) Eno bngeraalb e Drrebes
postexpos reor pre-expods e prophy s, and ntradem alpre-expossi re prophylxisiEo bnger
recom m ended becau < & Bnot avaliEbE nthel niked’ tales

htroductibn

R ebesEazooncte deeae caued by | A visuesin the Fan l/R hebdovirdae ,GCenus yssavmu s —
4).V musstypEly presnt n the sshaofdiniall illm an m dlsand Btrans itted through abite.
Afterentering the cenralnernousysem ofthe next host ,the viso scau esan eaite ,progresaie
encephabm ye litisthet is5ai ot alv eysEtal T he naubatibn period nhum anseusialy sverd

w eekstom onthsbutrangeston daystoyears

A sauess kofim proved canine vaaoniatbn progran sand srey anin alcontrolLam axked decreaee n
dom edcanim dlriebesaesn thel niked S tatesocuned alterll orbll arll.T hisdecine Edtoa
sibgantEldeaease N Ndipenou sl aau red rEbesan ong hum ansE). h 1946 ,atotalof8 384
ndDenoustebesEEsy ere reported an ong dogsand 33 aeesn hum ans I 2006 , atotalof 79
EEe0frebesy ere reported N dom esic dogsnone of hichw asattribu ted to enzooticdog-to-€og
rans BN ,and three cagesy ere reported N hum ansE).T he nfectiu ssu reesofthe 79 aesn
dogsw erew HEE resenorsordogsthetw ere transbeated fion  bealitiesy here canine rebesvaus
\ariantsgtillcaa) Be.l one ofthe 2006 hum an rebescasesy asaoqy ked flon: ndipenousdom estic
anim aE).T husthe lkelihood ofhum an expossire to arebd dom edcanim dinthel niked S tetes
hasdeaeased sibsantEll . How ever,one ofthe three hum an rebescaeesdBgnosd N 2006 w es
asscEredw ith adog bite thet oaauned n theP hillippnesw here canine rIebesisezoot. T he gk
Prrentoducton from ebroad rem ans(). htematbnalraelarsto axeasy here canne rebes



rem ansernzootcare etrek Prexpos re to rebesfon don edicand radogs

I nlke the Sluatibn ndevebping cauntriesw 1 anin alsae the m ot m portant potenteElsoure of
infecton Hrboth hum ansand dom etcanin s thel niked S tatesll ot reported caesofrabes
ooal ran ong amaoresprim aily raoooons, sunks,and foxesand varu specesofbatst bes
an ong nsectvorou shatsooal isthroughou t the continentall niked S tetesHay asliem ans
con=etentl rebesstiee. Forthe padt sveraldecades the m gty ofnetu il axou ked , ndpenous
hum an rebeseEesn thel niked$ tateshae res ked flom \ereEentsofrebesvat ssasscEtedw ih
nwctivoroushats).T he bne hum an caee reported N thel niked S tatesdu rng 2005 and tw o ofthe
three hum an rebiescaesin 2006 w ere ettribu ted to bet exposs resG 8). During 2004 ,tw o ofthe
ephthum an rebesEaesies ked filom batexposires( ne ofthess rebespatentsrecovered and
rem ansthe onl rebespatent to have siraedw thout the adm nErationof rabiesveccratian Q).
k ebesw asnot mm edetel) recognieed asthe cau<e ofdeeath n the other2004 petient ,and orlgans
and avessl rgrait fiom thispatientw ere ttangp lnted nto ourpersons res bing ncihiAlrebes
and deeth n ellofthe recpentsQ0).

Approxim etely 16 D00—39 P00 personsoan e ncontactw th potentielly rebd anim alsand recene
reb espogtexpos re prophy i iseadh year (11).7 o goproprietely m anage potertElhum an expossi res
10 rEbes the rk Orinfectibn m ust be aaaratel asessed. A dn nEtraticnof rabies postepoaure
prophy i isisam edalu rgency ,not am edalem ergency ,bu t decEbNsSn ust not be delbred.

P rophy Ixisisoocesbnally com picated by adverse readtibnsbu t these reactibnsae rael svere
a2-16).

Forthe=e recan m endetibns detaon the saety and eficayy ofactive and paesie rebesaccnatbn
w ere derived flom both hum an and anin elsudiesB ecau e controlled hum an trislscannot be
perfom ed ,sudesdesarbing extensie fieH experience and in m unogencity sudiesfon certan
aeassofthew ortlw ere review ed.T hese dudesindicated thet postexposs re prophy Iisoom bining
w ound treatm ent, bcal infillrationofrebies imm une gbbu Ih ¢ I5),axd veaonatbn sunibm
eflectaew hen goproprietel adn nHered (17—22).How ever, reb eshasoocesnally devebped

an ong hum ansv hen key elem entsofthe rebespostexposs re prophy IEisregim ensy ere o ted or
noonrectl adn nHered.T m el and gopropriste hum an pre-exposs re and pogtexposs re prophy s
w llprevent hum an rebies haw ever,the num berofpersonsteceiving prophy Iiscn be reduced if
otherbasr public health and veterinary progran saxew orking to prevent and contioliebes

P ractial and aau rate health educatibn ebout rebies dom esicanin alvaacinetibn and reponsb ke
petcare ,n odem sray anim alcontrol, and prom ptdiBgnosscEnm Nin ke unnecess=axy anim &l
exposs resalevEte nherent natu 1Al rksskerexpos re ,and prevernitm any caaim fanoesthet

ress k in the need rrebesprophy s

I ethods

TheAdvieory Conm iitee on Inm unization? ractines@AC P R ebes! orkgraup festm et n il 2005 to
revien previbusAC P recom m endetibnson the preverition ofhum an rebes(ubliehed n 1999)and
1o outline aplan Brupdating and reviEng the recom m endetibnsto providle ckeaxer,m ore seciiic



ou dance Prthe adn nHEratinof rables pre-expos re and pogtexposs re prophy s T he

w orlkgroup he m onthl teleconerencesto dieu sstherrevien ofpubliened and unpublihed deta
on rebiesand relted bbbgic products Deta on the eflectiveness efficesy , in m unogenicity ,and
sskty ofrebesbbbgicsn both hum an and anim eludiesy ere revew ed uang asysem &tc,
evibence-based goproadh.

R andom zed trislsorw elleondu cted cohort fudiesy th untreeted com parisn groupsy ou H
provide the be<t evilence offthe direct eflectivenessofeb BSpre-expos e and postexposire
prophy Iixisto prevent rebesasocEted deeth. How ever becau e ofthe aln ostunversal Bty
an ong untreated personsinectedw ih rebesvausno sich controled studiesexeL. How ever,
sudesdesarbing finalheakth outoom esan ong personsexposed to the rIbiesvausdo exH,
incbding fudesuang om u Btbnsofrebesbbbgcs tin ng ohveane dosesand routesof

ain nEratin thatarentrecon m ended Bru nthel nikedS tatesT hese and othersudesy ere
dentified by review ng the? ubl ed datebage and relevant bibibgrephiesand by consst g sibect—
m etterexpertsT he lerature review did not dentily any studiesofthe dect eflectivenessofiebes
pre-exposs Ie vaaohetibn in preventing hum an rebesaes$ uch sudiesw ou H be difiu ko
conductbecau s rEbespre-expos re vaaonatbn sntended to ain plly the pogtexposire
prophy i isthet Brequ ked alterarecognieed reEbesexposi re.R b espre-expos re vaanatbn e
m pht aford mm unity against an unrecognized rEb ESexposs re ,an outoom e thetw ou H be difiu k
tom easire hcontrollied fudiesHow ever, rebescEeshae ooy red an ong those w ho received
rebespre-expos re prophy Iisand did not receie reb espogtexpos e prophy IxXis@3), ndcatiy
that pre-exposs re prophy ixisn hum ansienct universsll efliectivew thout postexposire

prophy I is B ecau e ofthe pau city of form alstudieson the eflectivenessofrabespre-exposi e
vaacnatbn in hum ansthe leratu re w esseached orsudiesthat reported cliniial outoom esan ong
anim absthet received pre-expos re riebesprophy ixisw th cella) lure rebesvaccine andw ere
sibssouently dhallienged w ith rebesvau s Bvaliatibn ofthe eflectivenessofanteebesbbbgrsn
experm entalanm alm ode BEhasbeen esentElto devebping sacessll lieb espreventon
gpproadhesbrexposd hum ansA nim ddudesnvestpating the eflectivenessofoth pre-exposire
and pogteexposs re reb esprophy By ere review ed and w ere used tom ke nferencesabout the
deecteflectivenessofioensed rebesbbbgesn preventting hum an rebes

Dataregading the m m unogencity ofrebesbbbgcsak® w ere revien ed. A sessang protective

in m unity aganstrebiesisoan pkex.V insneutalzing antbod esae believed to hae aprin aty ok
N preventing reb esvau snectbn. How ever, aatibody tiersabne do not alv eysdwectl cone e

w ith ebsLite protectibn becau e ofotherim portant mm unobgcfadors! onethebss the ebility of
avaxre to ecirabesvau sneu talzing antibod iesh anim alsand hum ansand the dem ondratian
ofprotectbn N anin alsBgenerall Ve ed asareanab kB s nogete ofprotecton Brinerent=
extensn to hum ansR4).A khough adefinitie ' protectie’ titer annot be dessribed rallhogts
under&allexposs re senaribs;tw o w orking defintbnsofadequ ete rebesvau sneu talizing antibody
reference valieshare been devebped to define an gppropriete , ntect adaptie host repon=s to
veacnatbn. T he leratu e review inclided sudiesin hum ansthetm easi red rebesvausneutralizing
antbody N repon=e 1o rEbiespostexposs re prophy i iscongiting ofhum an rebiesimm une gbbu N



R B)and 5 nran usu er(@ ) dossofellal blure rebesaacne and the recan m ended pre—
expos e prophyliisregin enof 3 1| dosesofeellal bure vaaone. T he outoan esofinteres Br
these sudiesw ere antibody tieisof0 5 | /ml (edby thell ordHeekh( igenkatbn [l HO ] asan
ndcaior of anadegy ate adgptie mm une repone) €5) orcm pkte vausneutralzatbn etal 5
<1um diitibn by the repd floresent baushhbibntes @ -1 ) (ed by AC P asan ndicaiorof
an adequete agptive Inm une rePons) 26).1 he leratu re o w esearched Previbence
regading the sety ofthe Ibensed rebesbbbgicsaalkbE Prus nthel niked$ tetesin both pre—
exXposs e and pogtexpos re duatbns

AC } sSdharterrequ kresthe com m ittee to conslerthe costsand benefitsofpoterntel
recan m endatibnsy hen they are delberating recon m endatbnsbneaccne us nthel nikedS tates
Few sudiesexE on the cost-eflectivenessofreb esprophy ixisn vaou spotentelexposire
senabsA dalienge N conduating sich sudiessthe Bk ofdeta on the probebility ofrebes
trans BN underdferent expos re senamsexogptw hen the nvoled anim altestspogtiae r
rIebesT o provide mom &tibn on the cost-eflectivenessofreb Espostexpos re prophy i, anew
analyssw asconducted to estim &te the cost-eflectienessofreb Egpostexpos re prophy ixisn
\arou spotentElexpos re senarbsA Debhim ethodobgy w esused to estim ate the ek or

trans BN ofrebesto ahum an N eadh ofthe senarbsand thisnm atbnw asued N the cot—
eflectiernessaku HHONs

T he rebesy orikgraup review ed the previbusAC | recom m endaetibnson the prevention ofhum an
rbiesand delberated on the aaikbk evidence.ll hen definitive reeaxch evidencew aslbcking the
recom m endatibnsncorporated expert opnbn ofthe w orkgraup m em bersT hew orkgraup ssught
nputfiom mem bersofthell atibnalA ssecietibn of! tatel ubicHeskh Veternnariens the Councillof
§ tate and T ermitorElEpDem DbgHESCS T E),and g=te and bealpubic heclth officES T he proposed
revieed recan m endatbnsand adralt gatem entw ere preented tOAC | Nl ctober2006 A fter
delberatbns the recom m endatibnsy ere unanim ousl epprovedw thm horm odificatios Rurther
m odificatiasto the draft s=tem entw erem ade by g the CDC and extemalreview processto
update and clenify w ording in the doaum ent.

R ebiesB bbgics

T hree cella) lu e rebesvaccinesae Ibensed nthel niked’ tetes hum an dipbd celveacine HDCV ,
I ovad’ } ebies sanofipasteu r),purified chidkem bryo celhaadine ¢ CECV f aAvert ) ovartis
Vaadhesand D Bgnostics) ,and rebesvaacine adsibed ¢ VA B DportC orporatibn).) nly HDCV and
PCEV ae avalbE Drus nthel nikedS tates( ebE 1). Foreadh ofthe aaskb ke vaaesthe
potency ofl doe Egreaterthan orequalto thell H) +ecom m ended standaxd of2 5 ntemeatonal
unis@ perl Oml ofveane @7).A Tl1 0wl I do= Busd Drboth pre-exposire and
postexposs e prophy isregin enst ebesvaccihnesnduce an active mm une repon<e thet nclides
the produ ctibn ofviiu sneu talizing antbod essT he adtive antibody repon=e requ kessgoproxin etely
710 daysto devebp ,and detect=b E rebesvau sneu tralizing antibod esgenerclly peiset breverd
yeasA vaahnetbn ressnitiEted and con peted ussiall/ w ith one vaadine product. | ocinial
ey ere dentified thet doam ent adhange n eficagy orthe frequency ofadver=e reediiasw hen



the =ressnitetedw ith one vaaane produ ctand com pEtedw th another-

T he passie adn nHErationoRR B sntended to provide an imm edete sipply ofviuseutalizing
antbodesto bridge the gap untilthe produ ctibn ofactive mm unity N repons o vaane

ain neratio| = of G providesauepd ,paesie inm unity thet peigatsbrashort tin e (haliFkE
ofgpproxim ately 21 day9 @28).Tw o anteebiesin m une gbbu Ih (0G) 1oim u Etbnsprepared from
hyperin m unized hum an donorsaie lcensed and asikEbk Bruse nthel niteds tatesHyper: b
$/D ( akeorisB pthergpeutidand In ogan ® R ebiesHT (Sanofipaeteu ). h allpogtexposire
prophy i isregin ensexospt Prpersonsprevbou sl vaocneted HR G shou B be aoim neered
conaunently w ith the fat dose ofveacne.

Vaones penssed orl s nthel nikeds tates
HumanD pbdCelVaacine

HDCV isprepared fiom thef im and oore srain ofrebesvausgrov nonll R C-5hum andipbidcell
al lure ,concentrated by u ikfilration, and nactivatedw ith betapropblectone @2).HDCV B
PmuEedDri ain nHErato nasigedos vElcoontaning Vophilived vaaoine thet B
reconstiuted n the vElw ith the acoom panying gerie dibent to afinalvolme ofl O mL juistbefore
ain neration.( ne dose ofreconstituted vaaone contans<150 g neom ycn s liste <100 mg
abum in,and 20 pg ofphenolred ndicator. ltanainsno preenativear sebilwer.

P unified Chik Em bryo CelVaaine

P CECV becam e avallbE nthel nitedS tatesin 1997.7 he vaaoine Bprepared fiom the fiked rebes
vaussran Fly LB grov n in prin aty au b resofdhicken fbroblEsts@29).7 he vinssnadtivaied

w ith betaprop b ectone and T rtherprocessed by zonal centrifigatipn N assiaos dendly grad ent. it
sDOmuEed Ori  ain nEration nasirgiedos vElcontaning Yophilized vaane thet 5
reconstiuted n the vElw ith the acoom panying gerie dibent to afinaelvolime ofl O mL juistbefore
ain nEration.) ne dose ofreconstituted vaaoine contains<12 m g poligeine ,<0 3 m g hum an serum
abum in,1 mgpoteessim glitan ete,aod 03 mg<dum EDTA .l o presenativesae added.

R ebesihmuneG bbu Ihs pensed Or! = nthel nikeds tates

ThetwoHR G productssHypert &b §/D and nogan ® f ebiesHT ,ae bG preparatibnsoconcentrated
by coH ethanolfiactibnatibn fiom plesn aofhyperin m unized hum an donorsT he Hypert &b S/D B
om u ted through the treatm ent ofthe I m une gbbu I fiactbnw £h0.3% trin-butylphogphate
@ hlent to nadivate potentEladventibu svane9and 0 2% ssdum doEe @detergent to
nactivate potentiEl adventitibu svan =9 and the gpp ication of heat (30T [86°F] or6 hours)A fer
u lrafiliration, the finalproduct iBal5% —48% protein sslitbn nglcine.The hogan°f ebiesHT B
prepared fiom the col ethano Hractibn ofpoolked venou splesn aofdonois, d=bilwed w #hglcine,
and sibjected to aheat-treaim ent process(G8°C —60°C [136°F—40°F] 1orl0 hours) o rednaie
potentEladventibusvauesw ith the finaloim u Etbn congiting of10% —48% protein.BothHR Gs
ae sandadived et an arerage potency valie of 150 || perml ,aod sipplied n2-mL @00 1 ) vieksbr



pedetrcu and 10-mL @ 500 I )viEksbraou ku<e.T he recan m ended doe B20 1 /kg Q133
mL/kg)bodyw epht.BothHR I preparatibnsae consered equall efitacbusy henused es
desrbed i these recan m endetbns

T he=e productsaie m ade firom  the plesn aothyperin m unieed hum an donoisthet, n theory ,m Dht
ocontan nectbusagents!l everthebsss the ek thet ssich productsy lltransn £ an infectibu sagent
hasheen redu ced sibgantiEly by ssreening plesn adonorisbrprevbusexposi e to cartan vinss,
by testing Drthe preence of certan aunent vau sniectbns,and by nadnatirgard/or rem oving
certanvmuss! o ttans Ebn ofadventitibu sagerntshaesbeen doaum ented alteradn nEratianof
H Gsbened Nnthel nikedS teates

Effectivenessand nmunogencity o b8 bbgrs
Efflectivenessoff ebes ogexposi re? ophylxsHum an’ udes

A Eerature sach dentified 11 sudiessegading the diect eflectivenessofary ing regin ensof
1reb espogtexpos re prophy BN preventing rebesassceted desths(18 30—-39).An additonal
ephtsudieswy ere dentified fiom review sofbbibgrephiesorons kstbnsw th sibjctm atter
experts(19 40—46).

T hree lage rettopedtive cohort tudiesy ere dentified thet dessrbe difErencesin rebesn ortslity
betw een rEbesexposd personsersonsy ho w ere exposed to proven or s pected rebd anim &
w how ere vaconetedw ith oblerom u Etonsofrebesvaacine com paredw th an ey exposed
personsy how ere not adin nEered prophy IExis@1 44 46). hone 1923 sudy of2 174 persons
bitten by "'presim ebly rebd' ' dogsin hdig,2 9% ofpersnseccinetedw 1% $em pEnernetissie
rebesacine ( 1V)sibataneousl Brl4 deysdied fion rebiesoom paedw £th62% of
unvaadneted persons@l). A notherstudy ofpersonsbitten by assim ed infective rebd anim as(ie.,
one orm ore otherpersonsbitten by the san e anim aldied fron rEbe9dumng 19461951 ndcaded
that 83% ofpersons ‘aom pketel treated'w &h 5% S em pk rebeswaacine ,23 1% of 'incam pEtely
treated’,and 43 2% ofunvaadneted personsdied fiom rebies@6).A thid sudy nT hadland N 1987
doaum ented no deathsan ong 723 personsbitten by dogs©61 ofthese personsw ere bikten by
confam ed rebd dog9w ho received one ofthree rebesvaaciness§ em pkeveane (0= 427) ,HDCV ¢
= 257),orduckenm bryo veacne (0= 39) @4).How ever,45% (ine of20)ofunvaaonated personsw ho
w ere bitten by corfam ed rebid dogsdied fiom rebesA Bofthe personswy ho dedw ere sverely
bitten on the taoe ,nedk,oram sA Bunveanated personsw ho s invived aliterhaving been bitten by
confam ed rebd dogsw ere bitten eitheron the Egsorfeet A fhough these Sudiesdesrbe

outoan esofpersonsiecei/ing ober-om u BBlonsofrebesvaccnesthat axre notused nthel niked
§ tetes they dem onstraie thet am gprity ofpersonsbitten by know n rebid dogsdid not acu ke
rebiesand provite heoal evoence ofas bsantHE protective eflect ofreb esvaacnatibn after
rebesexposire.

T he eflectivenessofeella) lu e rebesvaccine plisiebesbG N preventing hum an deethscfer
reb Esexposs re hasbeen dem ondrated in certain qudies(18 19 3032 39 45).0 ne progpectie
study desaribed 10 chiliren (@ged <12 yeargand 32 adu ksw ho had been adn nHered HR G



Hypen=b’ Cutterl sboratoriesBeneky CA J SA)and5 1 dosesofHDCV ( htiutl erieux,

L yonsFrance) aliterexposs re to s pected orconfam ed rebd anin els(ran-tissie postive by
floresent antibody testing) G0).A Bexposed personsiem aned rebestiee during 5 yearsof
ob=retibn. A notherstudy investipated outoom esbro0 personsw ith hiph-+ek exposs resoiiesor
dieect exposire to sslafion anim alsshow n to be rebd by fioresent antibody tet=sorbiesion
w B canoresorbetsthetw ere not aailkb ke Briegting)w how ere trestedw #hHR G and5 |
do=esofHDCV ( yethl eboratoriest adnor A) (18).A Bpetients, incliding 21 w how ere bitten by
proven rebd anim alsran tesie flioresent antibody postive) w ere rebestiee after10—418

m onthsofB by tp.A thd sudy doaum erted 45 persons=verely bitten by corfam ed rebid

anim asran tesie flioreent antibody postie)w how ere aom hetered? G ofmu Eorgnand 5
I dosesofHDCV ( "htiutl erreux)(@9).I o rebiesteEed deethsw ere doaim ented 612 m onths
alterexpossire.A ourth sudy indicated no hum an rebesasesin 12 m onthsofolbw 1p an ong 45
patintsreceingHR G Gericb)and 6 1 dosesof CECV @ehringy erkel esarchl boratores,

I aburg)l etGem any)altercontadtw ith proven rebd anim als(orain tesie flioresent antibody
postie) G2).0 therstudiesexan ning outoan esbrpersonsy th vary ng degreesofexposi e to
confam ed rebd anim alsy how ere adn nEered 6 dosesof? CECV | w khorw thoutHR G &
reported no rebiesdecthsin 1215 m onthsofO by tp @9 45).5 everdldudesa® hae

dem ongtrated tre effectivenessofintradem dl(D)adn neratinofcEll allure rrbesaccinew th
orw thoauth G ©fhum an orequ ne orgn) N preventing rebesan ong exposed hum ans@3-35 37).

Tw o sudiesdem ongrated the rok off G adin hEration inanjunctbnw thvaochne N rEbes
postexposs e prophy Eis@?2 43).T he fat dessribed quantiiative 1obgic cutoom esin 29 persons
=verel bitten by arebid w olfand dem ondrated the i portance ofiebesantieium aim nhEratian
N the et=bIBm ent ofan ealy ,paedie b esvausneutalizing antibody Evelin patientsand
protectibn aganstrabies@0 43).Am ong five petientstreatsdw ith 2 dossofrebesantieium and

I TV r2l deysalhad detectebk bBvelbofrebiesvausneutalizing antibody during the fat 5days
and dlsirnaed.Am ong seven patientstreatedw ih 1 do ofantieeium haddidibntoll 1V ,&ihad
detectebk antibody during the fat 5 daysbut urofskhad bw antibody tiersby day 21.0 ne of
the saven ailed to devebp m ore than avety by anitibody velbeyond day 7 and eventuaily died
fiom rEbiesAmong the five personstreatsdw hil TV w thoutantieerum ,none had detectebe
antbody bvelbebie dey 19 ,and three died fiom rebess Ih the second study ,none of27 persons
s=verel/w ounded by rebd anim alsinChinaw how ere treeted w ith purified han gerkidney cell

¢ HKC) rebesvaane plishorse-orgin riebiesin mune eium died fiom rebies@?2). hcontreet, 2l
three sverely w ounded personstreatsdw &hP HKC abne died.

Efflectivenessoff ebes ogexposi re? ophylxsAnm all udes

During the preceding fou rdecades ress Esofexperim entalsud e ang varou sanim elspeceshae
spported the use ofcellal lu re-based vaaohesbrrprotectbn aganstreb esalfer niectbns For
exan pk ,apogexposs re prophy iisexperm ent conducted N 1971 in thesisn onkeysuang an
experin entalpu rified ,concentrated tisssie-a) lu re vaaone abne ,orincom binatbnw ith hom obgous
antesbes=um ,dem ongrated theta angke ain netration oftiss e-au lu e vaane afterexposire
10 rebesvau sprovited sbgantEl (&ven ofegnt anin a5 protectibn agangt the devebpm ent of



rebies I alditibn to dem ongtrating that hon obgou sorheterobgou santeebes=wium abne

ress lked in poorprotectdn fiom 1EbesE3% —88% m ortalty), the experim entaldetassiggested thet
hiphly concentrated ,pu nified tissi e-au lure veaone m phit be eflective rpostexposs re prophy Xis
N hum ans@7).A sudy n 1981 doaum ented lim ied protectibn against akthal rebesvau schellenge
ngoatsy ho received B A veaonew th orw ihout anteebesgoat erum @38). hcettke ,another
Besodk peces the siperprity of tissie a i re vaadne overbran-ergn veane w a6

dem ongtraied (49).5 in el , n eep vaacine abne provided I ied protectbn ,butvaacne n

aan binatobnw &th polycbnal bG provided the best autoom e G0).A 1989 evalietibn ofpostexposi re
prophy ixisaim nEered to dogsdem ondrated an ierfindingsT he cam binetibn ofserum and
vaacne provioed neaxly can p Ete protection com pared w h anim alsreceiving vaaoine only and
nontrested contolsG1).

P revibusanim alpogtexpos re research 1oau sed prim anly on ntenentonsagang tadktbnaliebes
vRlESHON ever,new Gausstive agentsofrebesoontinue to em erge ,as0em ongtraited by the recent
dessaripton ofourmovel Vsawauesion batsn Bureaa A raen @R AV) Khu jand KHU V), ikut

¢ KV),andVl etCaucaaanbatvaus( CBV) G2 53).T he com bined eflectoff G and veacine alter
expogsiretthe urnew BEEsY asivesiDated h & yrien han serm odelLusing com m ercely
aaikbE hum an produc=oran experm ertalm A b G4).C oventional ieb espogexposi re

prophy ixisprovided itk ormo protectibn aganst allburmen betvau s h general ,protectbn

w asiversel reEed to the genetic detance betw een the new B EEesand ttaditbnalicbesvauss
w hich dem ongtrated theu st hessofthisanm alm odellin estim ating the potentel m pactof thee
nev lssssmueson hum an and dom escanim alheakh.

Inmunogenccity off ebes ogtexposi re? rophy ks

T 0 esesssthe ebility ofrebespogtexposs re prophy st elctrab esvau sneu tralizing antbod esn
hum angsudiesy ere review ed thet doaum erted antibody repon=sto rIebkespotexposire
prophy s Faurstudiesofantibody reponssto rebespogexpos re prophylisy th5 1 doss
ofHDCV w thorw khoutHR G w ere dentified B0 55-57).Becau<e no sudiesy ere dentified thet
exan ned antibody reponssto postexposs re orsin u ted postexpossi re prophy sy £th5 |
dosesofthe Ibensed?P CECV veadine € epA vert)plisHk G ,aludy reporting antbody reponesto 6
I dosesofancther? CECV 1omu letibn € ebipur i ovartis) accnesand D iagnogin adn nigtered
w thorw kthoutHR G w asieview ed @6). h arandom red triel, lpersonstecevingHR G and 5 |
dosesofHDCV (In ovad’ } ebie devebped rebesvausantbody tiers>05 1 /ml Etigupto

42 deyscterprophy i xsntEtbn 66). h al%99 caee-eresan ong 40 personsy thdverse
hEoresofexpos re to anin assiected ofhaving rebes allpersonsy ho receved 5 | doesof
HDCV w thorw kthoutHR IG seroconverted orhad ncreagesin baseline erum antibody titersalter
the fith vaadine dose (geom etricm eantier [Gll 1]1=622 1 /mL) G7). Furthem ore ,asonificantly
hipherm ean antibody titerw asob<erved in the group thet received HDCV andHR G @Il T =123

I /ml ; gandaxd enor s E] = 2 9) than n the group thaetreceied HDCV abne Gl T =851 /mL;SE=
1.6; p=0.0043). h arandom ked ,m odified doubE-bihd ,m u ibenter, sin u Eted postexpos re triel,
242 healthy au kvolinteersw ere ain neered R G (Inogan 1 ébiesHT )and5 1| dosesofeither
HDCV (I ovaxX’ R ebies orachiom atogrephically pu rified Vero-eellicbiesaacine CP R V) G5).A I



patpantshal rebesvausneutalizing antibody tiers>05 1| /ml by dey 14 and m aintaned this
bwelthrough day 42 .7 aticpantsrecei/ing HDCV had hipherGll T sondaysil4 and 42 than did
patcpantsieceiving CP R V . h the progpective sudy can paring rebesneutralizing antbod esn the
=ium ofdhilren com paedw ith adu ksbiby Ing postexposs re prophy s, all25 adu ksand epht
chibiren tested on day 14 had rebiesvausneutralizing antibody concenratbns>05 1 /mL G0). h
aiditbn ,no diferencesin antibody tierw ere ob<erved betw een atu ksand chibiren ,aod allpersons
rem aned alive during the 5 yearsofBbw 4.

Effectivenessoff beS reExpos ref ophylxsAnm all udes

B ecau e no Sudies=xE on the eflectivenessofreb espre-exposs re prophy IEXisn preventing rebes
deathsin hum ans, Reratu re w asievien ed on the eflectivenessofpre-exposs re veaonatbn nanin &
m odesT he effectivenessoficb iesvarcine hasbeen gpprecieted Him ost ofthe 20" century on the
bassofanim dlexperim entsCom m ercHl icbesvaccnesae Ibensed Hrertan dom et pecesdl
of hich entall the direct dem ondratibn ofefiicegy alterthe aon hratilmofFa gk pre-exposire
dose ,and ob<erved protectipn filom  rebesvauschallenge Bram nimum duratibn ofl 4 yeassker
vaeacnatbn ofeptive anin als I adlditbn , rIsbespre-exposs e vaaone reeach vaestypally
eitherby m odificationof fandad regin ensofveacnatibn orthe reEtive antipencvalie orpotency
ofveane ain hEraticntoanim &k Forexan pk, &t kadt five sudiesinvoled anin elischalienged

w ith rebesvauss(dhallenge gandaxd vugCVS | orsrest rabesvan s EHegand other
lsssamuesEu ropean bet YssamugBBL ] 1,B8L 2 Auskalien bet YsssvmugABL] ,andW CBV ,R KV,
AR AV KHI V)alterprim aay vaconatbnw &hP CECV G8)orHDCV (B4 58-62).7w o ofsven dudes
reported seroconversbn Nm e and hum ansCom pEete protectbn ofenim alsfion rebesvaus
nectbn w asob<ered N allexperm entsthetused? CECV orHDCV | Oorprm ay vaacnetbn
exaept N one group that had been dallienged by CVS through the ntraoan |l rou te and experienced
5% m ortslity (9). BEvaliatibn ofaosprotectipn ofHDCV agandtll CBV ,ARAV LR KV ,KHI V ,and ABL
through | challenge show ed 44% ,55% ,67% ,89% and 79% sirvaal repectael G4).7 he dudes
dem ongtratsd the u st hesssofcom m erceElhum an vaocinesy hen aim nHered toanim asw kh
ress king protectibn dependent on the reEtive degree of phy bgeneticre Etednessboetw een the
rebesacine dran and the patin rhsavausse Ee.

Inmunogencty off ebes re-Exposi ref rophylxisHum anl udes

T hirteen Sudiesw ere dentified thet provide evidence ofthe efiectivenessofpre-exposi e Iisbes
\vaachetbn in eliciting an adgptie host in m une reponse h hum ansT he outoom esofinterest HBr
thee qudes9 53—74) nclide the tw ow orking defnitbnsofadequ ate rebesvausneu talizing
antbody reference vall esthet have been develbped to define an gppropriete,, intact edeptie hos
repon<e to vaaonatbn: antibody tiersof0 5 1 /ml orcom pkte vausneutralzatbn etal 5 sum
diltonby? FFT @6).

I ukipk Sudiesoom pang diflerent pre-exposs re prophy i isregim ensprovide eviolence thet
veanetbnw th3 | dossofellal lure rrbesveaine (the recon m ended pre-expossi re regim en)
ress k in neutralizing antibody tiers>05 1 /ml by daysil4 (70 71),21 @3 74),28 G4 £9 72),0r49



67 88 75)alterprim aty veaonatbn..) ne sudy in 1987 doaum ented antibody reponsesn 177
healthy sudent volinteersaged 18—24 yearsbibw ing prim aty vaconatbnw th ether? CECV

@ ehringy erke) or HDCV @ehringwy erte) (71).0 n dey 14 alteneaacinetin (et do adm nHEered on
day 0),no soniitent diference NGl T w asob=erned betw een particpantsw ho receied3 | does
off CEEV ondey=),7,and21 Gl T =59 I /ml)com paredw &h personsw ho recened3 | dosesof
HDCV @Il T =441 /mL).0 nday 42 ,theGll T oftheHDCV groupw assonificently hipherthan thet
oftheP CECV group 3.7 1 /ml versus84 | /L ; p<0 025).A notherstudy doaum ented e iler
antbody repon=sto prim aty vaaonatbnw ghHDCV in healthy veterinary udents®4).71 heGll T
ofpersonsreceing3 | doesofHDCV ondeys0 ,7 ,aad28w asl02 I /ml @ange: 0.7-514)on
dey28and 377 1 /ml (fange: 54—278.0)on dey 42 .Anotherstudy doaim erted evenhipherGll Ts
an ong 78 volinteersin arandom ked triEel study ing diflerencesbet een prim aty vaaonatonw h
PCECV Gehrngw etke)and HDCV ¢ htilutl ereux)adn nEered | orD on days0,7 ,and 28 @9).
Thedey 28 Gl T anong peronsrecevingHDCV | Gl T =239 AT tier/nL ; range: 56-800)w as
snifitantl hgherthan the Gl T an ong personsieceiving? CECV || @Il T =138 FAT tiler/inL ;
range: 45—280).0 n deysh0 and 92 ,no sonifitent diference NGl T w asob<erved betw eenthetw o
groupsnw hbhveaew asain nHered | ,aod the Gl T softhe || groupswy ere sonificantly
hipherthan the D groupsA notherstudy &l ob<erned higherantibody tierson deyst9 and 90 and
26 m onthszlifierprin ay vaadnatbnw thHDCV (In ovad’ } ebie9w hen the vaadne w asatin hietered
I oonpaedw th Dondeys0,7,and 28 68).A random ked trislw asconducted to detem ne the
equ kakence and nterchangezbilly off CECV ¢ abA vert’) and HDCV (In ovad’ R ebieadin nigtered

I ondgey=0,7,and 28 Prrebespre-expos re prophy I sto 165 healthy  lIebesaeccne nawe
veternaty sudents©6).1 o soniitent diference N Gl T w asob=erved an ong the HDCV and? CECV
groupson deys28 and 42.

A hough the 3-doe reb espre-expos re prophy i iseresheasbeen the sandaxd regm en
reconmended byll Hl @7)andAC I @6),a2-do pre-expos e ereshasbeenusd prevbus n
@M ecountres(76).0 ne sudy can pared antibody responsesin personsteceiving 2 days0 and 28)
veisis3 ey ,7,and 28) 1l dosesofetherHDCV ¢ ateuril ereeux Connaught L yon ,A@ance)or
purified Vero cellrebesvaacine ¢ R V) ¢ ageuril erieux Connaught)and indicated that the adhort
Sroconversbn e decreaeed m ore rigpll an ong personsieceving 2 dosesoom paredw ih thos
receiving 3 does(p<0 .001), nd catirg s perorbngertem m m unogencity w hen 3 veacne doss
w ere an neered (73).

Ih additon to the repdity ofthe M m une repon<e ress lbing from  r1Eb Bspre-exposs re vaaoneton,
anotherm portant constleratbn sthe ngth ofdu ratbn orperastence ofthe mm une rePons.

0 ne sludy reported repd declinesn Gl T at4 m onthsalfer nktElvaeachatibn an ong persons
receiving 3-eo<e prin aty vaacnatbnw #hHDCV ( hatilutl ereux)or? VRV ¢ "hstilutl ereux)on
day=0 ,7 ,and 21 olbw ed by s=bilivatipn ofthe antibody Ivelthrough 21 m onths(G3).A nother
study ob=erved peratent Gl T san ong personsteceving 3-doe ey ,7 ,and 28) prin axy
veaohnetbnw th? CECV @ehringw erke) ardHDCV ( htilutl erieux)ll onday 365 ¢ CECV Gl T =
189 R I tier/n L ;range: 53—1400;HDCV Gl T =101 R AT tier/nl ;range: 11-1400)and dey 756
¢CEVGH T =168k FAI tier/ml ;range: 50—3600;HDCV Gl T =92 R FFI titer/ml ;range: 11-480)



alternitElhvaaccnatbn 9).0 nday 387 post vaatnetbn ,anctherstudy ndcated thet the Gll T

an ong personseceiving? CECV ¢ advert)l onday<0,7,and28 Gl T=29 1 /ml)was
sonificantl higherthanthe Gl T inthe HDCV InovaX’ f ébiegroup Gl T =151 /ml;p<0.05)
66)-A Bpersonsaccnated w th? CECV had antbody tiers>0 5 1 /ml ondeys387 ,esdid 95.7% of
peisonsweaccinetedw #hHDCV . A notherstiudy ndicated thet allpersonsreceiving? CECV
BGehrmgrverne) i ondays0 ,7 ,and 21 m antained antibody tierIs>0 5 1 /nl 2 yearsekerprim aty
vaahnetbn (71). hsmm ay rebesvausneutalzing attbody tiers>0 5 1 /mlL w ere obened ndal
personset 180 deysand 96 8% et 365 deysalier ntiEhvaacnatbn (72),94% ofpersonssat 21 m onths
alterniEhvaaccnatbn 63),and allpersonstested &t 26 m onthssikerprm ay vaacneton (7).

An i portant u<e ofreb ESpre-exposs re prophy X BBt prim e the mm une repone toenebke a
rIepd anan nestCregon to postexposs re boogteaacnatbn and s plily the potexposire
prophy i isrequ kem entsbrprevibu gy vaatneted persons( ne sudy ob<erved antibody reponses
to1-or2-dose @ay<D and 3) I  boogteneadnatbnsw thP CECV ¢ abA vert) in personsy ho had
received prin aty vaaonatbnw gheither? CECV || orHDCV | 1 yeareadier 66).A Bpatcpaits
w ho had nitEl received? CECV prim aty vaaonetibn and 66 of69 Q6% )w ho had nitiEll received
HDCV prim ary veconatbn had tiers>0 5 1 /m L bere boogtenveacnatbn. i o sonificant
diferenoesn Gl T w ere ob=ened betw een 1-and 2-6lose boogtergroupson deys3 Q-doeGll T =
2071 /ml;l€doCl 1=2871 /ml),=ven-doeCl 1 =51671 /nl;ldoweCl T =5123

I /ml)and 365 R-doeGll T =3060 1 /mL;1-doxCl T=2610 I /mL)E6).Hov ever,a
sonificantl higherGll T w asob<erved on day 21 Prpersonsieceiving 2-do boodersGll T =
15163 1 /mL)com paedw thl-dos boogersGl T =12091 1 /mL).A Bpersonstested et day 365
postboogerdosse in both 1-and 2-dose boogergroupshad rebiesvausneutalizing antibody tiers
>051 /ml regadkssofw hether? CECV orHDCV w asused Drprm aty vaaonatibn. A nothersiudy
doaum ented repid antbody regponsesto asing e boogterdose ofHDCV (Inovad’ k ebieorCP iV

¢ ageuril erreux Connaught),w ith allpersonsin both groupsexhibiting antibody tieis>05 1 /L
on days/ and 14 post-boogerdos (72).

s sty ot 2bies8 bbgics

Eoht sudesregading the ssty ofrebieshDbgirsud N pogexposs re orsin u eted pogtexposire
=ttingsE6 5557 78—-81)and epht tudesofssEty I pre-expos e sttingsy ere dentified G3—
6568 71 72 82).T hree dentified dudiesnvestipeted report=sofaverse eventsin both postexpos re
and pre-expos re sttings(14 83 84).% eview sofrebbvant bbibgrephiesentified one addtibnal
sudy exan ning the ssty of? CECV w henussdw thoutHR I5 orpostexposs re prophy ixisn
chilren @5).

HDCV

§ tudesofthe use ofHDCV reported bealieadias(eg. .pan et the npctbn e redness s eling,
and ndu ratibn)an ong 60 0% —89 5% ofrecpErmts(63—65 £8 /2).L ocal readiasy erem ore
can m on than ygem creadias! ot bedlieadiasy erem H and resbed soontaneocus/ w thin
akw dgysl ocalpan et the npctibn giew asthe m ot frequently reported ahverse readiian



ocoauming N 21% — 7% ofvaacinees4 63 68 71 72 80).I 1 ygem Creactias(eg. ,Bver,
headade ,dzihess and gestrontestinal ym ptom 9w ere reported N 6.8% —55.6% ofrecpents
G354 8872).

§ ystem © hypersengtivity reacaashave been reported nup to 6% ofpersonsreceiving boogter
veacnatbnw thHDCV by ing prin &ty rebiesprophy g 3% cocuningw thin 1 dgy ofreceiving
boogers,and 3% oaw ming 614 daysserboogers@2). h one dudy ,hypersendgtivity reedions
(€. urtaria,piuntcrash ,and angibedem &)w ere reported N56% Q1 0f99)ofschookbthiren
aged 513 yeasbibw iIng pre-expossi e prophylisy kh | HDCV (72).A ngibedem aw asob<ened
N 12% ofthese sshcolchibren alterboosterdosesofHDCV 1 yearalterprim ary vaconaetbnw ith
HDCV . Ih 46 m onthsofs reillance Dradverse eventsb by ngHDCV an nErationdiring 1980—
1984 ,CDC receied reportsof108 ytem calkergrreadias(anging flon hvesto anephylxp
H©ibv hgHDCV (@1 perl0 000 veacinees) (14).T hese inclided nine caeesofpresim ed T ype |

m m edete hypersendgiivity (One of10 000),87 caeesofpresim edT ype HMhypersenstiiy (hine of
10 000),and 12 aesofhypersenstivity ofindetem inete type A Enine ofthe pressm ed inm ediete
hypersenstivity reaectiasooal rred du ring etherprim &y pre-exposs e orpostexposs re varonetibn.
I o ©3% )oftheT ype Nihypersenstivity reactiasy ere observed Dby g boostenaanatbn.

§ ygtem callbergrreadiashave been asscEtedw ith the presence ofbetaprop b lBoione-slered
hum an abum N NHDCV and the devebpm ent ofin m unogbbu Ih E (gE) antibod essto thisalkergen
B2 86).1 o decthsiess bing frlom these readiia sy ere reported.

h ourfudesnvestipating the ssty ofreb espogexposs re prophy sy thbothHR IG and HDCV ,
No erousaiverse eventsy ere obered G5-57 /8).1 ocal ieedisa sy ere can m on ,and pan et the
Nncton gew asieported by 7% —92% ofpartcpants(G5-57).S udesofthe frequency ofygtem ©
alver rreadiasbiby g rbesaccinatbn ae Iin ked by s dllsan pk sres$ ytem cadverse
readiasy ere not obened n any ofthe partcipantsin one sudy w th areEtivel) s alsan pk e
(@8). htw oothersudiesnw hich alverse eventsy ere colected u g petient e I ontoring im s
and Nnvetipatornterviey seteadh vEL, ygem creadiasy ere reported by 760 —100% of
patcpatsGs 56).How ever,none ofthe<e reported ygtem cadverse eventsy asconslered to be
®US

R ae, ndiviuaae reportsofneu o bgcadverse evertsb by Ing rebesvaacinetibn have been
reported ,but N none ofthe cageshascau sElity been edebiehed. Faurasesofneurobgr lhess
resem bling Gu illEN-B ané syndrom e oa ring aliter-treaim entw thHDCV w ere dentified 13 87—89).
0 ne &= ofanute neurobgcyndrom e Nvol/ing iU re adiMity w asieported Dby ng the

ain neratinofHDCV andHR I Q0).0 thercentrdland perpherdlinenousyden deideishae
been tem porally asocetedw ’hHDCV veacne Q1).

PCEV

hsudiesoff CEV use, bcal readias(eg. ,pan &t the npctibn Sie L redness w elling ,aond
indu ratibn)w ere reported an ong 11% —57% ofrecipietsR9 79 84).L ocalpain et the npctbn sie,
them ost.com m on bcallieadian,w asieported N 2% —23% ofveaonees9 71 79 81 83 85).5ydem «



reactiiaswy ere esssoan m on and have been reported N 0-31% ofveaone recpents(/9 83 84).0 ne
sudy nvestipeted adverse eventsan ong 271 chiiren n hdiew ho received rebiespogtexposire
prophylxisy ih? CECV | w ithoutHR G ©Obw ihg bitieston sigpected orconfam ed rebd dogs
@&5).0 verdil, ™ ofthe chiliren experiencedm i1 tom oderate cinkal reactiasT he m ot frequently
reported reectionw asbcalpain alterthe fet or second dose @% ). A notherstudy doaum erted
cihiial lreediasn 29 personsain nHEered 6 | dose=sof CECV w th (0= oun)orw thoutH B
Hibv ihg biteshy s Pected rebd sray dogsil 0 ribusatverse eventsw ere obened during the
o i oforalterprophy IXis@6). A nother aaee report doaum ented one e ofneurobgc ilhess
resem bling Gu illEN-B ané ndrom e altenveacinetbnw th? CECV in hdi|e©2).

A rettopedtie revien ofadverse eventsbiby ing adm nEraticnof? CECV w asconductedusing
detafion thel niteds tates/acdne A dverse Bventst eporting$ ysem (VAR §)©3).During1997—
2005 ,goproxm aely 1.1 m libn doesof? CECV w eredHributed nthel niked$ tatesand 336
reportdesarbing avere everitsbiby ing? CECV ain nErationw ere received by VAR § G0 events
per100 000 dosesdEributed and three serbuseventsper100 000 dosesdHrbuted).A totalof199
reported atlvere events@% eroud ie. ,averse eventsthet nvole hopiaization, lB-threatening
ihess disbilily ,ordeath]) oca nred Hbw ihg an herationof? CECV abne ,and 137 (12% =rmus
ooauned Dby ingP CECV adm nEered concom iantlyw th anothenvaacne orbibwy ing
postexposs re prophy s CECV co-adn nHEeredw #hHR I5).Am ong the 312 nonerousaiverse
eventsthem ot frequently reportedw ere headadhe , Bver,n yabjib,narsa,and w egdknessA

in iIstbn of VAR §  iBthet cau sslity betw een vaaoine adin nHrationard rgoorted advers events
Gannot be ed=bliehed Q4).1 0 death=orrebesEsesw ere reported Dby ing adn nEratianof
PCECV.

H 5

h adnEalvEl moling 16 volinteeisin eadh group particpantsreceing HR G plisplboebo
@&dn nHered tom I £cvaacne) aom m only reported beal reactias@00% n converitpnally
producedHR IG group,73% N heettreatedHR G group), ncbiding parvtendemesss(100%
convertbnaHr G ,50% heat-trested HR IG),erythem a@3% conventibnal,25% heat-treaited) ,and
induratibn G0% conventibnal ,31% heet-treaited) (56).S ystem Creadtiasw ere reported N 75% of
partcpantsn the conventbnalHR B group and 81% i the heat-treatsd graup. Headade w esthe
m ostcam m only reported ystem creaction (@ conventibnal ,69% heat-treaited). T he m gprity of
the reported bealand sytem creadtiasy erem 1 ,and no shnificant diferencesw ere cbened n
the frequency ofadvel=e eventsbet een treatm ent groupsil 0 erousaiverse events;, ncliding
in m edEte hypersenstivity reactiarsorim m une-ean plex-like dieeeee W ere reported.

CogtEflectivenessofit abes ogexposire? riophy s

AC # sSdharterrequ kesthe comm ittee ,w hen de lberating recom m endetbnsbnecine us nthe
I nited$ tates to conserthe cost and benefitsofpotentiel recom m endatibnsC ost-efiectiveness
studiesoom bine diferent typesofdatag 9. .epdem bbgic,.cinial ,cost, and veacne efectivenes),
and the ress isfiom ssich dudiesalby public heslth officEis m edial practitbnels, and the pubic o



m ke m ore nom ed decEDNsY hen evaliating the ek Ord Eeaee agan<t the cost ofthe vaaone,
ncbding vacone+eeted e efects

CDC andl/zed the cost-efiectivenessofrab espodexpos re prophy iisbreadh ofe pht contadt (rek
oftrans E=DhN) enarosw ith the outoom e being the net cost (ih dolias) per i saved (N 2004
dolexs).T he pergpediew esscetal,w hithm eansthet allcostsand allbenefitswy ere inclided ,
regad Essofiv ho paysand w ho benefits Foreadh rek-ofrans IEsbn senaxD ,three cot—
eflectienessiatbsy ere calu Hed: average )n o, and kaet cost-eflectie. A verage coteflectae
ratbsy ere call Hed uahg m edien trtans s rkvalies( eb e 2)and average cost of
postexposs e prophy sl ot cot-efiective retbsy ere calu Hed uaihg greatest (gest)
rans BN rEkvaliesand kaet cost ofpogtexposs re prophy B L eaet cot-eflectie rIetbsy ere
o Hed uang by est trans iB9DN ek and grestest cost ofpostexposs re prophy iXis T he anayss
asim ed thet the drectm ed Al ogtsasocEted w th postexposs re prophy ixisinclided 1 dose of
HR G @326—$1 434),5 dosesofHDCV @113-$679 eadh),hopialcharges@289-$624),and
physcian chages$295-$641) 05). hdrect cogtsinclided trael, bw agesalemetivem edcine,
and other ots$161-$2 161) 06).A sscietalpergective requ kesthe velietibn ofthe bssof
productivity to cety Gau<ed by prem ature death. T herebre ,hum an e bgtw esvalled uang the
arerape pressntvalie, n 2004 do s ofexpected Titu re et e eaningsand hou sskeeping
=rvibes@1 109 920) ©7)-A Bootsw ere aji ted t© 2004 doliasu g the m edial e price ndex.
T he sudy el asssim ed thet rebiespogtexposs re prophy I isw hen adin nEered acording to these
recan m endetbnsw esessentiElly 100% efiectie n preventing adincalas: ofhum an rebesT he
probeb litiesofrebestrans Ebn to ahum an Dby ing possb e contaatw ith diferent pecesof
potentEll rebd anin by asesesed by apanelofexpertsuang the Debhim ethodobgy ,exoept
r'anin dltetspostive Drrebes'w hen probebliiieswy ere obtained fiom aprevibussudy 08)
bk 2).

I nderdllithree cot-eflectivenesssenas the anadlyssdetem ned thet ik isal eyscot saving to
ain nHEerpogtexpos re prophy i sifapatent sbitten by arebd anim althat hestested podiae
Prrebesorifapatent sbitten by aresenoronectorspeces(e.g- sunk,raomon bat ,orbox bie
nthel nitedS tatesordog bie ncountriesy th dog varEnt rebes) ,even ifthe anin lisnot
aakbbE Driesing. Fordlotherrans E=DN ik Sluatbnsthe averape net cost eflectienessiatd
w asel gysanet cost per B saved ange: 2 9 m illion per e saved Dby ihg abike flom an
untested cat to $4 b illion per B saved Dby g alidfirom an untested dog).T hew De range of
probeb litesofrek Drivans BN Drthe bet bie fenard res ked n thew Destrange of st
efiectivenessratbs( bE 2).U ntillm ore prece estin etesofrek Drirans DN ae dbtained ,
the estim atesill grate the difiu by cihicinsand pub i health officElsy llcontinue to encounter
N unequ ivocally detem ining the cost-efliectivenessofproviding? B .

R ebes otexpos ref rophy ks

k etonake or? rophy s

ACF @6)andll HI @5)recan m end thet prophy i isbrthe preveniton ofrebiesn hum ansexposd



1o rebesvaussiou H inclide prom pt and thoroughw ound cleansing ©ibw ed by paesie vaaonaetibn
w thHR G and vaaonetbnw ith cellal lure rebesaccnesA dn nHEratinof rebespotexposire
prophy i isisam edalu lgency ,not am edalem ergency .Becau e rebesbbbgrsae valiebke
ressu reesthat axe perod iy n ort sipply , arek esessm entw ephing potenteladvers
conequencesasscEedw th adn nEerng pogexpos re prophy iissbng w th thersverity and
elhood versi sthe aou dl ek Drrthe person axu g rebiesshiou H be conducted in eadh Sluatibn
nvolving apossb E rebesexposi re. B ecau e the balance ofbenefitand ham w lldiferan ong
expoed personson the baasofthe ek oriection ,recom m endatbnstegading rEbes
postexposs re prophy I isare dependent upon asecEted rksincliding 1) type ofexposire ,2)
epdem Dbgy ofanin dliebiesh the axeaw here the contadt coou red and peciesofanin alinvoled.
and 3) caaum sencesofithe expossi re incident. T he relebility ofthisnHm atibn shou H be assesed
Preadth ncoent.T he deciEbn ofw hetherto nitiEte reb espogtexpos e prophy iissk depends
on the aaikbility ofthe expoang anin albrobenatbn orrebestesing (( ebk 3).Becare the
epdem Dbgy and pathogenessofirebiesae com pEx these recan m endatibnscannot be specificfor
every possbE craim gance. C InciEns$hou H ssek asstance fiom  bedlorstate pubic heclth
officElsbrevall ating exposs resordetemm ning the need Hrpogtexpos re m anagem ent n
dghuatibnsthet ae not routine. S tete and bedlofitEBhae aaessto CDC rebesexpertsbr

patiu & rare sluatbnsordifitu kdecEDNS

T ypesofExqposire

Il hen an exposs re hasooau red , the likelhood ofrebiesiection variessy ith the natu re and extent
ofthet expossire.l nderm ostcraum sancestw o categoriesofexposi re (oie and nonbie) iou H
be consered.T he m ot dangerou sand com m on route ofrebesexposi re Biion the bike ofanebd
manm al An expos re to rebiesal m phtoau rw hen the vins fiom ssllaorotherpotentiell
nectibusn aerE (e.g- ,heurdtissie), Bntroduced nto fresh ,open atsn skin orontomucaus

m em branesonbite exposs 1e). Ihdrect contact and adtiMities (eg. petting orhandlihg ananim &,
contactw ith bbod ,u e orfeces,and contadtofsslaw th ntact <kin) do not constilu te exposires
therebre ,pogtexposs re prophy i isshou B not be adm nEered n these Slu atibns BExposi resto
batteene fecElas=Rsm ent becau = batsean pose agreater rek oriniecting hum ansunder
certain caam sancesthatm phit be conslered nconssquentElflom ahum an pergpectie (ie.,a

m norbie orkeson). Hum an-to-hum an trans BN oa Isain ot excli el asauess koforgan or
tesie ttanphlantatpn . C Ihcienssou H contadt bealorstate pubic heslth officElSbrass/tance n
determ ning the lkelihood ofarebiesexposi re N agpecific duatbn.

B e exposs res A ny penetratibn ofthe skin by teeth congtilu tesabite exposi e A Bbies regad ks
ofbody sie orevidence ofgrosstraum a,represent apotenteEl ek T he ek rirans E=bn vaesn
patw ith the soeciesofbiting anin &l,the aneton £ ste ofthe bike ,and the sverity ofthew ound
08).A Ehough rek Prrans Esbnm Dht ncreagew thw ound verty Isb estrans E5bn &
oocauistion bieshy sm e anin as(eg. ,baty thet nfict retherm norinjury com paedw ith ager—
bodied anivores ress king N Esbnsthet are difiu | to detect under certain caaim stances@ 99—
103).



I onbite expossi res!ii onbie exposiresion anim abvety rael au rebesHow ever,oocesnnd
reportsofnonbite trans BN siggest that sich exposs lIesieu e asesss) ent to detem e if

s ficent reesonsexE to conserpostexposs re prophy ixis(04).T he nonbite exposs resofhiphest
rek gopearto be an ong s igEAl recp entsofomeas, © 0 olgans and ves rtissie ttanp lanted
fiom patientsy ho died ofrebiesand personsexposed to age an ountsofeeros red besvaus
Tw o cagesofrebieshave been attributed to probab E aeroslexpos resin BEooratoresand tw o
aEesofrebieshare been attributed to possb e aabome exposi resin cavesootaning m libnsof
free-taied bats( adadabrasiienss) n the § outtw est. How ever, alemeative nfectibn routesean
not be disxounted (105—209).5 I ileraabome ncdentshave not cocou ned N gpproxim el 25
yeasprobebl becau s ofebvated av arenessofsidh nsksress g N ncreeeed u e ofgppropriete
preventiem esslies

T he contan inatibn ofopen w oundsorebraebns(incliding srattheg orm ucousn em branesy h
ssaorotherpotentEl nectbusn aerEl (eg. ,neurdtesie)from arebd anin dlak congtitutes
anonbite exposire.f ebesvaussnactavaisd by desncation U o Bt mad Etbn ,and other
fectorsand doeshot perse: n the envsom ent. h generdl, iithe s pectm aterd =iy the vins
G be conglered nonectbu sl onb ke exposs resotherthan organ or tisssie ranplantshae

aln ot neverbeen proven to caue rebes,and pogtexposs re prophy xisiEnot ndcatedunkssthe
nonbite expossi re m et the definitibn ofsellaorotherpotentislly nectibusn aterelbeing
ntroduced o fresh ,open artsn skin oronto m ucou SN em brenes

B &t BExposs ressT he m ost com m on rebesvau sariantsresonsb ke HBrium an rebiesn thel niked

§ tetesae batre Hed; thereDie ,any potentElexposs re to abat requ sesathorough evalieton. IF
possbE ,batsimvoled in potentElhum an expossi resshou H be seEl colected and ssibm itted Or
rebesiEynossl ot ssibm itted bats@gpproxim etely 94% ) L10)w llnot be rebd and sichtinely
degnogcasesss entsiu E out the need Brage nvedm entsn ek asesss entsand unneces=ty
prophy kxis

T he ik Brrebestess bing fiom an encaunterw th abetm pht be diffiiu k to determ ne becau<e of
the Im ired Nty Nficted by abet bite (@m paredw thm ore cdbvibusw cundscau<ed by the bike of
teresrElanvoreg,an naau rete recallofabat encounterthatm phit have coauned sveral

w eeksorm onthseariier, and evidence thet om e batHeHed rebesvaussn phtbem ore el to
ress k in infectibn alterinoas Etbn into siperfcElepiem da Bers(11). Forthe reensany
deect cotactbetw een ahum an and abet $hou H be evali ated oran expossi re. Ifthe person can be
reanabl certan abite ,sratth ,orm ucousSm em brane expossi re did not oawur,or ifthe bat B
aalkbE Drteding and BEnegative Dirpresence ofreb Esvau s pogexpos re prophy iXislsnot
necessaty -0 thersiluatibnsthatm ipht qu alily asexpos resinclide finding abet inthe san e room as
apersonw hom phitbe unav axe thet abite ordrect contadt had oaau ned (e.g. ,adeeply Feeping
person av ekensto find abet i the room oran atu kw inesesabat in the room w thaprevbuy
unettended chill ,n entaly dissbed person ,or intoxicated person).T hese dluatibnsshou Hnot be
congered expos resiitebessit EBd out by diegnosic testing ofthe bat ,or acaaum stancessiggest
i Bunlkel that an expossire took plae. ) therhoussholl m em bersw ho did not have drect contact
w ith the bat orw ere av eke and av axew hen n the san e room  asthe bat shou B not be consdered



ashaving been expoed to rebesC raum dancesthetm dee it Esslkel that an undetected exposire
ooau ned inclide the ob=ernation ofbatstoosting orflying N aroom open to the outdools, the
ob=ernation ofbatsou tdoorsorn asetting w here betsn ght nom &l be present orsiuatbnsn

w hich the use of protectie covers€ g.,n ossy 1o netting)w ou H reasneably be expected to
preclide unnotited contadt B ecau < ofthe com pExity of=om e ofthee Sluatbns,conss Etonw ih
g=te and bealheskh departm entsshou H alv eyshoe ssughtt. inecessaxy , T rthergu dance can be
sughtfrom CDC and expertsn betecobgy -

During 19902007 ,atotalof34 natu ially axou wed bat-esocEted hum an cegesofrebesy as
reported Nthel niked tates h sk s abiew asreported; Nty o caescotadtw thabatand a
probzb ke bitew ere reported; in 15 s physial ontadw asieported (e.9- ,the rem ovalofabet
fron the hom e orw oriplBoe orthe presence ofabet n the oom w here the person had been
<keping),butno biew asdoaim ented; and N 11 s No bat encounterw asieported. h these
GEesan unreported orundetected bet bite rem ansthe m ot plausb E hypothessbecau e the
genetc equencesofthe hum an rebiesvan sescb<el m atched those ofgpecilic pecesofbats

C Ligerng ofhum an caeesasacEted w th bat exposs reshasneverbeen reported nthel niked

§ tetes(eg. W thin the san e housshol oran ong agroup ofcan perswy here batsw ere obened

during theractivikie @ 101 110).

Hum an-to-Hum an BExposs res Hum an-o-4um an trans BN Ganoocaurin the san ew ey asanim al-
tohum an trans BN (e, the vitu sisNtrodu ced into fresh open atsn <kin orontom uocaus

m em brenesion ssaorotherpotentElly nectibusn aerElschasneurdtisse).) Igan and
tssie ttanp lntatbn ress kg N rebestrans) BN hasooau red an ong 16 trangp |t recpents
fion comeas( = epht) i olgans(h = sven),and \vesu lrtissie (= one). Eadth ofthe donois
died ofan ihessoan petbEw th orproven to be rebies(10 112—-123).7 he 16 aeesoouned nfve
cauntres thel nited’ tates(iie caees one comedltrans At trans DN three © 0 organ
rans Ebnsand one ves ergrait rans E=DN),Gem any (fou raees),l hadand (v oceses, hdE
(v ocae9), kan (v 0 =9, and France (One ).

I 0 doaum ented EHboratory-d Bgnoed Gaeesofhum an-toum an rebestrans) b have been
doaum ented from abite ornonb e expos e otherthan the tanp Bt aees(124).At ket tv O
Gaesofhum ano+um an rebestrans E5bn N EthbpBhave been ssiggested butrebesssthe

cau < ofdesthw asnot corfam ed by Hooratory testing (125).T he reported route ofexposire n
both sy asdrect ssary contactfrom anotherhum an (e. ,abite and akies).f outine delvery ol
health care to apatientw th rebiesENct an hdcation for postexposs re prophy xsunkessthe
heslth-eaxew orler Breasnabl certan thet he orhe w asbitten by the patient orthet hisorher

m ucousSn em branesormonintadt kinw asexposed deectl to potentEll nfectoussslvaormeura
tiessie. A dherence to fandad precau tbnsbrallhog ialized patientsasoutined by the Hopial
hiectbn ControP rectines\ dvry Comm ieew #lm nim e the need rpostexposs re prophy s
N sch=uabns(26).5 taffdou Hw eargov nsgoggkesm agksand gbvespartiu lady during
ntubatibn and sictibning @5).



Anmalk ebesEpem Dbgy

B atst abd batshave been doaim ented in the 49 continentaldates and betsae ncreaagly

m plcated asm portantw HEE reenoisbnaientsofiebesvaustrans ited tohum ans

(G101 102 110).T rans DN ofrebesvausean oaaurfrom m nor,eem ingly undergpprecieted or
unrecognized bitestiom bats@ 99-103).L eboratory datasspport ahypothessthet bet iebesvaus
\ariatsessceted w ith Slerhased bats( asbnycterisnodilegang and eagtem ppErelkes

¢ perellissibflaw ghae bbbgr daactersticsthatm pht aby ahipher likelhood ofiectibn
alterss perficEl noa) Etbn ,s1ch asinto celisofepdem alorgn (127).Hum an and dom etcanin &l
contactw ith batsshou Hbem nim zed ,and batsshou H neverbe handed by untrained and
unvaaoneted personsorbe kept aspets(128).

I T enesrEIC anvorest aooons, sunksand Hxesae the tenredrelamivoresn o often
nkctedw ith rebesin thel niteds tatesE).§ uggestive cihiiAl sonsofrebiesan ongw HEE cannot
be ntepreted reliedl . A Bbiesby sichw e shou H be conslered possb E expossi resto riebes
viusP ogtexposs e prophy iisshou H be nitiEted aswon agpossbE Dby g exposire to sich
w HEE unkssthe anin el BaaikEb E HrdiBgnossand pub IiE health authortiesae feciliieting
expeditbu sHooratory testing ,or ifthe bran tissie fiom the anim alhasakeaty tested negetive.

I i tenresrElan voresthet are aaikb k HrdBgnosic tesing ou H be euthanired aswon a6
possbE @ thoutunnecessary dan age to the head) ,and the brain shou H be ssbm itted Brebies
diEgnoss5(129 130). Ifthe res ksoftesting axe negetive by m m unoflioresoence ,hum an rebes
postexposs e prophy iisiEnot necessary . therfectorsthatm ipht nfllence the urgency of
decEDN-M &king regaxding the nitELDN ofpostexposs re prophy i isbebre degnoteres ksae
knov n nclide the peciesofthe anim &l the general eppearance and behavproftre anim &,

w hetherthe encounterw asprovoked by the presence ofalhum an ,and the sverty and beation of
bies

0 therl ®HANmaksk odentsae not reenorsoficbesvau s m dlliodents(eg. ,su ek,
chipmurksretsm ibe,han geis,qu neappsand gerbiyand yom omphs(@ncliding rebbiksand
haegare rael nectedw ith rebesand have not been know n to trans krebesto hum ans

(@31 132).During 19901996 , n axreasofthe countyy w here raoooon rEbesy asenzootc,

w ooddudksaomounted ro3% ofthe 371 aeesofreb esan ong rodentsreported toCDC

6 133 134). h dleaesmvolving rodents the state or bealhealth departm ent shou H be conss ked
beore adecEDN BN &e to NniktEte pottexpos re prophy iExis(135).

T he offgpring ofw 11 anin elsaossbred to dom estic dogsand sy H anim dhybrid9are
constleredw B anim alsby thell atibndlA ssecietbn ofS tate and? ubicHeakh Veternariensand

CSTE.Becau=e the peribd ofrebiesvau sshedding nw i1 anin alhybridsisunknow n,w hen sich

anim alsbite hum ansau thanesiaand reb estesting ofthe hybrid anim dl isthe seet oou e ofiaction.
Vaanatibn shou H be demontinued ifdiegnostc tetsofthe mvoled anin alae negetive Drebes
niectbn. How ever,becau e w olesand dogshave vety an iargenetcm eeup andm any anin &b
thet axe advertized a5’ olfdogs'm ipht aau ally be dogseath w olifhybrd bite sluatibn shou Hbe
evaliated ndiviou &l ,teking into acount the lkelihood thet i isahybrd ,the sverity ofthew ound.



and the s ent by the bite victin and hisBorherhealih-eaxre provider- S tete orbcalheskh
depaxrtm entsshou H be conss lked beore adeciEDN BN ale toeuthankre and tedananimalll
anim asandw 1 anim dlhybridsshou H not be kept aspets(128) orbe pubicl agessbE.Hum ans
w how orkw thw B anim alam antained Nl niked§ tatesDepartm ent ofA grinu bu re-litensed reseach
feciliiiesoranedited zoobg Al paksshou H be edu cated on preventing biresand shou H receie
Ieb Espre-expos re vaaonatbnsh ebesexpos resofthes anim alhand Brsm pht requ ke boogter
postexposs re vacohatbnsin Ieu ofeu thanaaiaand testing ofthe anim aldepending on em pbym ent
requ Eem ats

Dom etcDogsC atsand FenetsT he likellhood ofrebesih adom edicanin ahariesiegonally ,and
the need orpostexpos re prophy i isaks varreson the beasofregbnalepoem pbgy.T he num ber
ofreported cagesofrebiesn dom edic dogshasdeaeased sibgtantsEll nthel nikedS tates

prim axrily becau e ofim proved canine vaaonatbn and sray anin alcontiolprogran sG). hthe
continentall niked’ tates rebiesan ong dogshiesheen reported porad Al abng thel niked

S tetest exioo borderand N axeasofthel nikeds tetesy th enzooticw HEE rebes). During 2000—
2006 ,m ore cetsthan dogswy ere reported rebd nthel nikedS tatesE).T he m gprity ofthee caes
w ere asscetedw ith the eprootic ofrebesan ong raoooonsn the esgem | niked S tatesT he bage
num berofrebid cetsoon pared w ith otherdom esticanin elsm phit be attribbuted toabw er
\axchetbn rete an ong Gaisbecau e ofessatringent cat vaaonatbn by s v erconfinem entor
kash v sand the noctu mal activity pettemsofcatsplecing them et greater rek rexposi e to
infected raooons, sunks; oxes and bats h certain devebping countries dogsiem ainthem gpr
resenorand vectorofrebesand represent an ncreaeed ek rsbesexpos re N schoountres
@36).

A hesalthy dom estic dog ,Gat ,or enret thet bitesaper=on shou H be confined and ob=erved r10
days(128 137 138).7 hose thet rem an elive and healthy 10 deyscalferabitew ou H not have been
shedding rebesvaush theirssliaand w ou H not have been infectibu szt the tim e ofthe bike @25).

A ldom estic dogs cats, and nretskept aspetsshiou H be vaoohated againstrebies Bven ifthey are
not ,schanin elsn pht stilllbe confined and ob<erned 110 deyseferabite to relEbl detem ne
the rek Dricbesexpos re Hrthe personw how asbitten.Any ilhessn the anin alduring the
confinem ent period bebre rekage hou H be evalieted by aveterinarien and reported in m edetely
10 the bl pubic health depaxtm ent. iFshnssiggestie ofiebiesdevebp ,postexposs re prophy ixis
ofthe bievictin shou H be nitieted. T he anim dlshou H be euthanred and tshead rem oved and
shipped ,under refriperation ,HOrexan hatibn by aqualified Eooratory . fthe biking anin dlisstray or
unw anted, k£ shou H eitherbe confined and ob=erved r10 deysoreuthanived mm edetel and
sibm ited rebesdBynoSS(128).

0 therDom escA nim als h allndancesofexpos re to otherdom eticanim aelspeces, bealordate
heslkth departm ent shou H be conss lked beore adecEDN BN ade to euthanre and test the anm alor

NitEete podtexpos re prophy ixis(128).
C maum ganceso 1B king hcdent and Vaaonatbn§ tatu sofBpoagAnind



An unprovoked ettadkbyananim alm pht be m ore kel than aprovoked ettadk o ndicate that the
anim dlisrebid. B iesnificted on aperson ettem pting to eed orhand ke an gpparently heakthy anin &l
shou H generall be regarded asprovoked. ) therfectorsto conslerw hen evali eting apotentel
rebiesexpos re nclide the epoiem Dbgy oftebesn the axrea,the biking anin afshHory and heslth
gatus(eg. ,donom albehavbrand spnsofillhess),and the potentEl Brthe anin alto be expossed to
rebes(eg. ,prence ofan unexplEned w ound orhietory ofexpossire to arebd anim &l).A dog ,G&t,
orenetw ith ahiory ofoontiuousl ainent vaochatbn (e ,no sibgtantElgepsin vaaonetbn
ocoverape) Bunlikel to becom e nfectedw th rebies(128 137 139—-141). Bven alteran nit=H iebes
\vaacnatbn ,young ormawe anin alsrem an etrek Prebesbecau e ofthe potentElexposires
preceding vaaoinetibn orbebre adeguate nductipn ofim m unity du ring the 28 daysserprim aty
\veachetbn (128).

T reatm entofii oundsand Vaaonatbn

T he esertElcom ponentsofrebespogtexposs re prophy ixiisae w ound treatm ent and ,1or
prevbu sl unvaaonated persons the aoim netrataonofbothHR I and vaocne (b 4) (142).
Adn neEtratxnof rabies pogtexposs re prophy I isisam ediallu rgency ,not am edalem ergengy,
butdecEDNSN ust Not be delpred. Ihaubatibn peripdsofm ore than 1 yearhave been reported n
hum ans(143).T hereore ,w hen adoaum erted or likely exposs re hasooou ned Jjpostexposire
prophy ixisshou H be atin nEtered regad Essofthe ngth ofthe delyy ,providled thet cam petbke
cihialspnsofrebesae not present it the expoed person. T he adn hErationof postexposire
prophy ixisto adnally rebd hum an patient hasdem ondrated consstent neflectivenesEs).

h1977 1 H recommended aregimenofR G and 6 dosesofHDCV overad0-dey perod.T his
recom m endatibn w asbeased on dudiesn Gem any and bkan (19 21). henused n thiem amner, the
vaaone w assek and eflectie I personsbitten by anim alsproven to be rebd and nduced an
adequate antibody reponse N alliecpent(19).§ tud esconducted nthel niked s tatesby CDC
have docum erted thet aregim en of'1 doe ofHR G and 5 doesofHDCV overa28-dey perodw a6
<= and induced an adequ ate antibody repon=e N alliecpents(18).C InAlvEksy thf CECV hae
dem ondrated m m unogenicity equ kalkent to thet ofHDCV 144).

Cella) lure vacneshae beenusd eflectiel/w thH G ot G ofequineorgn @ G)w orblv de
1o prevent rebesn personsbitten by \veriooustebd anim a5(18 19).1 orbw e i HI estim atessthet
postexposs e prophy ixisisnitEted on 1012 m illibn personsannualy 144).An estim eted 16 000—
39 D00 personsin thel niteds tatesreceive afl Bpogtexposs e cou ke eadh year (11).A khough
postexposs re prophy i ishasnot alv eyshbeen properly adin nHEered nthel nikedS tatesno BEllires
have been doaim ented shce au nernt bbbgicshave been Ibensed.

T reamentofi ounds

f egaxd bssofthe ek Drebes the optim alm edcal treaim ent ofanin albitew cundsinclidesthe
recognitbn and treaim ent oferousnjty (e.9- ,here ortendon ceratibn),avomiance or

m anagem ent of infectibn (poth bealand ytem £),and goproatesthetw lly eH the best possbke
ocod etrres ES(145). Form any typesofbiiew ounds, it m edete gentle mpetbnw kthw aterora



dilitew aterpoviione-bdine ©Litibn m atkedl deaeeee the risk rbedaial nkectbn (146).Cae
shou H be teken not to dan age skinortissies!l ound cleanaing iBespecEll) In portat N riebes
preventon becau < thoroughw ound cleanaing abnew thou t otherpostiexposs re prophy ixis

m arkedl/ reduce the lkelihood ofrebiesh anin ludies(147 148).C ongleratibn sou Hbe given
1o the need Braboogerdose oftetanu svaacine (149 150). DeceEbnsregading the use ofantbbtic
prophy lxis(51)and prin &y w ound cbssire 152) shou H be indiviou slized on the beasofthe
expoang anin elgpecies, ke and beatibn ofthew ound(9,and tin e internal Snce the bike. S uturing
shou H be avoded ,w hen possbk.

Vaaonatbn

P otexposs re antaebesvaccinatibn $hou H alv eysinclide adn nEration of both passie antibody
and vaane ,w ith the exoeption ofpersonsy ho have everprevibu sl received com pEte vaaonetbn
regin ens(pre-exposs re orpogtexpos ie)w th acllal lure vaeadne orpersonsy ho have been
vaeacnatedw th othertypesofeaonesand have previbu sl had adoaim ented rebesvaus
neutralizing antibody tier.T hese personsshiou H receie only vaane (ie. ,postexposs re Hraperson
previbu sl vaaoneted).T he can binatibn ofHR I and vaaoine isrecom m ended orboth bite and
nonb e exposs resreported by personsy ho have neverbeen previbu ) vaaoneted Driebes,
regad Essofthe ntenal betw een exposs re and nitEtbn ofprophy s Hpogtexpos re prophy EXE
hasbeen nitiEeted and gppropriete Eooratory d Bgnostc testing (Le. ,the direct flioressent antibody
tes) ndicatesthat the expoang anim alw asnot rebd ,postexposs re prophy i iscean be
deontnued.

R abeshG | =.H G Bain nHered onl once (ie. , & the beginning ofantecb esprophy X to
previbu Y unvaacineted personsto provide Inm edEte ,paesie  Isb esvau sneutalizing antibody
ocoverape untilithe paetient repondsto HDCV or? CECV by adtinelypradicing antbodes iR Gw as
not adm nEered w hen vaaohetbnw asbegun (Le. ,dey 0), kcan be adn nHered up to and incliding
day 7 ofthe pogtexposs re prophy xiseres(153).B eyond the ssventh day ,HR I iBnot ndicaded
becau = an antibody respon<e to cellal lure vaocine Bpresim ed to have coouned . Becaue HR G

& pateEll s ppressadtive pradi ctibn ofantibody ,the dose adn nEtered shou H not exceed the
recan m ended doe (154).T he recon m ended doe of Hf G 520 | /kg 0 133 mL /kg)body w ephit.

T hisbm u hisgopi=b E to dllage groups, ncliding chiblien. ifanatom il asbE jthe T ldos
ofHk G shou H be thoroughly infillrated in the axreaaround and into thew ocunds A ny rem aining
wvolmesoubbe nected | atagie deant flom veacine aoin neEratia. T hisrecom m endetion or
H G ain nEratm isbessanrgorts of raxre failu resofpogtexposs re prophy sy hen Essthan
the i lan ountoftk G w asnfillrated at the eqpossi re Sles(155).HR G shou Hneverbe

ain neered n the san e yringe orn the san e anatom Al site asthe fat vaacine doe.How ever,
sibequent dosesohaaine n the 5-dos rescan be aiin nHEered N the san e anatom © beatbn
wheretheHR G dow asatin hHEered , Fthissthe preerebk e Dneaine an neraton(ie.,
delod HOralu k=oranteroEHerd thiph Hrinfantsand s allchiiren).

Vaarel =.Tw o rebesacnesae aakbbk Druse nthel niked’ tates( ebE 1); etheran be
ain nHeered nconpnctonw thHR G &t the beginning ofpostexpos re prophy s A regim en ofs



one-ml dosesofHDCV or? CECV shou Hbe ainm nHered | to previbu sl unvaaonated personsT he
fat doe ofthe 5-do<e cou e shou H be ain hEtered asoon aspossbEk alterexposi re. T hisdete
Bsthen congdlered day 0 ofthe postexposs re prophy ixiseresA ddibnaldosss$iou H then be
ain neered ondeys3,7,14 ,and 28 alterthe fast vaaonatbn. Foradu kssthe veacinetibn shou H
alv eysbe ain NnHered | N the delbo area Fordhibiren the antero Herdlagpect ofthe thph B
& aaeptebE. T he gliteal axeashou Hneverbe used OrHDCV or? CECV npctbnsbecau e

ain neratinofHDCV in thisareares ksn b ermeutralizing antibody tiers(56).

DevEtpnsfirom R ecomm ended? ogtexposs re Vaaonaton§ dedu bs

Bvery ettem pt $hou H be m ade to adhere to the recom m ended vaaoneton sshedu Bs) nce
vacnatbn shitEed delbysofakrn deysbrindivibualdosesae unim portant out the eflect of
bnger Bpesofiv eeksorm ore Bunknow n 57).11 ot ntenu ptibnsn the vaaone sshedu E do not
requ ke renitetbn ofthe entie ©£res(158). Form ostm nordevetbnsion the shedu B,
veacnatbn Gan be ressm ed asthough the petientw ere on sshedu E. Forexan pE, Fapatentm s
the doe shedu ed ordey 7 and preentsbinaacnatipn on dey 10 ,the day 7 dose shou B be

ain nHered that dey and the sshedu E ressm ed ,m antaning the san e ntenalbetw een doses h
thisenaD the rem aning doseswv ou H be aim nEered ondaysl7 and 311 hen ssbstantel
devEtDnson the sshedu E oaar, nm une Satuss$hou H be assessed by perform ing «robgc
testing 714 dgysaferadn nHrationoftte fimal dee intesaries.

P ogtexposi ref rophylixE utde thel niked$ tates

P ersonsexpoed to rebiesoute the | niked$ tatesn countresw here rebesisenzootem phit
receive postexpos re prophy sy th regin ensorbbbgcsthet are notused nthel nikeds tates
incLiding pu rified vero celisbesvaacine (Veroreb ,In ovex —k ebiesvero 1k C Veroreb ), purified
duckem bryo veaine (ysaec! ), and diferent om u tbnsof CECV ¢ ebipur)orHDCV

¢ ebiec ).T hisinbim atbn isprovided to n #iaize phystinsy ith som e ofthe regin ensused
morew pel/ ebroad.T hese regim enshave not been ssilm tted repprovalby thel S . Food and
DrugAdm nEratin (DA ) oruse nthel niked tates@7 74 159—-168). ifpostexposs re prophy s
BhiEted outge thel niked’ tetes1ang one ofthese regin ensonaacnesoinene tssie orgn,
addionalprophy iien pht be neceszty w hen the patient presentsbrcae nthel niked’ tates

§ tete or bealhealth departm entsshou H be contacted rspecificadvibe n schcaest ebesvus
neutalizing antibody tiersfiom gpecin ensoolected 12 w eeksalferpre-eXposs e orpostexpos ie
prophy sy ou H be conslered adecu ate ifoam pEte neutralzation ofdhallenge vausetal -5
=ium dibtbnbyR FFI coaurs

Punfied B G orfractibnsof® G hae beenused ndevebping caurntriesy here HR IG m phtnothae
been aaikbE.T he nchlence ofadver=e readticselerl® G ain nerationhesbeen by Q8% —
6.0% ),aod m ost oftho=e thet cocuned w erem nor (69—171). h additibn ,unpu rified anteebes
s1um ofequ ine orginm pht gillbe used N M e countriesy here netherth G nork® G ae
aakbhk. T heus ofthsatiebes®nm BasscErRdw th hgherratesoferou saverse
readias, ncliding angphy ixis(172).



A hough no postexposs e prophy ixistil reshae coaunred nthel niked S tetesance cellal lure
vaeacnesand HR G have been routinely used , Bl reshave coou nred ebroad w hen essthian potent
bbbgrsw ere used , Iom e deviEtbnw asm ade from the recom m ended postexposs e prophy s
protoocol,orw hen ssthan the recom m ended an ountofR G w asain netered (155 173-175).

§ peciiially ,patientsy ho contracted rebesalferpogstexposs re prophy iian pht not have had
adequete bealw ound ckeanang ,n Dhit not have received rebesvaccne npctbnsn the delbord axes
(e \axiew asain heered n the glitealaea),orm pht not hae received eppropriete
nilraticnoR G axound thew ound site.§ ubstantElde by shbet een expossire and nikietbn of
prophy I isare ofmnoam ,epeceEll/ w th verew oundsto the 1Boe and head ,w hichm pht provide
agessto the centtalnenousysen through rep ol vaalneu riotrop e

R ebes re-bposiref phylis

P re-exposi re reb esprophy xisisain nHered oreverd reesns Fat,although pre-exposire
veacnatbn doesnot elin nate the need Hradditibnalm edial evaliatbn alterarebesexposie,
=i pliesn anagem ent by elin Inating the need IR G and deaeaaing the num berofdossesof
vaaone needed. T hisispartiu iy m portant Prpersonsat hiph ek rbeing exposed to rebesn
aeasy herem odem m m unieing productsn ghit not be aaikbE orw here cruder, kssssE bobgrs
m phtbe used ,plBcing the exposed person et ncreaeed ik Pradverse eventss§ econd ,pre—
exposs re prophy ixiem ght offerpartel m m unity to personswy hos pogtexposs re prophy xss
debyed. Fndly ,pre-exposs e prophy BN Dht providle s$m e protectibn to personsstrek r
unrecognized exposs Iesio IEbESs

P re-exposs re vaaonetibn shou H be offered to personsin hph+k grou ps s dh asvetermaiensand
thersaif, anin dlhand IS, isbesresadels, and certan Hooratory w oners? re-exposire
vaacnatbn e shou B be conslered rpersonsy hose advitieslraigten  nto frequentt contact
w ith rebiesvan sorpotentiEl rebidl bats raooons sunks cats dogs orotherspecieset rek or
hayng rebes h additbn ,sm e ntematonaltraaelarsn pht be and dlatesbrpre-exposire
\veachetbn ifthey axe kel to com e ncontactw th anim alsin axeasw here dog orotheranin &l
rebeseernzootcand m m edEte agEssto gopropriete m edal e, ncbiding rebesvaccne and
mmunegbbu in ,m phtbe I iked.R outine pre-exposs re prophy i isbrthe generdl S . popu Etbn
orroutine traaelarsto areasy here rebesE0t enzootic BEnot recom m ended (76 177).

P rim ay Vaaonetbn
Threel 0ml npctonsofHDCV or? CECV shiou Hbe adm nEered | @elod a&xes),one ncton
perday on dey0 ,7 ,and 21 or28 ((ebE 5).T he mmunogencity off  prim axy vaconatbnw &h

PCECV and HDCV hasbeen review ed.Vaae preparatbnsbr D adn neratiamarero lager
agakbE nthel niedS tates

P re-BExposs re B oogerDosesofVaane

P ersonsy how orkw ith ibiesvau sin reseaxch Hooratoresonaane production £Eciltes
@ntinuousreEkcetegory [ &bk 6]) (78)are et the hphestrek oringpparent exposi res S uch



personssiou Hhae aserum san pk tested Drebesvau sneutralizing antbody every 6 m onthsAn
I boogerdo= ((ebE 5) oheacne shou Hbe adn nHered ifthe um tierdlistom artan a
=um tierconesponding to avalie ofet Bast com pEte neutalizatbn et al -5 sium diitbn by the
R AT .T he frequentk category nclidesother EEboratory w orers(e.g- ,those perform g rebes
diEgnog teting) ,caars \veternaiensand gaif, and anim aleonttoland w W EE offioeisn axrees

w here anin aliebesB=zoot. T he frequent+k category e nclidespersonsy ho frequently
hand ke bats regaxd Essofbcatbn nthel niked S tatesorthroughout thew ortdl becau e ofthe
exHence oflyssav/au £son allcontinentsexoeptA ntadda P ersonsn the frequent+k group

shou Hhareasium san pk tesed Dricbesvau sneutidizing atbody evety 2 years Ifthe tilers
Essthan cam pEte neutalizaton et al ;5 sium diitibon by the FAT the person &l shou H receie
aggk booderdos oheaane. Vetemamens vetermay dudentsand tenresrelanim aleoniol
andw HEE offitersy orking N areasy here b esBUNcom m on o raxe (Nfrequent exposs rie group)
and certan etk Ntematbnal traelersy ho hae com pted afi Bpre-exposs re vaadnetbn eres
w ith Iben=ed vaaonesand acording to sshedu E do not requ ke rou tine erobg e venificationof
detectebE antibody titeisorroutine pre-exposs re boogterdosssofaeane. Ifthey are exposed to
rebesn the Titure ,they axe constlered m m unobg Al prin ed aganstrebesand s pl requre
postexposs e prophy Isbraperson previbu s vaaohneted (Le. ,days0 and 3 veachnetibn).

P ogtexposs re? rophy iisbr? revibus Vaaonated? erisons

IFaperson BEexposed to rEbes;, bealw ound Gare rem ansan i portant part ofpostexposi re
prophy i is,even Birprevibu sy vaaonated persons? revibu sl vaaonated personsae thoew ho
have received one ofthe recom m ended pre-exposs re orpostexposs re regim ensofHDCV P CECV ,or
R VA ortho=w ho received anothernveaacine and had adoaim ented rebiesvau sneutalizing antibody
tier.T hee personssiou H receie2 | does( 0 ml eadh in the debbod) ofveacine ,one

mm edetel and one 3 deysHer.Adn nHratianolR b Bunnecesszty and shou H not be

ain neered to previbu ) veaohated personshecau < the ain nErationofpassie antibody m phit
nhbit the reEive srength orrep d ity ofan expected anan nestcreons (77). Forprevibusly
\vaaoheted personsy ho ae exposed to rebesdetem ning the rebiesvau sneutalizing antibody
tierfordecEDpN-m &king ebou t prophy X IsElBNgpproprete Pret ke three reasns Fat ,sverd
daysy llbe requ ked to colect the e1um and detem ne the test ress I § econd ,no " ‘protectie’” tiker
Bknov n. Fnal ,aethough rebesvan sneutralizing antibod iesae i portant com ponentsother

m m une efliectoisa® ae operatie N dese: preventon.

Vaaonaton and§ erobgcT eting

P otV aanatbn§ erobgcT esting

h(CDC sudiesdllhealhy personstedted 24 w ecksalier am pEtbn ofpre-expossire and
postexposs e rebesprophy iisn acordancew #hAC | gu Delihesdem ondrated anadaqu ate
antbody repon= o rebes(18 /3 179 180).T herere ,no testing ofpetiertsoom peting pre—

€eX0oss e orpostexposs re prophy i sBEnecess=ty to doaim ent serocoversbn unkssthe person B
mmunossippresed.? atientsy ho ae mm unossippresed by dieeese orm edcatiassou H



postpone pre-exposs re vaaohatbnsand consleraoi ing adimties farw hich rebespre-exposiie
prophylxissndicated. || hen thet iBnot possb e, inm unoss ppressed personsy ho are atriek r
expos e to rebies$hou H be vaaonated and therviru sneutalizing antibody tierschedced. h thee
s Al resto sroconvert alter the thisd doe shou H be m anaged N conss Etonw h
gpproprete pubic hesth officE |l hen tiersae obtained ,g9ecin ensoolected 12 w eeksclfer
pre-exposs e orpostexpos re prophy iisshou H can pEtel neutalize challenge vausetal -5
s=ium diitibn by thef FAT _Antibody titeism pht decline overtin e shce the st vaaoinetibn.Sm &l
diferences(ie- v ithin one dilitibn of=era) N the reported valiesofrebesvau sneutralizing
antbody tier @ ot properly reported acording to agtandad asl /m L )m phtoauran ong
Hooratoriesthet provide antibody determ inetibn using the recon m ended? FFI R eébiesantibody
tierdetem natbn teststhat axe not gpproved by FDA axe not gppropriete Bru<e esasibstiute Pr
R AT N sipecthum an rebesantem ortem  testing becau e dExyepant res ksbetv een sich tets
and m easl resofadu dlviau sneutralizing adimity by R BRI have been dbserved (81).

§ erobgCk epon and? re-Exposs re B cogerDosesofVaane

A Ehough visnsneutralizing antibody bvelen pht not definitiel) detem ine apersonssiseptbility
orpiotecton flon arebesvausexpos e, tieisn persnsat rek rexposs e ae used tom onitor
the e e rebesin m une gatusovertim e (182).7 o enssire the presenoe ofaprimed mmune
repoN<e overtin e an ong peirsonset higherthan nom al ek Prexpos e tiersshou H be chedked
perodiall w ith boogterdosesaim hEered onl asneeded.Tw 0 yearsaerprin ay pre-expossi re
\vaachetbn ,aocom pEte neutralizetbn ofdalenge vilnsetadiitbn ofl 5 oy thek FAT )w as
ob=erved an ong 93% —98% ofpersonsy ho receied the 3-do pre-exposi re sresntran ussu aly
and 83% —95% ofpersonsw ho received the 3-do resntradem sl 68). ifthe tierEllse by
them ninum aaeptebk antbody bvelofon pEte neutalzatbn etaerum diiton ofl 5 ,aagke
pre-exposs re boosterdose oveaacine iBrecom m ended Prpersonsst continuou sor-frequent ek or
exposi e to rebes( ebE 6).7T he BIbw g gu Delihesae recan m ended rdeterm ningw hen
=um testing shou H be perfom ed alterprim &ty pre-exposs re vaoonetibn:

? A person n the continuou sk category $iou H have aserum san pke tested Dricbesvaus
neutralizing antibody every 6 m onths(178).
? A person nthe frequent+k category iou b hae aerum san pk tested Dricbes/aus
neutralizing antibody evety 2 yeaxs(183).
§ tete or bcalheakth departm entsorCDC Gan provide the nan esand addresesofEboratores
perfoim Ng gpproprete rbesvat sneutalzing o bgr testing.
I anagem entandR eporting of A dversel eadbnstoR ebies8 bbgs
0 nce nitiEted ,rebesprophy iisshou H not be ntenupted ordssontinued becau<e ofbcalorm ©

ggem calverse readiasto rbeseane. | sialy ,sch readiansean be siacessi Iy m anaged
w ith antiHnfian m atory ,antihetan nic,and antpyretcagents



Il hen apersonw th ahEory ofhypersendativity to rebesvaacine m ust be revaaonated ,em prc
Nntenentbn sich aspretreatm entw ith anthistan nesn pht be conslered . Epinephine shou Hbe
read il avalEbE to counteract anephy BT reactbns, and the person shou H be oberned el Il
m m edetel aftenveacinetibn (184).

A Ehough serousygem ©,angphy BB ,orneu ropady tcreaciiasae rae during and alterthe
ain heratinof rebies\veaores, s ch reedibnspoe aeribusdiiEm m abrthe petient and the
attending physcin (14).A patent'srek Hraogu kg rebesn ustbe carefil Il conslered bebre
decrling to deontinue vaaonatibn.. A dvibe and asstance on the m anagem ent oferousaverse
readiasbrpersonsieceiving rebesaccinesan be ssught fiom the dateor balhealth
depaxtm entorCDC .

A Ecihalll sonifitant adver=e evertsooou iming Dby Ing adm nEratianof rebesveacine sou Hbe
reported to VAR § ,even ifcausdlre Etibn to vaocihetibn isnot certain. A fhough VAR S Bsibpctto
in i=tibnsoom m on to passie s neillance ygem s, ncliding undenreporting and reporting bies, ik E
aaliebk ool brdaaderving the ssty profike of vacdnesand dentily ing rek fectorsbrrare
=rousaiverse reacaiasio vaanesE4). VAR S reporting Him sand nom aton axe aalkbEe et
http=//v ww_\eaershh=pov orby teephone @00-8227967).1l eb-based reporting saaikbE and
hesltih-eaxe providersae encou raged to report ebctronially &t

https//ssau re veersor/V aersd ateentyy ntro hitm .C Ihicaly sonificent adverse eventsb by g

HR G adm nEraticshou H be reported to the Food and DrugAdn nEratioTsll ed! atoh.f eports
G be sibm itted elbctroni:Ally to http:/Avww dagov/l edl atoh.

P recautopnsand Contrand catbns
In m unoss ppressbn

C ortoogteronisotherim m unossippressie agents antin alaEls and mm unosippressie iheses
G niterierew ith the devebpm ent ofactive m m unity altenvaacineton 85 186). Forpersonsy &h
M M UNOSE PPress=N ,pre-expos re prophy ixisshou H be adn nHEeredw ith the av axrenessthet the
mmune repone m oghtbe Nadequate.? atiertsw ho ae mm unossippresed by deaee or

m edcatiassiou H postpone pre-exposs re vaconaetibnsand congeravoning admMtesbrw hich
b espre-expos e prophylixissndicated. | hen thisoou e Bnot possbE , inm unossippressed
personsw ho are etrek Brebies$ou H have thervau sneutralizing antibody tierschecked alter
aan pEting the pre-expossire eresA patentw ho Elsto seroconvert afterthe thad dose $ou H be
m anaged i conss kistbn w ith therphysician and eppropriete pubic heslth officEls || 0 cagesoT
reb espogtexpos re prophy Bl re have been doaim ented an ong personsin m unossippressed
becau e ofhum an im m unodeficiency viru sinfection.

In m unossippressie agentsshou H not be adm nEered du g postexpossi re prophy i xsunkess
esentel Drthe treatm ent ofotherconditbnsil - hen postiexposs re prophy xsisatin nHEered to an
M m unoss ppressed person ,one orm ore eim san plkesshou H be teded Orrebes/ausneutalzing
antibody to enssi re thet an aaeptab E antibody repon=e hesdevebped. fino aaepteb E antibody
repone Boetected , the patient shou H be m anaged in conss kistbnw ith therphy=cien and



gppropriete pubiic hesth officEls
P regnancy

B ecau e ofthe potentElconsequencesofinadequately m anaged rebesexpos re pregnancy Bnct
congdered acntrand cation o postexposs re prophy s Certan dudeshae ndeated o
ncreaeed nclence ofebortion ,prem atu re bths orfetal donom sifesesscEtedw th rebes
vaacnatbn (187—-189). Ifthe rEk orexpos re to reb esiss bsant |l pre-expos re prophy i issks
m ght be ndicated du g pregnancy -k ebiesexposs re orthe diegnossofrebesn the m othershou H
not be regaxded asieamnsto tem nate the pregnancy A57).

A Erges

P ersonsy ho have ahEory of=erbu shypersendativity to com ponentsofrebesvaacine orto other
vaacnesy th com ponentsthat are el present N rrbesvaacine shiou B be revaconatedw gh
cauton (184).

Ihdipent? etent? rogran s

B oth rebesvaacine m anu Bt rerishave petient assetant progran sthet provie m ed catiasto
uninss red orunderinss red patientss$ anofipasteu r'shdigent? atient? rogran @roviding In ogan®

R ebiesHT and In ovaX’ R ebies) isain nEtered through thell atibnall) Iganizatibon B ae D Brders
hm ation s2aalkbE by telephone @77-798-8716) ore-m al(hnad)l raxedEeaResoIy).

hbHm atbn onll ovartis) ham acuti=ls aientA ssitence? rogran B aohvert’ isagikbk at
http://Avw w_.corporatecitivensh ip .novartiscom /patientzdrug-pricng/asstance-progran ssitm L

T reatm entofHum ank ebes

f ebesiesRcERd W ith the hphest e ity rete ofany niectbusdeeaeR. || o proven efiectae
m edical treain ent iBrecognieed aterthe devebpm ent of diniAlspnsCom bined w ith ntensle
e experim entalm easi reshae inclided ain hetrationohvicarabire,m u bise D veaonatibn

w thcellal lure vaahneshum an Eukooyte interferon f G by the nravenousand ntrathecd
routes antithym ocyte gbbu i, noshe prancbex rbava ketan ine ,and hiph dosesofgerods
@90-197). hitietbn ofrebesvaccinatbn alteronsst of diniaAls/m ptom sin patientsw ith confam ed
reb esdBEgnosesENot recom m ended and m ot be detrim ental

§ urvivdlhasbeenw elldoaim ented oronly sk patients I five ofthe casess the personshad
received reb Esvaacnatbn bere the onst ofdeeeee (198—202).0 nly one patient hasrecovered
fion rebeswy thout the ngtiluton ofrebesvaccnatbn @ 203).Depie the sicoeseS IcbESE
not consdered alreb . T reaim ent of dinkal reb esiem ainsan extiem e dhallenge R epd

antem ortem diEgnosssapromty .| hen adefntive disgnosisBobtained ,prim ay heakth
congderatbnssiou B baisatam nimum ,on can Prtcae and adequ ate sedatibn ofthe patientt n
an gpproprete m edial faality .S edatibn Boften necessaty becau e patientsn phitbecan e

extrem el agiiated ,epecHEl) N the preence ofstim u isich asbud noEes arainentsand the
htorsound ofrunning w eter,partiu ey du ring the aaite neurobgc pheee ofthe dieeeee @25).



Beyond the overtcihial situatibn essecietedw ith progressie encephalitis du ing flidueting
perodsofLicdity ,patient stressn phit be can pounded by the psydhobgal reum aress bing fiom a
=n< ofpersond B Etbn and hopeksssesshon the prognosis A snew  potenteEltreaim ents
becom e aaikbE ,n edial Saifat pecHEFed tertiery e hopitalsn pht consler ngtiuton ofean
aygressie goproat to experin entaltherspies epecEll) N confam ed aeesin young healthy
personset an ealy gage ofdinialdieaee , afern depth disu ssbnsand nom ed consent by the
petent . fan iy or kgdliepresntativeshittp//Avww m av .edu/diplby/1outerasp?DocD=11655).

P artiesathorized to give perm Esbn rssich treatm ent &l shou H be av axe ofthe hiph probebility
‘ortreaim ent &l re ;the antcpated expensesand that n the rare ndancesofpatent s rvaal the
recovery m ipht be assacEtedw th averiety ofneu robgc deficksrequ ring alengthy period of
rehebiliietipn Q04).Continued efortsbal g on the elin inatibn ofexpos re to suresofviusand
the nstiutibn ofgpproprete and tn el prophy I isckerexposs re oaul Isiem an the m o eflectve
pub i health m eassi resto preventhum an rebes

P recautbonsbr’ aeC Ihiall anagem entofHum ank b atents

Hum an rebiespatientstio not pose any greeter niectibn sk to healih-eaxe personnelithan do
patentsy thm ore can m on bedarial and v nectbnsEes).| edalgaif$hou H adhere to
sandad precau tibnsasou tined by the Hospital hiectibn ControlP ractivesh dvieory Comm ittee
(26).5 tafrhou Hw eargov nsgoggkesm asks and gbves partiou Iy du ring intubation and
siabning @5).7 ogtexposs re prophy isisnd cated only w hen the patient hesb itten another
person orw hen the patient'ssalilaorotherpotentiEl nectbusn aerEl s ch asneurdtessie hes
contan nated an openw ound orm ucousn em brere.
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TABLE 1. Currently avallable rables blologlcs — United States, 2008

Human rabies Product
vaccine name Manufaciurar Dose Route Indication:
Human diploid Irmiow aoix sanofi Pasteur 1 mL Intramuscular Pre-gxgpasun
il vaccine Riabdas® Phone: 800-822-2452 Bl pO S
Wihsite: hitp:fwww vaccineplace, comiproducts’
Purified chick RabAverd Movartis Vaccines and Diagnostics 1 mL Intramuscular Pre-axpasun
ambryo call Phona: B00-244-Tesg oS lepasUn
vaccine Wabsite: Mp.www. rabavert.com
Rabies immune Imaganmis sanafi pasteur 20 IWkg Locald Pastaxposun
globulin Rabéas-HT Phomi: B00-822-2463
Wibsite: hitp:fwww vaccineplace, comiproducta
Hyperfab™ Talecris Biotherapeutics 20 kg Locali Postesxposu
5D Bayer Blological Products

Pheon: B00-243-4153
Website: hitp:/fwaw talecris-plinfo
* Imavax rables |0, administered intradermally, is no longer availlable in the United States.
t For postexposirs prophylaxis, the vaccing i administered on days 0, 3, 7, 14 and 28 In patients who have not baen praviousty vaccinated and «
0 and 3 in patients who hawe been previously vaccinated, For pre-exposure prophylaxis, the vaccine is administered on days 0, 7 and 21 or 28,
§As much of the product as ks anatormically feasible should be infiltrated info and around the wound, Any remaining product should be admir
intramuscularly in the deliobd or quadriceps (al a locaion aliver than that used lor vacdine inoculation ko minimize potential interlerence).
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TABLE 2. Cost-effectiveness ratios (costiife saved) for rables postexposure prophylaxis, by different scenarios of po
exposure” — United States

Probability of rables'

Baseling cost scenarlod

Median L e cost effectiveness
Contact scenario (minbrmum—maximum) {most cast ve—least cost-attect
Animal Tests positive for rables {0.01=-0.7) Coat Saving
Skunk biteTl 0.05 Cost Saving
{0.01=0.1)
Passible bat brefr 0.001 2.9 millon
{i0,000001-0.01) {Cost saving—5$8.4 billion)
Diog bita L0000 $403 million
{0.00001=0.001) $524, 0803840 rmilllion)
Dog lickT 0000001 $4 billion
(0.000001-0_00001) (5162 million—%8.4 billion)
Cal bitel 0.001 £2.9 million
(0. 0000 1-0.01) [Cost saving-$840 million)
Cat bk 0, 00000 &4 billicn
{0.000001-0.0001) ($15 million—58_4 bilion)
Contact with rabld human in clinkcal setting™ 0.000001 £4 blition
{0,000001-0.00001 ) (5162 milllon—$8.4 billlon)

* Contact with a potentially rabid animal does not necessarily constitute an expasure. A bite exposure is defined as "any penatration of the skin by 1
nonbite exposure ks dafined as “contamination of open wounds, abrgons (including scralches) or mucous membranes with saliva or other po

infectious matenal (@.9.. neural tissua),”

t Probabilities of rables ransmission to a human were obiained from a panal of experts, except for “animal tests positive for rables™ when prob

obtained from a previous

§ Estimates of the direct medical costs of rabies postexposure prophylaxis (PEF) were corverted inlo 2004 dollars using the medical care price Inc
cost-eflectiveness of PEP under each contact scenanko |3 calculated using the median probabiity of becoming clinkcally il with rables and the avers
of PEP. The most cost-effective ratio ks calculated using the minimum cost of PEP and the maximum lity of becoming clin ill with rabl

least cost-effective ratio is calculated using the maximum cost of PEP and the minimum

becoming clinically il with rats

¥ animaks not avallable for testing. The skunk bite data are considered applicable 1o bites from other rables resenwoir species (e.0., bats, fAccoons, ar

in the United States and g0 bites ocourming In countries with dog varant rables),
** Mo recognized bite or saliva exposure.
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TABLE 3. Rables postexposure prophylaxis gulde — United States, 2008

Evalualion and Postexposure prophylaxis
Anlmal type disposition of animal recommendations
Dogs, cals, and ferrets Healthy and avallable tor Parsons should not begin prophylaxis un
10 days cbsenvation animal develops clinlcal signs of rables.”
Rabid or suspecied rabid Immediately begin prophylaxis.
Linknown {&.q., escaped) Cangult public health officials,
Skunks, racooons, loxes, and most Regarded as rabid unless Congider immediate prophylaxis,
other camivores; bats? animal proven negative by
laboratory testst

Livastock, small rodents (rabbits and
hares), large rodents (woodchucks
and baavers), and other marmmals

Consider individually Consult public health cificials. Bites from
souirrels, hamsters, quinea pigs, gerbis,
chipmunks, rats, mice, other small roden
, and hares almost never require
anfirables postexposure prophylaxis.
* During the 10-day observation period, begin postexposure prophylaxs at the first sign of rables in a dog, cat, or ferret that has bitten someon
animal exhioits clinical signs of rabies, I should be euthanized Immedialaly and tested.
t Postexposure prophylaxis should be initiated as scon as possible following exposure to such wildiife unless the animal Is avallable for testing an
health authorities are facilitating expediticus laboratory testing or & ks alr known that brain material from the animal has tested negative,
that might influence the urgency of decision-making regarding iniiation of postexposure prophylaxis before diagnostic results are known incl
species of the animal. the general appearance and behavior of the animal, whether the encounter was provoked by the préesence of a human,
saverity and location of bites, Discontinue vaccine it ate laboratory diagnostic test (Le., the direct fluorescent a Isn )
iThe amrrml should be euthanized and tested as mﬁmﬂa Hoidﬂ;lot -:%Jaawaﬂun is not recommended. by tosh) s negeti
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TABLE 4. Rables poslexposure prophylaxis schedule — Unlted States, 2008

Vaccination status Treatment Regimen®
Mat previoushy vaccinated Wound claansing All postexpaosire prophylass should begin with immediate thar
cleansing of all wounds with scap and water. I available, a v | agen
such as povidine-loding solution should be used 1o imigate the wounds,
Rabies immune Administer 20 [k body weight. If anatomically feasible, the full dose
glablin (RIG) should be infitrated around the wound(s) and any remaining volume shou

b adrninistened Intrarmuscutary (IM) at an anatomical site dstant from
vaccing administration, Also, RIG should not be administered in the same

syringe as vaccine. Becauss RIG might partially suppress active producth
of antibody, no more than the recommendad dose should be given.

Vaccine Human diplold cell vaccing (HDCV) or purilied chick embnye cell vaccine
{PCECV) 1.0 mL, IM (deltold areaf), one each on days OV, 3, 7, 14, and 2
Previously vaccinatedt Wound cleansing All postexposure prophylasds should begin with immediate tharough

cleansing of all wounds with soap and water, It available, a vinscidal agen
such as povidine-icdine solution should be used 1o imigate the wounds.

RIG RIG should not be administered.

Vaccing HOCY or PGECY 1.0 mL. IM {deliold area%), one each on days 0 and 3.
*These regimens are applicable for all age groups, including children,
1 any parson with a history of a complete pre-exposure or postexposure vaccination regimen with HDGCV, PCEGV, or rabies vaccine adsorbed, or p
vaccination with amy olher type of rabies vacsing and a docurnented history of antibody response 1o the prior vaccination.
§The deltold area s the only acceplabie sie of vaccination for adults and clder chdren. For younger chikdren, the outer aspect of the thigh can b
Waccine should never be administered in the gluteal area.
TDay 0 is the day the first dose of vaccine is administensd,
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TABLE 5. Rables pre-exposure prophylaxis schedule — United States, 2008

Type of vaccination Route ﬁijman

Primary Intramuscular Human diplold call vaccine [HOCW) or purified chick ambryo cell vaccine
(PCECY); 1.0 mL (deltold area), one each on days 0," 7, and 21 or 28

Boostart Intramuscular HOCV or PCECY: 1.0 mL (deltoid araa),day 0 only

*Day 0 is the day the lirst dose of vaccine Is administened.

tPersons in the continuous-risk category should have a serum sample fested for rabies virus neufralizing antibody every & months, and person
fraquent-risk ca should be tested 2 An intramuscular booster dose of vaccine should be administarad if the sarum titer talls to n
a value of at least complete neutralization at a 1:5 sarum dilution by rapid Auorescent focus inhibition test.
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TABLE 6. Rables pre-exposure prophylaxis guide — United States, 2008

Pre-axposure

Risk category Mabure of risk Typlcal pepulations recommendations
Continuous WVirus present continuouwsly, Rabies research laboratory Primary course,

oftén In high concantrations workers; rables biologics Serclogic testing every &

Specific exposures likely to go production workers, months; booster vaccinat

unrecognized. Bite, nonbite, or it antibody titer is below

asrosol exposUne, acceplable bevel®
Fresguant Exposure usually episodic, Rables dagnostic laboratory Primary courss

Infrecpeent (graater than
population at large)

with source recognized, but
axposure also might be
unrecognized. Bite, nonbite, or
aef0sol exposure

Exposure nearty always
apisodic with source
recognized. Bite or nonbite

workers, cavers, velerinarians

and stafl, and animal-controd and

wildlife workers in aneas whede

rabées |5 enzootc, All persons who

frequently handle bats.
Vaterinarians and anirmal-control

stafl working with terresirial animals
In areas where rables is uncommen fo

Serologic testing every 2
years; booster vaccinatio
antibody Hber 15 below
acceptable bevel”

Primary coursé. No serol
testing of booster vaccin

BEPOSITS, rare. Velerinary students. Travelars
vishing areas whare rabies s
anzootic and mmediale access o
appropriate medical care including

Rare (population
at large)

Exposure always episodic with
source recognized, Bie or
nonbile exposure.

biologics ks imited.

U5, population al large, including

persons in areas where rables is
apizoatic.

Mo vaccination necessan

* Minirmum acceplable anlibody kel [ complate vinus neutralization at a 1:5 samum dilution by the rapid luorescent Tocus inhibRion test. A boosi
ghould be administered if the titer falls below this lewel
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