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TEMA-ARTIKEL

Et nyt flavivirus
er dukket op 1 baghaven!

FLATBAREN HJERNEBETANDELSE

Tick-borne encephalitis,TBE, eller cen-
traleuropaeisk hjernebetandelse blev be-
skrevet forste gang i 1931, hvor Schneider
havde bemaerket en saesonvariation i fore-
komsten af aseptisk meningoencephalitits
i @strig. 1 1939 fandt russeren Zilber ud af
at sygdommen blev overfart med flacer. |
1947 fandt en anden russer Pavlovsky ud
af der foregik en zoonotisk transmission
mellem flater og pattedyr.

TBE har veeret kendt pa Bornholm siden
1950%erne hvor det blev pavist farste gang
i Danmark — beskrevet af Freundt i 1962.
Der kunne pavises TBE-antistof i blod-

donorer (1,4%) og blandt skovarbejdere
(30%).

| en periode glemte man sygdommen pa
Bornholm — der blev ikke sendt prover
til undersegelse for TBE, men i starten af
2000 blev sygdommen genopdaget — og
siden 2001 er der pavist 1-8 tilfeelde om
aret af TBE erhvervet pa Bornholm, sva-
rende til en incidens pa 4/100.000.

TBE-VIRUS TILHORER
FLAVIVIRUSFAMILIEN

TBE skyldes et flavivirus pa engelsk be-
neevnt Tick-borne encephalitis virus, TBEV.
Der findes tre undertyper — europeeisk

kaldet TBEV-eu, sibirisk TBEV-si og fjern-
osten TBEV-fe.

Der forekommer ca. 3.000 tilfeelde om
aret af TBE i Europa.

EPIDEMIOLOGI

TBEV-eu overferes med skovflaten (Ixo-
des ricinus) — dens vigtigste reservoir er
sma gnavere, mens mennesker og hjorte
kan opfattes som tilfeeldige veerter. TBEV-
si og TBEV-fe overfgres hovedsageligt
med Ixodes ricinus, og taigaflaten (Ixo-
des persulcatus). En reekke andre blodsu-
gende flater kan ogsa transmittere de tre
TBEV-typer.

Foto: Claus Bohn Christiansen
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Smitten til mennesker er hyppigst i juni-
juli og september-oktober p.ga. flatens
livscyklus, men kan ske fra april til novem-
ber.

Skovflaten er blind med kan lugte kuldio-
xid, og ammoniak , samt sanse tempera-
tur og bevaegelser.

Skovflaten gennemgar stadierne fra aeg —
larve — nymfe — voksen. Virus kan inficere
alle stadier og kan ogsa overferes transo-
varielt.

PATOGENESE OG PATOLOGI

Den mest almindelige smitte sker med
flatbid, men TBEV kan ogsd overferes
med upasteuriseret meelk. Replikationen
af virus vil starte lokalt ved bidstedet og
fortseette i lymfeknuderne. Efterfalgende
fores virus med blodbanen til hjernen.
Fra patienter med letalt forlgb kan der
pavises diffus infilration med lymfocyt-
ter og leukocytter i meninges. Der kan ses
mikroskopiske leesioner i alle dele af cen-
tral nerve systemet, men specielt i me-
dulla oblongata, pons, cerebellum, hjerne-
stammen, basal ganglierne, thalamus, og
spinalkanalen. Leesionerne er lokaliseret
til den gra substans og bestar af lymfo-
cyteere perivasculzere infiltrationer med
akkumulering af gliaceller, nekrose af ner-
veceller og neuronophagia. Der ses ofte
infiltration i purkinjecellerne i cerebellum
og i det anteriore horn i spinalkanalen.

Foto: Claus Bohn Christiansen

Forandringer i cerebrale cortex ses langt
overvejende i det motoriske omrade med
degeneration og nekrose af de pyramidale
celler og med akkumulation af lymfocyt-
ter og proliferation af gliale celler.

KLINISK FORLOB

Ikke alle patienter med TBE kan berette
om et flatbid — og kun ca. 1/3 af dem der
far et bid af en TBEV-inficeret flat udvikler
symptomgivende sygdom. Inkubationsti-
den kan veere kort — ned til fire dage — det
mest almindelige er 7 — 10 dage — men
det kan tage op til 28 dage for der kom-
mer symptomer. Mand udvikler TBE
dobbelt sa hyppigt som kvinder.

Der ses ofte et bifasisk forleb, men 25%
af patienter med TBE debuterer med me-
ningitis eller encephalitis. | den forste fase
ses influenzalignende symptomer med
let feber, hovedpine, opkastning, traethed,
muskel- og ledsmerter. Denne fase varer
fra 2-7 dage og feberen er kun let forhg-
jet — op til 39°C. Paraklinisk kan der veere
trombopeni, leukopeni og forhgjede leve-
renzymer.

Herefter er der hos de patienter der pro-
gredierer til den mere alvorlige form en
asymptomatisk periode der varer 2 — 10
dage hvorefter 50% udvikler meningitis,
40% meningoencephalitis og 10% menin-
goencephalomyelitis.

Alle patienter har pleocytose i spinalvee-

sken. Patienter med meningitis har hgj
feber, hovedpine, kvalme, opkastning og
svimmelhed. Der kan vaere nakke-rygstiv-
hed.

Patienter med encephalitis fremviser pa-
virkning af bevidsthedsniveauet med
treethed, og evt. coma. Der kan veere rast-
loshed og hyperkinesi af ansigtsmusku-
laturen eller armene og benene — mere
hyppigt er ataxi af armene eller benene.
Der kan udvikles delir eller psykose.

Den sveereste form er meningoen-
cephalomyelitis hvor der kan ses parese
af lemmer hyppigst af armene og der er
sveere muskelsmerter. | sjeeldne tilfeelde
udvikles myelitis evt. som eneste alvorlige
symptom.

Barn bliver mindre syge af TBE end voks-
ne og zldre. Hos barn op til 15 ar vil ca.
2/3 udvikle meningtis, mens 1/3 vil udvik-
le encephalitis. | aldersgruppen over 60 ar
vil lidt mere end 50 % udvikle encephalitis,
mens kun 10-20% vil udvikle meningitis —
resten vil udvikle myelitis.

Der ses ofte sequelae fx med neuropsy-
kiatriske mén.

DIAGNOSTIK

Virus kan i mange tilfeelde pavises i blod
i den forste fase af det bifasiske forlgb
med PCR. | anden fase er det derimod
sjeeldent muligt at pavise TBEV, hverken
i blod eller i spinalvaesken. | blodpraven
kan pavises IgM og IgG. Spinalveesken kan
indeholde specifikke antistoffer, men ikke
altid. Diagnosen vil kunne konfirmeres
med opfelgende blodprave 6-8 uger ef-
ter flatbid der indeholder neutraliserende
antistoffer rettet mod TBEV. Der kan ses
krydsreaktion med antistoffer efter vacci-
nation mod andre flavivirus som japansk
hjernebeteendelse og gul feber, men det
vil mest vaere af 1gG-typen. Ogsa her kan
TBE-antistof neutralisationstesten veere
nodvendig.

TO TILFALDE | TOKKEK®@B HEGN

Pt. 1 gar til egen leege i juli 2009 med feber,
led-og muskelsmerter samt influenzalig-
nede symptomer. Der tages blodprave til
undersagelse for parvovirus B19 og bor-
relia. Der blev ikke pavist akut infektion
og symptomerne svandt igen. Efter en
uge debut med hgj feber og hovedpine
— indlaegges pa hospital og lumbalpunk-
teres. Spinalvaesken viser let forhgjet cel-
letal, overvejende mononuklezre celler,
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let forhejet CSV-protein og normalt CSV-
glucose. Der kommer negative resultater
for HSV-, VZV- og Enterovirus PCR samt
Borrelia IgM intrathekaltest men svag pos
IgG intrathekaltest,. Behandles for borrelia
12 uger.

Tilstanden forvaerres og pt. 1 overflyt-
tes til et andet hospital. Han har meget
kraftig hovedpine og kan ikke spise eller
drikke. Udskrives i bedring efter 10 dages
indleeggelse.

Undervejs i forlabet beder Claus Bohn
Christiansen (CBC) kollegerne pa Statens
Serum Institut Virologisk afd. om at under-
soge for TBEV, da pt. 1 er en af CBC's be-
kendte og derfor vidste at pt. 1 arbejdede
som skovarbejder og ogsa boede i skoven.
| starten efter udskrivelsen var pt.1 gene-
ret af svimmelhed og treethed, men han
fik det gradvist bedre og kunne genop-
tage arbejdet efter T maned.

CBC fik resultaterne af TBEV-analyserne
og bade IgM og IgG var positiv i blod -
CBC talte med pt.1 og fortalte ham at
han var overbevidst om at der var tale
om TBEV-infektion, men vi skulle veere
helt sikre, sa der skulle laves udvidede un-
dersagelser.

Resultaterne indlgb og de var ikke op-
loftende — spinalveesken var negativ for

TBEV med PCR og der var ingen specifik-
ke antistoffer. Anders Fomsgaard sendte
resterende prevemateriale til medlemmer
af ENVID pa Robert Koch Instituttet i Ber-
lin — og vi var nadt til at vente.

Pt fortalte CBC at han havde hert om
et lignende tilfeelde aret for hvor det hel-
ler ikke var lykkedes at finde en diagnose.
Det lykkedes CBC at fa fat pa "pt. 2" gen-
nem hans tidligere arbejdsplads.

Pt. 2 arbejdede i en skovbgrnehave som
paedagogmedhjelper. Far flere flatbid i
2008 seesonen — op til to om ugen. Bliver
efter kort tid med feber og influenzalig-
nede symptomer indlagt i oktober 2008.
Har udviklet hgj feber og hovedpine. Der
udferes lumbalpunktur og udferes borre-
lia intrathekal test, HSV, VZV og entero-
virus — samt almindelige dyrkning — alle
analyser er negative.

Pt. 2 udskrives efter 10 dages indleeggelse.
Pt. 2 er ret medtaget af sygdommen og
kan ikke fortage sig seerligt meget i de for-
ste maneder efter udskrivelsen - er meget
treet, og har nedsat kraft i hgjre arm. CBC
beder igen kollegerne pa Statens Serum
Institut virologisk afd. om at analysere de
tidligere indsendte praver for TBEV efter
at have indhentet tilladelse fra pt. 2.

Foto: Claus Bohn Christiansen

Pt. 2 har ogsa TBEV-IlgM og —IgG i sin
blodpreve fra oktober 2008. Det er ikke
muligt at pavise TBEV eller specifikke anti-
stoffer i spinalvaesken. Igen ma preverne
sendes til Robert Koch Instituctet i Berlin.
Pd begge patienter tages opfelgende
blodpraver der ogsd sendes til Robert
Koch Instituttet.

Da det ikke var muligt at pavise TBEV i
praoverne fra de to patienter foreslog An-
ders Fomsgaard fra SSI at vi skulle lede
efter virus i skovflater (Ixodes ricinus) og
kontaktede Rene Badker fra Veterinaerin-
sticuttet pa DTU.

CBC taler med pt. 1 der oplyser at han i
ugen op til at han blev syg havde holdt fe-
rie og faet fire flatbid i sin egen have — det
var en stor fordel at vi ikke skulle under-
soge et storre skovomrade.

Rene Badker indsamlede skovflater d.
20. august fra fire lokaliteter og umiddel-
bart omkring haven og sorterede dem i
pools af nymfer, voksne hanner og hun-
ner. Teetheden af flater var sterst i en 4
meter bred breemme af hgjt graes mellem
havens sldede greespleene og skovbrynet.
Anders Fomsgaard karte en TBEV-PCR pa
alle pools og kun én pool med nymfer var
positiv. Indsamlingen blev gentaget 16.
september. Denne gang blev to pools af
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hver 10 nymfer fundet positive for TBEV
ud af pools med sammenlagt 270 nymfer,
29 voksne flater. Fra samme periode blev
undersagt 219 larver, 63 nymfer og 2 han-
ner fra tre omrader i Dyrehaven uden der
blev fundet TBEV.

Nzesten samtidigt indlgb konfirmerende
nyheder fra Robert Koch Instituttet. Der
var pavist neutraliserende TBEV-antistof i
opfelgende praver — farst fra pt. 2 og ef-
terfolgende ogsa fra pt. 1.

S& var sagen klar — der var TBE-virus i
skovflater i Tokkekab Hegn — to patienter
var blevet alvorligt syge og havde udviklet
Tick-borne encephalitis — gad vide hvor
mange der har haft et mildt forlgb ?
Anders Fomsgaard undersegte efterfol-
gende 200 blodprever og spinalveaesker
fra patienter i Nordsjeelland misteenkt
for borrelia. Prgverne var fra sommer og
sensommer i perioden 2007-09. Der blev
kun fundet ét enkelt tilfeelde af TBE —
og patienten havde veeret pa Bornholm.
Dette tyder ikke pa udbredt TBE udenfor
Bornholm og Tokkekab Hegn, men det er
vigtigt at folge udviklingen og at veere op-
maerksom pa denne sygdoms spredning.

REFERENCER OG
SUPPLERENDE LASNING:

1) Freundt EA. The incidence of anti-
bodies to the Russian Spring-Summer
encephalitis complex og viruses in man
and animals on Bornholm. Acta Pathol
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Bornholm of Central European virus
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ticks. Ugeskr Laeger 1963;125:1098-104.
3) Laursen K, Knudsen JD: Tick-borne
encephalitits: A retrospective study of
clinical cases in Bornholm, Denmark.
Scand J Infect Dis 2003;35:354-7

4) Lindquist L, Vapalahti O: Tick-borne
encephalitis. Lancet 2008, 371:1861-71
5) Kaiser R. Tick-borne encephalitis. In-
fect Dis Clin North Am 2008, 22:561-75
6) Kristensen K. TBE in Denmark — in
particular on Bornholm. Int ] Microbiol
2002, suppl 33;62-3

"Klinisk mikrobiologisk afd., Rigsho-
spitalet

?Virologisk afd, Statens Serum Institut

*Epidemiolog, Veterinaerinstituttet,
DTU

Foto: Claus Bohn Christiansen
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VACCINATION

Vaccination mod
Tick-Borne Encephalitis

#” Kare Melbak, Statens Serum Institut, Epidemiologisk afd.

Tick-Borne Encephalitis forarsages af et
flavivirus (TBE-virus) og overferes ved bid
af skovflat inden for fa minutter og und-
tagelsesvist gennem upasteuriseret meelk.
Sygdommen forekommer i dele af Skandi-
navien, Vest- og Central Europa, Rusland
og dele af Asien, Figur 1. Der er flere ty-
per af TBE-virus, og den fjerngstlige type
(type 1) giver mere alvorlig sygdom end
den centraleuropzeiske (type 2). Blandt kli-
niske tilfeelde forarsaget af den fjerngstlige
type kan op til 50% udvikle neurologiske
symptomer, og dedeligheden kan vere
20%. | modszetning hertil er dedeligheden
1-2% som folge af den centraleuropeeiske
type (1).

| Europa er der to vacciner, der er mar-
kedsfert til anvendelse mod TBE: Encepur
(Novartis) og TicoVac (Baxter). Det ak-
tive antigen er hel draebt virus, inaktive-
ret med formaldehyd, og begge vacciner
indeholder aluminiumsalt som adjuvans
(hjeelpestof). Virus er dyrket i cellelinjer fra
kyllinger (2).

De to vacciner findes i voksen og barne-
dosis. Statens Serum Institut lagerforer i
gjeblikket TicoVac 0,5 ml til personer over
16 ar og TicoVac Junior 0,25 ml til bern
mellem 1 og 16 ar. Beskyttelsen er anslaet
til at veere omkring 90% efter to vaccina-
tioner, og > 95% efter en endt vaccinati-
onsserie pa tre doser. Safremt man gnsker
en beskyttelse ud over ca. tre ar, ber den
primaere vaccinationsserie falges op med
revaccinationer. | en nylig undersagelse af
effekt efter 5 eller 6 ars booster blev det
fundet beskyttende antistofniveau i 86-
96% af vaccinerede; beskyttelsen var dar-
ligst hos de zeldre (3). Fra Sverige er nyligt
publiceret en case-serie af 27 patienter
med vaccinationssvigt, og 70% af disse var
over 50 ar gamle (4).

| @strig, som er hgjendemisk, har et inten-
sivt vaccinationsprogram resulteret i et
fald af det arlige antal tilfeelde fra omkring
700 tilfeelde til 60 tilfeelde (2).

Ved serologisk testning kan krydsreaktivi-
tet med pree-eksisterende antistoffer som
folge af naturlig udseettelse eller tidligere
vaccination mod andre flavivira (feks. ja-
pansk encephalitis, gul feber, Dengue vi-
rus) give falsk positive resultater.

Samlet ma konkluderes, at der findes sikre
og effektive vacciner, men at vaccinatio-
ner sjeeldent giver 100% garanti for fore-
byggelse. Det geelder ogsa TBE-vacciner,
hvor vaccinationssvigt isaer forekommer
blandt de aldre, der er i starst risiko for
alvorlig sygdom. Dermed overfladigger
vaccination ikke de almene rdd om at
forebygge flatbid og s& hurtigt som mu-
ligt fierne flater fra tgj og krop. Det er

desuden vigtigt i en radgivningssituation
at oplyse om behovet for regelmaessige
revaccinationer.

KONTRAINDIKATIONER

Vaccine skal ikke gives til personer, der har
overfalsomhed over for det aktive stof
eller over for et eller flere af hjeelpestof-
ferne eller restsubstanser fra fremstillin-
gen (formaldehyd, neomycin, gentamicin,
protaminsulfat). Alvorlig overfalsomhed
overfor aeg- og henseproteiner (anafylak-
tisk reaktion efter oral indtagelse af seg-
geprotein) er ogsa en kontraindikation. |
tilfeelde af en akut feberinfektion ber TBE-
vaccination udsaettes.

Der er ikke relevante data vedr. vaccinati-
on af gravide, sa derfor ber vaccine kun gi-
ves til gravide pa en tvingende indikation.

Figur 1. Forekomst af tick-borne encephalitis virus. Det gule omrade indikerer den centraleuro-
peiske type, mens det rade den fiernostlige type. | det orange kan begge typer forekomme. Fra
Rendi-Wagner, 2008 (2).
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VACCINATIONSRAD | DANMARK

Vaccination kan overvejes til personer, der
er fastboende eller har fast sommerresi-
dens i omrader, hvor TBE findes, og som
jeevnligt feerdes uden for stier i skov og
krat. Hvis der er tale om en adfaerd med
saerlig stor smitterisiko, fx skovarbejde, el-
ler hvor skoven er det faste tilholdssted
for leg, sport eller hobbyaktiviteter, kan
vaccination ogsa overvejes. For praktiske
formal kan man veelge kun at vaccinere
fra 7 ar og opefter, hvor TBE-vaccination i
ovrigt skennes indiceret. For fx skovbor-
nehaver i omrader hvor det vides, at TBE
er endemisk, kan man veelge at tilbyde
vaccinen til medarbejdere, mens barnene
ikke behgver at blive vaccineret.

Korttidsturister til Bornholm med nogle
ugers ophold foreslas almindeligvis ikke
vaccineret. Dette geelder fx ved alminde-
lige lejrskoleophold.

Bivirkninger til vaccinen i form af feber er
hyppigere hos mindre barn, og risikoen
for alvorlig TBE-infektion er meget lille.
For barn over 1 &r og voksne vil der sjeel-
dent vaere grund til at frardde vaccinen,
safremt der foreligger et udtalt @nske om
vaccination.

BOR S)ALLANDERE VACCINERES?

Pa trods af, at TBE-virus i 2009 blev pavist
i Tokkekab hegn ved Allerad i Nordsjeel-
land, vurderes Bornholm stadig som det
vigtigste omrade for TBE i Danmark. Det
er uvist, om virus har etableret sig perma-
nent i Nordsjeelland. Mange faktorer spil-
ler en rolle i dette. Dynamikken mellem
og antallet af inficerede flater og deres
vaerter (fx gnavere og radyr), modtage-
ligheden blandt de eksponerede veerter,
klimatiske forhold samt dyr og men-
neskers adfeerd er alle faktorer af betyd-
ning. Derfor er det kun gennem fremtidig
overvagning og undersggelser, at det kan
afklares, om der pa Sjelland vil blive et
permanent TBE-fokus, og om dette even-
tuelt vil brede sig, eller om virus ikke vil fa
"succes” med at etablere sig pa Sjeelland.
Den kolde vinter 2009/10 har ikke givet
gunstige vilkar (set fra virus' synspunke)
for at opretholde et smittetryk.

Dette betyder, at evt. tilbud om vaccina-
tion af sjeellandske skovarbejdere, jeegere
med videre mest sker ud fra et forsigtig-
hedsprincip end ud fra en konkret viden
om fortsat risiko smitte. Der er pa nuvee-
rende tidspunkt ingen viden, der stotter
mere udbredt vaccination af skovbrugere
pa Sjeelland (uden for Tokkekab hegn) el-
ler andre lokaliteter udenfor Bornholm.

VACCINATIONSRAD
VED UDLANDSREJSE

Radgivning i forhold til udlandsrejse af-
heenger naturligvis af den geografiske
destination, men ogsa arstid for rejse,
varighed af ophold og den forventede
udseettelse for flater. Risikoen er starst i
forbindelse med ophold i mindst tre-fire
uger i skov og krat i hegjendemiske om-
rader. Aktiv ferie som vandreture uden
for stier, orienteringslab, jagt, campering
i skov, beer- eller svampeplukning inde-
baerer en @get udseettelse for smitte. For
jeegere, ornitologer, orienteringslobere og
sa videre, der ofte rejser til endemiske om-
rader i fx Baltikum, @strig og Tjekkiet kan
det vaere en god ide at veere vaccineret.
Det begynder at blive populert at afhol-
de aktiv ferie i dele af @steuropa og Rus-
land hvor de fjerngstlige eller sibiriske va-
rianter af TBE findes, og da disse er mere
virulente end den centraleuropaeiske bar
teersklen for at tilbyde vaccination veere
lavere her.

Det skal understreges, at forekomsten af
TBE-virus i de endemiske omrader kan
vaere meget ujeevn fra egn til egn, og at
det er en god ide at sage informationer
inden planlzegning af et leengere ophold
som indebeerer brug af naturen udenfor
veje og stier. Aland er fx et kendt omrade
med hej incidens. | Sverige er det iseer
omradet omkring Maleren, Stockholms
skeergard og visse andre omrader langs
den sydlige @stkyst som er endemiske (5).
| Norge er der konstateret TBE i de kyst-
naere kommuner i Sydnorge, og der anbe-
fales nu vaccinationer til personer, som
feerdes meget i skov og mark i disse be-
stemte lokaliteter, og som erfaringsmezes-
sigt hyppigt bliver bidt af flater (6).

VACCINATIONSFORL®DB

Statens Serum Institut lagerferer i @jeblik-
ket to vacciner mod TBE: TicoVac® 0,5
ml til personer over 16 ar og TicoVac® Ju-
nior 0,25 ml til barn mellem 1 og 16 ar.
Alternativ. mulighed er Encepur® adult
0.5 ml til personer over 11 &r og Ence-
pur © children til bern mellem 1 og 11 ar.

Der gives i alt tre doser med et anbefalet
interval pa 1 til 3 mdr. mellem ferste og
anden dosis. Hvis der er behov for at opna
et hurtigt immunsvar, kan anden dosis Ti-
covac gives to uger efter farste dosis. Tred-
je dosis er en booster, som gives mellem 5
og 12 maneder efter anden vaccination.
For Encepur kan hurtigt immunsvar op-
nas ved tre doser: 0, 7 og 21 dage.

For at opnd immunitet inden skovflatsze-

sonen starter, ber forste og anden dosis

helst gives i vintermanederne og tredje
dosis inden naeste saeson. Lebende revac
cinationer begr gives med 3-5 drs interval-

ler, se produktresumé pa www.ssi.dk (7)
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Transfusion-Related Transmission of Yellow Fever
Vaccine Virus — California, 2009

In the United States, yellow fever (YF) vaccination
is recommended for travelers and active duty military
members visiting endemic areas of sub-Saharan Africa
and Central/South America (/,2). The American
Red Cross recommends that recipients of YF vaccine
defer blood product donation for 2 weeks because of
the theoretical risk for transmission from a viremic
donor (3). On April 10, 2009, a hospital blood bank
supervisor learned that, on March 27, blood prod-
ucts had been collected from 89 U.S. active duty
trainees who had received YF vaccine 4 days before
donation. This report summarizes the subsequent
investigation by the hospital and CDC to identify
lapses in donor deferral and to determine whether
transfusion-related transmission of YF vaccine virus
occurred. The investigation found that a recent change
in the timing of trainee vaccination had occurred and
that vaccinees had not reported recent YF vaccina-
tion status at time of donation. Despite a prompt
recall, six units of blood products were transfused
into five patients. No clinical evidence or laboratory
abnormalities consistent with a serious adverse reac-
tion were identified in four recipients within the first
month after transfusion; the fifth patient, who had
prostate cancer and end-stage, transfusion-dependent,
B-cell lymphoma, died while in hospice care. Three of
the four surviving patients had evidence of serologic
response to YF vaccine virus. This report provides
evidence that transfusion-related transmission of YF
vaccine virus can occur and underscores the need for
careful screening and deferral of recently vaccinated
blood donors.

On April 10, 2009, during a routine record
review in connection with a subsequent blood drive,
the blood bank supervisor learned of a breach in the
deferral protocol for blood products collected from
trainees. Further investigation revealed that the blood
obtained in the previous drive was from trainees who
had been vaccinated with YF vaccine 4 days before the
drive. All of those blood products already had been
processed and incorporated into the inventory at the
hospital’s blood bank. The blood bank supervisor
reviewed blood bank records and identified 87 whole
blood units and three apheresis platelet units obtained
from the recently vaccinated trainees. Blood products

that had been released for transfusion were tracked
forward to identify the patients who had received the
implicated blood products. Remaining unused blood
products were identified and destroyed.

During April 20-30, investigators reviewed inpa-
tient and outpatient records of patients who received
the potentially infected blood products. A data col-
lection tool was developed to capture demographic
information, underlying medical conditions, blood
product received, and information on previous YF
vaccine doses. Because YF vaccine has been recog-
nized to cause serious adverse events in persons who
are immunocompromised or aged >60 years (1),
information was collected on potential adverse events
(e.g., fever, meningismus, mental status changes,
elevated transaminases, or multisystem organ failure)
that might have occurred during the 1 month after
receipt of the blood products. All blood product
recipients were notified in writing of the potential
exposure to YF vaccine virus, and serum samples from
the recipients were tested by enzyme-linked immuno-
sorbent assay for immunoglobulin M (IgM) antibod-
ies against YF virus (YFV). Samples testing positive
for YFV-specific IgM antibodies were evaluated using
the plaque reduction neutralization test, with a 90%
cutoff value for neutralizing antibody titers against
YFV (the standard evaluation at CDC for determin-
ing serologic response to YF vaccine virus). Additional
testing for West Nile virus and St. Louis encephalitis
virus IgM and IgG antibodies was performed using
enzyme immunoassays to evaluate for possible cross-
reactive flaviviral antibodies.

Blood Product Recipients

During March 31-April 9, five patients had
received six blood products (three platelets, two fresh
frozen plasmas, and one packed red cell unit) from
six of the trainees. These six trainees had no previous
history of vaccination or travel history consistent
with exposure to wild-type YFV. In the month after
the transfusion, one blood product recipient had
died. The decedent was a man aged 82 years who
was in hospice care for terminal prostate cancer and
end-stage, transfusion-dependent, B-cell lymphoma.
He died 20 days after receiving one of the implicated
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platelet units. No autopsy was performed, and no pre-
mortem blood specimens were available for testing.
The other four recipients of blood products had no
documented laboratory abnormalities or symptoms
attributable to YF vaccine (Table).

Residual blood products from the six transfu-
sions had been discarded. Testing for pretransfusion
serologic status of the blood product recipients could
not be performed because banked sera were not avail-
able. However, serum samples drawn 26-37 days
posttransfusion indicated that three of the four recipi-
ents had YFV-IgM antibodies confirmed by plaque
reduction neutralization test. Testing for cross-reactive
flaviviral infection by IgM and IgG antibodies was
negative for all four recipients. Testing by reverse
transcription—polymerase chain reaction or culture
for the presence of YF vaccine virus in the surviving
recipients was not performed because samples were
obtained when viremia would no longer be expected
if transfusion-related transmission had occurred. The
patient without YFV-specific antibodies was a pre-
mature infant who received multiple aliquots of red
blood cells from one donor. Of the three recipients
demonstrating YFV-IgM antibodies, two had been
previously vaccinated with YF vaccine at least 20 years
earlier. A booster response was identified in these two
previously vaccinated donor recipients by the presence

of YFV-IgM antibodies and high neutralizing anti-
body titers (160 and 40,960, respectively).

Public Health Response

A review of records associated with the blood
product donations confirmed that, in accordance
with standard blood bank screening procedures,
each trainee had been questioned regarding recent
vaccinations on the day of donation. However, none
reported having received YF vaccine 4 days earlier.
To prevent a similar event in the future, personnel at
the military training center now provides the blood
bank with immunization records of all trainees at
least 1 week before the blood drive, and just before
donation, staff members ask each donor individually
about his or her vaccination history.

Reported by

E Lederman, MD, T Warkentien, MD, M Bavaro, MD,
J Arnold, MD, D DeRienzo, MD, US Navy. JE Staples, MD,
M Fischer, MD, ]] Laven, OL Kosoy, RS Lanciotti, PhD,
Div of Vector-Borne Infectious Diseases, National Center for
Emerging and Zoonotic Infectious Diseases, CDC.

Editorial Note

This investigation documents, for the first time,
serologic evidence for transmission of YF vaccine

TABLE. Selected characteristics, clinical outcomes, and laboratory findings of five patients exposed to blood products from donors recently vaccinated

with yellow fever vaccine — California, 2009*

Serologic evaluation

Previous Symptoms Yellow fever No. of days
yellow fever  Blood product received and laboratory virus IgM post-
Age Sex  vaccine (year) (quantity) Underlying medical conditions abnormalities’ ELISA / PRNTS transfusion
Premature infant Female No Irradiated red blood cells  Prematurity, intraventricular None Negative / 37
(24 wks estimated (4 aliquots; 30 cc total) hemorrhage Not done
gestational age)
6 yrs Male No Irradiated platelets Wilm’s tumor (relapsed), recent None Positive / 160 36
(1 unit) chemotherapy
66 yrs Male  Yes (1964) Platelets Kidney/liver transplant (2005), None Positive / 160 33
(1 unit) diabetes, history of alcohol abuse
58yrs Male  Yes Fresh frozen plasma Chronic renal insufficiency, None Positive / 40,960 26
(1975,1986) (2 units) peritoneal and pulmonary
tuberculosis, psoriasis (received
infliximab >2 mos before)
82yrs Male  Yes Irradiated platelets Diffuse large B cell lymphoma Deceased** Premortem —
(1959, 1965) (1 unit) s/p chemotherapy and radiation specimen not
treatment, prostate carcinoma available for
testing

* Based on electronic medical record review.

T In the 30 days after blood product transfusion (e.g., fever, rigors, headache, meningismus, paralysis, and mental status changes, and abnormalities in white blood

cell count, transaminases, or cerebral spinal fluid [if clinically indicated]).

§ Immunoglobulin M enzyme-linked immunosorbent assay result and plaque reduction neutralization test titer.

1 Received blood products during days 2, 4, 6, and 9 of life.

** Patient was discharged to inpatient hospice for underlying malignancy and died 20 days after receiving blood products. An autopsy was not performed.
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What is already known on this topic?

Blood donor centers temporarily defer donation
from persons receiving live virus vaccines because of
a theoretical risk for viral transmission to the blood
product recipient.

What is added by this report?

Transfusion-related transmission of yellow fever vac-
cine virus is documented for the first time.

What are the implications for public health practice?

Blood donation centers should identify recipients of
live virus vaccines to recommend the appropriate
timeframe for deferral, which varies depending upon
the timeframe for expected postvaccination viremia.

virus through infected blood products. Before this
report, the risk for transmitting YF vaccine virus
through blood products was only theoretical. From
this investigation, various blood products, including
irradiated platelets, appear capable of transmitting the
YF vaccine virus. Although irradiation can minimize
transfusion-associated graft-versus-host disease, the
dose is inadequate to kill YF vaccine virus (A. Barrett,
University of Texas Medical Branch, personal com-
munication, 2009).

Of the four surviving blood product recipients,
three had YFV-IgM and neutralizing antibodies. The
one surviving recipient who did not have serologic
evidence of exposures was a preterm infant. Two
potential reasons for the lack of detectable levels of
YFV-IgM antibodies in the preterm infant are the
infant’s immune system was not mature enough to
mount an adequate immune response and lower
levels of YF vaccine virus were present in red blood
cells compared with other serum-containing products.
Despite evidence of transmission of YF vaccine virus,
no adverse events attributable to the transfused virus
were identified in the blood recipients. In addition,
these blood recipients were not ideal candidates
for YF vaccination because of age or compromised
immune status.

Persons receiving their first dose of YF vaccine
often will develop a low-level viremia within 3—7 days
after vaccination that persists for 1-3 days (4). As
neutralizing antibody develops, viremia resolves.
Neutralizing antibody develops in 90% of recipients
within 10 days of vaccination and in 99% of recipients
within 30 days (5). Immunity lasts for at least 10 years
(1). Persons receiving subsequent doses typically do
not develop viremia but might have an elevation in

IgM antibodies if several years have passed since their
last vaccination (6). YFV-IgM antibodies detected in
the recipients might represent passive immunization
(i.e., transfer of antibodies formed in the donor)
rather than transmission of vaccine virus via blood
product. However, this explanation is unlikely because
all the donors were primary vaccine recipients, and
they would be expected to have viremia with low or
nonexistent levels of IgM antibodies at 4 days post-
vaccination, when the blood donation occurred (7,8).
Detection of YF vaccine virus in the original blood
products or acute sera from recipients could have
confirmed vaccine virus transmission, but samples
were unavailable to perform such testing. Two of
the three recipients with positive YFV-IgM antibody
titers had been vaccinated previously with YF vaccine
more than 20 years earlier likely had an anamnestic
response to the vaccine virus in the blood products.
This immunologic response is consistent with reports
that YFV-IgM antibodies can reform after a booster
dose of the vaccine, particularly with longer time
between vaccinations (6,8).

Transfusion-related transmission of attenuated YF
vaccine virus is preventable. Health-care providers
should inform persons receiving live vaccines about
the temporary deferral for blood donation. Providing
additional checks and balances is especially important
when blood product donors receive several vaccina-
tions within a short period (e.g., in the case of active
duty military personnel or travelers). If feasible,
occupational health personnel at military training
facilities should collaborate with the organizers of
blood drives targeting military trainees to coordinate
a minimum 2-week interval separating receipt of live
vaccines and collection of blood products. All poten-
tial blood donors should be individually screened
for a recent history of receipt of vaccines containing
live virus during the month before donation, and
temporary deferment should be based upon the
expected post-vaccination period of viremia. Most
temporary deferments due to receipt of live vaccines
are 2 weeks; however, recipients of measles, mumps,
and rubella vaccines and varicella vaccines should be
deferred for 4 weeks because of the theoretical risk
for prolonged viremia.
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