W Baal.thnap .Alerts:
;' <promed@promedmail. or >

virus trax.zsmission .

A HealthMap/ProMED-mail interactive map of Erance -showing the location
of Corsica can be accessed at <http: zzhealthmap.org[r[mc >, - Mod.TY]
Wk kok ) ’
[15] France (Alpas-uazitimea)

Date: Wed 22 Sep 2010

Source: le.Generaliste.fr [in F:ench, ttans. Corr.SB, edited]

« <http://www.legeneraliste.fr

'/layout/Rub_j ACTU cfm?espnce=3DAcTU&id :ubziqu.=3!)101860&id article=3D27003>

In addition’ to the 2. confimed cases. of ind:.genoua dengue fever :Ln a

' residential area west of Nice, there axe thought to be miore than "6-1

suspects” in ‘the Maritime Alps; according to Xavier I.ozre,
depaztmental de).egate of, :he Regional Agency.

;Commmi,é.ated by .
ja ProHBD-mn:.l -

’ éommm:.cated by?

: <g:omed—gozt @E:omedmail org>

. fa nea].thnap/P:oMEB—maiL :bnte:acf.ive map showlng the J‘ocatien oﬁ
. Puérto .Rico in-the.-Caribbean’ _can be: accessed af ;

A Healthnap/!?rouzn—mul inte:act:we map of Bxance shcwinq the 1ocat;on B

- of’ Nice can be accessed at <h§tg.[/healthmag o:g[:[O'IG = Mod. :rx]

s

{16]° Puerto Rico " .
Date: 25 Sep 2010 :

Thesdeath ‘o a»so-yeu-bld,m-naiaedu ©.23; the. numbar ‘of dengue R
deaths-in- Puerto:Ricé: so fapthis year- [2010), taccording . to-a :epaxt
igsued. today [25 Sep 2010), by the Départment’ of Health..‘l’h:.a report
dndicated;thdt according to:the:Dengue ,nivisiénu.aff the [USA] -CDC; . -
during: ‘[epideminlogacall week“as.,‘wbitb éo::espcnd& to.the 27 Aug -2
Sep. [2010] period, 835 ‘new dengue cases hnve begn repaxted ese and the
DHF-. cases remi.ned at 28 . . .

Pxomn-poar o

<httg //healt:hmag.org/:/OlB 3. - HOd TY] o e
Mexico. (esxaca)
Date:. Sun 26:iSep 2010

Source: ' ADN -Sureste f: 4" sumi, Mod.TY, editgdl
.ad.ns.u este. info/index ph; /notas-dei cua/mzqz 30-d

. ﬂxe deng’ua outb:eak :emazns at 1668'cases, of which 30 pezcent aze

‘hemorrlagic,. although for'noy a :Teoccurrence of, {thé. outbreak canpot be.

~'~‘4:anside:ed to-exist,  nox. have'l ‘cases doubled, -s0 that one hopes to -

continue in a. more or. lgss stab].e ttend even with the contingency of -

":mcx:eased rains. - . st I o

anm.'mic.a‘t‘edlby: B
ProMED-Port

<promed@promedmail.org> . Lo

[The occurrence of 30 percent of DHF of the ‘total dengue cases is-
unusually high Either the’classification of DHF cases is in exror, or .

N there is serious underxepozting of non-DHF dengue cases.,

/06

‘cases were, conrimed.

‘ N dang“e. It came to stny. - Mod wsl

A map showing the location of Oaxaca state in Mexico can be accessed
at <http://www.1lib.utexas.edu/maps/americas/mexico pol97.ipg>. A
HealthMap/ProMED-maxl interact:.ve map of Maxico can be accessed at

. <ht: healtlma -0rg/x/0432>. - Mod TY]

dede ko ok

-[18] Honduras

Date: 19 Sep 2010

souxce° Euxcpean Pressphoto Agency [1n sPamsh, trans. & summ. Mod T‘l, edited]

_ <htt www, google.com/hostednews/epa/article/ALeqMSq 1tcZjSpU3GSLEXCLAaVDCTSFZ]

The Honduras Ministry of Health has registered at least 68 ‘deaths from
 DHF this year [2010], said the head of the National Dengue Program,
"Roxana Araujo. Also, at -least 60 258 classical dengue fever cases. have -
been- registered and 2276 of DHF; .the official added. Araujo réiterated
that the trend -of disease incidence remains in decline in ‘recent, :

.- weeks, and the suspension of nationdl emergency. to combat [th:.s

disease] issued this past June 2010 is unde: study.

s I 2009, DHF causéd the deaf.hs of at 1eaat 12 people, and in 2010, the

gx:autest incidence -of this disease has been- zeg:.ste:ed in the past 15"
years in Honduras, according to health authozities. . T

<g:omed- es. gggromedmai 1 org>

2.3 Healthap/P:oHED*mail intexactiva- map showing the 1ocaticn of
;Eonduzas in Central Amexrica- can be .accessed-at 2o
eaithma 10rg/r/072x>. - Mod.TY)

*iﬁ*i* N

[19] Bxazil (Roraima)

Date: Fri 24 Sep-2010 . "

Source: BV News [in Poxtuguese, trana. & sumim. Mod TY, edited]
.. Com. bE cotidiano1149 htmd>. . : -

car R, .

‘The - total of conf.imnd denque ivixus] type L] cases has mcreased to 12
+dn Roraima:" The .onfirmation;was:sent’ £rom:the Instituto Bvandro ' . . ~
'chagas (IEC) of Belem. [national reference J.a.bo:u:oryi aftex una].ysis

of 70. snmples.. .

'J.\ro technicians tram the Hiniatxy ‘of: Bealth' -ate’ in Boa Vista to .
uccompany actions to combat the. avector Imesquite] i Accerding to the. .
chief of the State Nucleus: for DenFue and Yellow Fever of the state -
‘Secretariat of Health, Joel Limd,- despite. the.number of cases of -

dengue 4 [vi.zus mfection] not incieasing; it is-of concern,.. becaus:
the ‘disease could spzead with time. Due to this.problem, hea,‘lth oL
authox:ities decided to intensify action .in Vila Central, with act;ive b
searching for and eli.nunntion of . h:eedinq s.i.tes df the _Aedes. aegypti_
msquito.

. As, of dow, theze are 6383 confimed cases of classical dehgue iaver in, L

. Ro:aima (including the’ 12 of-.dehgue {virus] -4) ;. 181 with complidations

rand 77 with DHF: -Tast yea: [20091 fx:om aanuarr = Septembez 2009‘ 2878

. “
Commnicated by. - .

ProMED=PORT . S N
Qgpmedcgoxtggromemil b

(Dengue virls sezotype 4-is: now. pa.\:t of the’ nal:.i.onal pacximony of

LA map ahmung the states in- Brazil ‘can he acce.s.sed at
<htt .1ib.utexas.edu/maps/americas/brazil.ipg>. A" - ’
Beal‘thﬂapll’xolmb-mul interactive map of Bzazil can be accessed at

: <httg [[healthmag org[:[OO $>, - Mod. T!]

**Qﬁ*i

[20] Brazil’ (Sao Pau.lo)

Date: Wed 22 sep 2010 . :
Souzce. o Globo [in Poztugueae, trans. & summ, Hod TY, sdn:ed]

/07



* Smu:ce. Pa:aguay.cnm Jfin- Spanish, frans. Mad. '.l!Y, edit:ed}
. i / a3

-P:m-?ORT

-#-Dengle/DHEF update 2030 (44):. 20100826.3010 3010

-‘.Denquq/mﬂ“updlte -3010: (42) « 21)100817 2847

Confirmed dengue cases reached 4100 people and:kilied 17 in Sao )
Vicente in Saoc Paulo.{state]l. Although the worst pexiod has.passed,
mosquito populations will inczease more easily in the [upédéming]) hot

. months, a continuing cause of concern. Last yeaxr [2009), for example, o

the municipal Secretariat of Health registered 44 cases of the
disease, w:.th no ‘deaths since 2007. .

Ccsmnuni_cated by:', . : :
ProMED-PORT
<gromed—gort@2rome@:.1 oxg> .

*[There is a J.engthy discussion Of concern.s and data.ils of mosquxto . ’

: vector conttol activities at the abwa um’.. - Mod '.I.‘!]

i***ti ' . o -
- [21]. Fa:aguay s -
‘Date: Sat .25 Sep 2010

Jl'he Ministry of Public HenLth conf;zmed 13 678 dengue casés in the
" ‘entire count:g this year [2010). Health authoritiés- issued.a report -
e’

calling for peopulace ‘to’ el:uninate ‘possible Nedes aegypti_. = ©
‘- mosquito preeding sites, since the- *[upcoming] hot - ‘season is ideal for.
- the ‘réproductiocn of this - [vizus] vecter. The Health (Minigtry} did hot

1‘, « iprovide.details;of.the.origin. of theicases biut.specified that of- the

21 443 notiiiqations [o.f auspactedx.;t:uca] ,1.1‘3: 67b wex:e co,ntimgd.

Commmicnted by. .

<gromed-po:t§g:mnedmail org>

(qes a1$0' k
Dengue/DRE: update” 20101 (49) '2010092;.3@9
Dengue/DHF vupdate ’2010 (48)"20100915:3345
Dengue/DH.E' update..zom {47) ~20100913 . 2308
nenque/DHF,updnte ~2010.: (46) .. 20]:00905 3193
Dengue/DHF. update :2010 :(45) - QQIODBQQ 3085

Dengue/DHF ‘update.'20210- (43).¢ 0;098:19 2891

. . Dengue/DHF update 2010 (41) 01008;0 2726. . ;
Dengue/DKF updnt. 20610. (40) 20100805.2652 L

ge’ =~ F:unce, (02]: risk 20;00’731 256

: 2010-(30-) 20100627 1‘52:‘

Chik\mgun andwdengue =.France ex. ovérieas - 0100615.200
.Dengue/DHF update 2010 (20) 20100426.1347 1347, i 4 o

Dengue/DHF update . 2010 (10) 20100304- 20100304.0707

* Chikungunya & ‘déngue .- India: {IN) . conf. 201!)0212 0500
Dengue/DHF update 2010. {01) 20100104.00383 - .
..............................mpp/sh/ty/mp/jw oo
*t###H#ﬂHG#HH#M##IHH##H##ﬂ#iMHHH“"#N#M“#*
*t.*ﬁwiii‘ili***‘i**kiik**itﬂfi*t'ﬁi****’*iiﬁ*lt*titttt*ttl*k
.ProMED-mail .makes .every effort tc verify.” the’ teports Jthat -
are - postéd, ‘hut the .- accuracy and complateness of. the
-infoxmation, and of any statements or opinions based
thereon, arxe not-guaranteed.. The reader assumes-all risks in
_Using informaticn.posted or archived by ProMED-mail: ISID .
~and -its- associated . sexvice. pzoviders . shalk not be held
reapons:.hle £for:errors or omissions or  held liable for any

. damages incurred as a result of use or, :eliancs upon posted
or archived material.
it}iktﬁtb***ihi&i{,ikttti**ii**'i**‘ﬁiﬁ*iik*iti*i*t*iithtit*ki
Donate to ProMED-mail. Details available at:

<http://www.isid.orq/PsoMEOMail Donations.shtml>

ﬂ‘G*ﬁﬁ'l'*t****ti***Q*i*******iiti*.ibﬁ?iii bkt RN kA ek Rk

V:Ls;.t Pxo!mb-mail‘s web site at <http //www promedmail. org>.
Send all items for posting to: promed@promedmdil.org (NOT to

" an individual moderator). 1If you do not give your full name
name and affiliation, it may not be posted. - You may unsub- '
scribe at <http://www.isid.org/ remedmail/subscnbe lasso>.

For < assistance from a - human being, send mail to:
<postmaster@promedmail.org>. -
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duck aggs from backyard flocks. Work is also undervay by ‘Bord Bia-
[Irish Food Board) to develop a new quality assurance schame ‘to .
ensure a safe source of duck eggs in_ the future.

The FSAI is continuing to work alosely with the Health Ptoteci;on
Surveillance Centre;the’ Department of-Agriculture, Fisherieés and™ -
Food} and various local authorities to control. this outbraak and- to

prevent further-cases of illness.

[Byline: Mike Fanning)

Communicated h)}:
ProMED-mail’
< §e3 gomedg grm.l 1. ogg>

[Duck eggs. are larger than hen'eggs. and :icher 1n flavor, lending 'd *
craamy ‘dapth . to ‘baked dishes. The' shells.of duck:eggs are slightly”
tougher to crack. The tougher shell. gives duck eggs a longer shelf .
* life, about 6 weeks in the refrigerator, 1nside is. & yolk that is'+-’

larger in pxorpo:tion to the whil:e than that: or. a. chicken egg.

We comnonly assoc.iate raw ‘or poorly cooked ::ixj. 'eggs (nlone or in
recipes) with a xisk of salmonellosis. acquisit.lon. The risk {s dlso .
present for thé eggs.of other fwl such-as ducks (ds :hrmn in this- .
:eport) f) ostriches, and. q'uail,. el .

Illustrative’ ‘references include .. -
2. Miller AA: Human . Salmonella typhimlrium infection due to’ ducl:»
eggs. BritMsd Je, 195 H 2(4776). +125-87 avulabla at.. .
| <htégdi//wnnghiinlm.nil. agy drticles/PAc202131975, .

tokes R- .Salmonella foad poiqoning -txaced to; duqk eggs. Ir J Med
345 481-501. "

6

N g Iimney J'E‘ :l‘he ftequem:y of

salmnnellaa on’ duck egqs. P.ault Sci. 1985, 64(4) 646-62, nbstx:acl:

av:ailable at’ o
L%

,oez, Ozkan N, Sakiroglu, E: _.Salmonella,. B:ntoritidls i
X J Vet An,i.m Sol 2Q02;. gs 321-3; “ayailuble at
S. éub k. i/

‘._Salméngnqsis;’f zo100910:3876
Salmonellosis, ssrotypa Enteritidis - USA: eggs, alert, ‘recall "0109317 z&d
. Salmonellosis, restautant -~ USA: (co), undercookad eggs ')10 5. 2653

4 '.a. ) "0071«22-4371,' o
1ia . (QLDJ (03) 2007Q303£Q3£1 L
ia (QLD). :acal]. 2 070303.0' o

T» Salmonellosis,. .
' Salmoneilos;s,-‘
Salmnellosis,

2005

K
Salmnnellosis, raw' sggs
20 04, L

8 lmonal.a, eggs - UK i Spain ;00“012.;33 ] 1
‘11/:@/151 ST

k3

At L
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ProMED—maiJ, makes. every effort to ve:ify the reports that'
.- are ‘posted, .-But the ‘accuracy.-.and . Conpleteness .of the
Anformation, 'and', of. any. statements or .opinions'- based
thereon, are “pot guazanteed. ‘The. reader’ assumes all risks in’
using information” posted or axchived by PrcMED-mail. ISID .
and -its. associated .service providers .shall not be held .
responsib,le for errors or .omissions or. held liable for any
damagés incutred as a result of use or reliance upon posted
or -archived material.
*ii")x***ﬁ-iQi**iiQti*#iiii\':ﬁi*i‘iiiifit*ib’t*ii*ii**ii*tﬁ*ﬁﬁ*l—-

"Donate to ProMED-mail. Details avuilable at:

' http./ /www pmmedmall,org/ pls/ otn/f’p-2400 1001 3391 131 3432;%33::N0..F2400 P1001_BAGK P... 2010/11/16

.

<http://www.isid.org/P; dlEDMaxl Donations. shtml>

Visit ProMED-mail‘s web site at <httg [ /v, promedmail . org>.
Send all items for posting to: promed@promecinsil.orq (NOT to
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Drug-resistant 'superbugs' hit 35 states, spread.worldwide — USATQDAY.com
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brain tissue at CDC revealed che p of abundan

A carc unit. MRI of the bmn dunonstmed

. +.."+(Figire); empiric treatment for both kidney récipients:
- was iniriated later thar day, in consultation with CDC.
: ;OnDecember 17, i histochemical and indirect

immuinofluorescent stains (F’gure) revealed antigens .

of free-living amebac in the donot’s brain rissue;
o 555 lymemsc chajn rcacuon,(PCR) rcsuhs conﬁrmed
BRI lmmubm-mfecuon. : .o ¥

Kldney RecnplentA '
Kidney. recipient A a woman agcd 31 yeats, -
- underwent transplancation for-end-stage | rqna] dig .

Dec:mbcr 10, past-transplang day (PTD) 20, she

; numbness, headache, nauses, and seeing flashing

amebae morphologncally suggestive of Balamutbm_-‘

. ease resuliing from hypertension and diaberes. O

R rcported onsetof right leg'twirching and neck spasms, i

showed a normal 'whire bloodrcell oount 3 ccll§l;nm5)

- “gnd elcvated promn (75 mig/dL); however, another -

llected on December 15 led a ney- -

trophxlu: pleocyrosis (507 cells/mm?) and ‘increased -
-protein (142 mg/dL) (Table 2). On December 16, "
she upderwent brain biopsy. On, Deccmbcr 18,
lnsmpatho]oglc exammanon of the bram nssuc at
CDC revealed ameb histochémical stains
‘detected antigens of free-living amebae, and. PCR

"~ confirmed Balamuthiainfection. She was treared with
. pencamidine, sulfadiazine, fucyrosine, Huconazolc,
“and azithromycin. Miltefosine, an antileishmanial

" and antincdplasticagent, wasadded on Dcoemher 3s.

’ under an emergency mvsuganom.l m:w dmg (IND)

protoco}: Despité seyral weeks of intensiye cares. dhe.

—

“numebous rmg—enhancmg lesions. 'CSF i ally .

Deceinber10 - |

MMWR Morbidity and Mortality Weekly Report

TABLE 1, Timeline of evénts involving transmission of Balamuthilainfection from an organdonor to two kidrey recips Mississippi, 2009-2010 - -
Date . - ] . Donor s . Kidney reclpientA : Kidney reciplents. .. .
J009 T A

November! Hospllallzed with headxhes and selzures. . .

NovemberS  Injtial brain MR} performed', e »

. Hovembei'€ .Dlsdwrbedfmho:phal. T -
-, November 10 zed after recuff v.seimres. T
er18 . Developed subarachnold he and L
. . .+~ brain stém hemiation. ° X : S
Novernber]9 Pronouncedbeaindead. © - .. . .. . RS : L
" November20 'HeanFVEanddneyrn'amﬂamednno ‘ﬂeceivedlddn'ey!ron'\donor e "Re'cexveciudm‘fmmuow

loufndp!en S N

Qnse( of righl !eg&wndmg and neck spasms, | Onset of severe headache 2and vomiting.”
numbness, headache, msea, and seelng ..
R ﬂishlng lights. . R

- Onset of allered mental slalus ahd s

e " Fourid 1 ' m'home

L Hbspltallzgd

dereriorated ncurologm)ly and di

. Jighss (Table 1), She.was.evaluated in an emergency.
i (PTD 7‘5)

},¢d:panmcnt,, wherq she was, treated. wx:h benzod

gmg or. lumbar p\mcmre was ?erformed. Kldney Rec:plent B -
Qu Deccmbcr 12, she was,found unrespossive.at . " Kidney fecipient B. aman ang’27 yals,

ment, where-she.had a gengralized.seisure and’ was, resulung from focal
adnunc¢ :hc next day, she was transfe:tcd to; thc, X .On Dgccmbct 10 (PT'D 20). hc had sudde

- 1166 MMWR 7 September 17,2010 / Vol. 59 / No. 36

1¢0

. hotmg and: taken back 1o, ahe emergency depart- . went transplantation: for cn(l—stage renal dssease. " Decemberi? . i

" avio

’ . dune 1

o

b u-mnaﬁon of brdintissue
. at.CDC cevealed amebae guggeslm nS .

Bnlamwhlm

Admmed mintenswe-dn i

. In;lla(bn!nm performed

~Undetwant brain biopsy. Staned on mulm‘)ie ~Started onfnulllpl! drug regmen.
.drug reglmen ,

‘e

 December 18

R

* January s
et

’ Fe.ia'r:lary z'

February3
April 28

spedmen drawn De«zmber.

speﬂmen druwn Dece

Bdamuthfa infeiciion cultired from 3
mber

Dlsd\arged wa mhab]ltatbon fadllly

‘adriinedto munst&e{éu il nitial brain
Ml performed. ¢ - S

Ba[wnvzhia Infecpon confirmed by PCKon (SF

‘ of severe headache and vd niti éna W

- mcrensed prorein (74 mgldl.

kidney o , A mclu.dmg mnltcfosme obmmcd -

ara local cmcrgcncy dcpamncm early the next.

" morning, where he'was, dlagriosed with sinusitis and’
. discharged ‘on aroxicillin-clavulaniciacid-(Table 1),
" Later thar day, he dcvelop:d altered meéngal staiss -
“and seizures and wis admitred 10'a regional hospital,
" A'lurmbar pungrure was perfornied; CSF derion-
. srrated 1 white blood eell/mm3 and slightly clevared'

“ protein’ (69- mg/dL) {Table 2). On Decenibei 13,
he was tran ,cd to'the i g-care unit at.the
same hospital as kidney recipient A, CSF thar day
sevealed mild plegcytosis (19 cclfslmm’) ‘and sligidly

MRl of.the brairi

sus ring-enh 3 lesions. The man

: ,'\vns trea(ed thh the-same combmatmn of drugs as

‘. .Heart Recnplent

" under IND. Balamut/)m infecrion was-confirmed by

PCR arid culrure oiva CSF spécimen drawn December -
29. Afier 2 months in 2 .¢oma, the man had a slow
but significint tecovery f cognitiveand motor func-

tion and was discharged o a'tehabilitétiort facilicy on”

April 28 (PTD 159). He was 'discharged Hiome June |
11;, His neurologic sequelac included residual right .
arm paralysis, bildtera) leg Weakness, and intermitrent

vision loss; however, he perform:d mest: activities of <

dmly hvmg mdcpcndcnﬂy

The heart recipient, a buy agcd 2 ycars, underwent -

" transplaneation for msrncuvcmxd:nmyopaﬂay Wheti'the -

MMWR / September. 17,2010 / Vol.59 / N0.36
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" TABLE 2. Demographic, clinical, and Iaboratory features.of cases lving

of Batarnuthia infection from an organ donor to twa
kldney redplents —_ Mlssisslppl, 2009-2010 . . . e . :
’ Initial lumbar puncture (LP) ‘. O Mode
results 2nd LP u.wlm -t of Initiat

Patlent

AgelSex -

. 'l’lmel;om
© Race/  uamsplantto

"Newmagily GAE _ Preliminary

. hewashospmhz:d forevaluacion. MRIofthebmnwas~ .
B nonml,:mdmngofCSF serum, and :
* issuearCDCshowed no ide
* don. mcboywmtcdﬁ:r d Brlemuthiacxpo- -

. oral az:thromycm, He remains wcll

 *testirig of CSF, serum, and liver

1

Ethniity symptom onset lmhltnmnhymptnm WIC' Protein? Ghmse‘ Fesults diagnosis  disgnosis  Outcome
Danar 4 yis/male White,. . NA Personality changes, lossof 170 29 49 Multpleforal  Autopsy’  ADEM.™ Death *
o * non- . X |ppemgmsdnwh¢hlnq. {150) - (44) - - @6 enhancipg . L P
Kidney 31 yrsifemale " Black, 20days Plves\ﬁeslas.nmsdesmsms, 35 1 mutiplelarge™ - PCRnﬂmln Muscle Denh .
reciplent A | . . - N headache, nousea, altered +B0n (42 7 : .rhg—enhandng blopsy sp;sms .,
. . . m:malmws.nlm - . . IR
Kidney < - 27yrishmale | . * Headache, nause, attered S I L ﬂhwhndng Pcnand . slnusl\lq, Survived,”
* reclplent8 S ‘menu(mms,sdmn cLTue g (62 : w“"'“’ | butwith,
e Ve . iy Y. : .. . sequafae) -
o o 3 ADEM ated R PCF chain i ' .
* White blood cells pes mml mumlnng:o-slbgedﬂi y:sl.o-zo hhed 1-Ays). B R
e mgldemzlungﬁ 12~60, .
4 mgldl. ‘normal vmg:'fﬂ)-m. c, . . -
206 daht bysis, - . . . P .
kidney reci uuw«qummmymgmz .. Approximately 4§ th bcforehls" jzure dxc
theboywasasy It 17 ®TD27).

boy had become- more irritable and em0nonnlly labile.,.
-His ﬁmdy also’ noted regression of roiler training and-

an infr poradic tremer of the right hand that

Y
of” & bi, lﬁfﬂ:":

; bcg:m ar ab;:mr the‘samc umc. He‘hﬁd no history of

imm

sure with a G-weck coi

i taritiding,
:mduomycm. and ﬂumnuulc.'folfowcdby 5 Weeks ¢

" ation of fzmily mcmbers Was'conductcd. ¢
' Reported by :

K Svl:lmmgm MD Mississippi Organ Rern;w'yquuy
Flowsod; K Kokks, MD, ] Featkin, MD, F Buss; MD,

. A Hawsby, MD, M Todgrb, PharmD, H Henderion,

MD, A Seawright, DNB C Porker, MD; thity of
Mississippi’ Medi 'CmtchBym MD; Misissippi

hmwbta G‘AE. and’he wmhosptmhud fbrcvaluauon
‘oii Dcéiibier 17, MRloFdfebafs i

4nnﬂnr‘pnrfnfn / l P 'Hewasm:cdforl
P &ck Balanuithinsxp with a.1-month Goisrse
of.m.' i ) ytthmmyun.
. a.ndsd&dmzme.l—le:emmnswdl [P

o 'Publlc Health lnvestlgatlon

caléd that

* Incerviews.with the:donor's family

hé had lived in:Kentucky, Flarida, and Mississippi -~

‘ . during thee 2 years before his death. He frequencly

played-outdoars.and had soil exposure in all 6f these

-locations. e occasionally played in a wading pool; .

"« the water supply for drinking and recreation.in Florida

1168

was untrcated well water, N6, cnwronmehtalsnmplmg
was', pcrformcd betause Balﬂmulhm is rhought © be

ubiquitoi m th:cm

MMWR / Septernber.17, 2010./ Vol. 59 / No.36 -

.. TPy,

"'5"" Depe. of Health. R Gonzlez-Peralta, MD, I Kayler,
" MD, L Fauerbdch; R Lawrence, MD, A Haqﬁz,

- .- -MD, Shands-Hospiital, Univ. of Florida;..D. Staiiéh;

howed - "DVM; RHaiimonid, Floridi Dept of Hetlth: I Thors:

" oughman, PhD, Kensucky, Dept for
S jolm.ma, Alabama Depy
WMable, MD.G Lyon Ji[. MD, K1apo
- MD, Children's Healtheare, of-4 Atlar
“Adlanta; M. Joep. MPH,: K dn
*DVM, Georgia Div af Publn' Health, E .
Almiria, Faod and Dmg'Admm E_l;'aman., MD,
M Kabrers, MD,.Dis of Healjhesre Quality Promo,
* tion; W Shick, MD, C Paddock, MD,-S Zaki, Mp,

[{ubl;c HMI:IJ

C Drew, DVM, A Schmiitz, DVM, ]Sqw,r MD, Dwaj' .-
High-Consequence Pathogens and. Padmlog RSriram, =
-PED, G.Visvesvara, PhD,. M Brach, PhD, ] Yoder, -

MPH 'S -Roy,- MD,: DmowaJbarnc Waterborne, dnd
{ Diseases, N ! Center for-Enicrg-
mg and. Zoonotic lnﬁmom Dxmtm~ 4 ermtmm,

l.u Vi

az

Ce ognmcdworldwide sinice Balamuthia: was found cobe
*".ahuman paxhogcn ol 1990 (3,4) Thc tru: magmmde "
" .- of disease caused by B :

(

MMWR Morbidity and Mortality Weekly Report

PD, R Bam{cﬂ. PhD, A daSilva, PhD, E Bo.n‘rrman,
"MPH, Div of Pawsitic Diseases and Malaria, Center
Jor Global Health; P Eua’gr, MD, E Lmrrrla/; MD,

 EIS officers, CDC..

Editorial Note .

- This repore. 35 the: ﬁrst w0 descnbc transimis-

2 2 e

‘sion of Balamuthia throug organ splantasion,
However, a second clusterof patients with transplant-

. transmiteed Balamnthia vras confiemed at CDC

ori August 27, 2010 (2). Balamullm infection, is
extremely rare; with fewer.than 200 human cases rec-

‘Balarhutpia GAE. often-is mlsdmgnosed as: orher‘

-,ncuroldgic diseases (1,3). Onceiinifecrion prbgmss
w© :ncephalms, it is ‘almost always fral. Infection

:both i promi ando;herw;se'

) he::lthy pcrst)l‘ls, and oftenin ehildreri, although cases

Rave o [ in patients across the age- spectrum (5).

Becausé. ofvght ranty of Balamugbm GAE risk ﬁlc-.
“tors are pogrly def :
-t0 soil or stagn:mt water, young age, :md Hlspmuc

)L‘

mxghr include’ e P

ethmcxry (3.

i B«lamuiina hzs been: lsolated froni-soll ;\nd dust-

) md is thought™o be pnstm worldwide (6) Roures
of infection might indude’ expgsure of milcous mem-
branes or nontintace skin-to Cysts or trophozoites in soil. .

- Balamisthiirhas not béen isolated from water,burwarer

- also mighrserve 2s a vehicle for infection (). Cutancous

Nesions have prccedqd Balamuthia GAE.in some cases,
primarily those reported‘in South America (7). Thesé _

lesions often are on-the central face, suggesting nasal

" expositre; but they also have been, feported on the

" extremides. Extension to the brain mlght dgcur rhrough :

- hemarogenous. spread or by.direcr extension through

- ‘the nasal cavity of sinuses (J). Why some paients

. develop cutancous lesions before onset of ncurolog;c
-, disease and others'do na is nknowri. In & series of

110 Balamnthia cases in C:hfomh. common signsand

ia GAE were headache, altered ©

5ms of Bala)

. gens {red) offree—lrvmg a;nebae (B)‘

" mycinot- claritheo
Howeveg opnmnl*thempy his'rior been dct:rmmcd .

* set by thé Organ P

FIGURE, Organ donor braln tissue revealing amebae suggstive of Ba}nmudnn
1 by

) (A), and i

sulﬁdlazme. ﬂucoﬂazole o amphorg
ycin, and’ ireFost

Opumal prcemptnvc theraPy foasynip fganc
secipients aficr transplant of an mfectcd orgati-also

s unkaown. Mnltcfosmc is active against Balamuthin .
i vitrg afd was recently used with success'in com- -
-bination therapy for Balamushia GAE in Peru ().

Miltefosine is not markéted in thie United States but
cany be available through single patient IND* ..

- Baldmutbia‘is one-of severdl agentsof” sevee or -
_fat:il encephalitis (cg West Nile virs, Iymphogyic ..
; chonomenmgms yirus;. and rables vmls) that have

been. n-ansmmcd ‘th -orgail ‘transplantarion,
P

in recent- years (10). Organ donoss are scréened 1o ¢
“identify infectious risk in. accordance wnh policies

meint and Transpldntation
Nerwork,t which is overseen by the Unized Nerwork -
. For Organ Sharing through a contract with the Health™, + -
) es and Services Admiinistration. H othe | .

he N

ofp nedis limiced and creating” - -
. smndards tha e_hmmatc all risk For infecticus-disease . -

is not féasible. Thercfore, physicians and

¢4

. organ pracurement org;mzauons should be"aware g
-of the possibility of wransmirting Balemuthia and" -

othcr poténtially fatal iftfections fom donors with
1

CAdid 4

-mencal sratus, and cnm:ll nerve abnormahncs (,3) .

" Although the incubati

pcrlbd for Bala
‘has been postulated as rangmg from wecks to 2 years,
the two kidncy recipignts in this repore had onser of

- symptoms only 20 days after wransplatacion. . )
Successful treatment of Belamuthia GAE has-
+been reported in some, but nor all, patients admin- -

o e

ia GAE, -

usual agents of encephalitis has shown siegative results

+(10). Balamehia infectiop should be-considered in

patients who mighe lxave an infectioiss encephalitis,

—_—
*For information regarding a n‘nglc pacienc IND for miliclosing,

* concace thie Fond ahd Drug Adminisiration’s Division ofSpecial «

* Pashogen and Transplint Producisa 30-796- 1600 (1888 INFO-
FDA :ﬁcr hours)

O N T .
P f
* nofici b bivs/nolicir

istered a combination of ﬂm.ytosme, P

P
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(38)~-"'

litis of uncertain etiology, everiafier tcs(mg for .

hess.govs -
L

anti-

" he6g
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Abstract N

" There have been 173 cases of variant Creutzfeldt—Jakob disease’ (vCJD) in the UK, a5 of s July 2010,'as a t:;ult of
the bovine spongiform éncephalopathy epuiemic. The number. af “individuals subcnniwﬂly Infected with veIb, and:
.. . thus the;eventual number of cases, In an pt to adiress this proh!erh. 63007 © |
. .-, tonsil tissue specimens were puviously tested by enzyme immineassay (EIA) for the p of diseaSecrelated . -
* prion protein-(PrP=)’ and found to be negative. To confirm the rehablhty of this résult, all thosein thebirth cohort :
most at risk (1961-1985) and a few others, including controls,’ have now been tested by immunohistochemistry . -
. (IHC). Histological slides were prepared from 10075 ynik lin-fixed, paraffi bedded tissues-and .-
* examined for PrP™* with two anti-prion protein antibodies, [CMS35 and KGS. Oné specimen’ showed ‘3 single - .
. --strongly positive follicle with bath antibodies, on two slides from adjacent sections, As this specimen was negitive .
+ .when-it was further lnveshgated by EIA, IHG, and immunablotting, it-is unclear whether the patient from whom
. - -the'tonsi! came will go on to' develop vCID, If,. however, this 1§ the case, then a finding of 1 oyt of QIGO gms a
. prevalence of disease-related prion pmtem In the British popuilation of 109.per million, with 2 95% confidence |
. interval,{C1) of 3~608 permillion; which is not statistically diffeient (exact p =0.63) from popul:tiun prevalénce
- ,~est|mahes based on finding three pusmves out of 10278 in a previous IHC study of appendix issue. IF this is not
. the case, a finding of 0 out of 3160 gives a prevalence of 0—403 per mimon (959% C‘I) for th: 1961-1985 cohort, -

of Newdegene Daseasaualnsamwmbgyweenmmamwcmsaqux

L xmmunoassays (ElAs) ‘based

. whigh is also not diffcrént (eXact p = 0.25) from previ s, the results -
Aof this work could be summarized as finding, by IHC noor one v(:lD-posrtrve individual, .
. Copydghf ® 2010 Paﬂxobglal Sodliy of Ghzx Britay and lnhnd. Published by john Wiley & Sons, Led, *

v
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1 ri‘t‘rodu cﬁbn

) Vammt C:eutzfeldt—lakob disease (vCID) is \mder
stood fo have arisen from bovine spongiform. en-
cephalopathy (BSE) [1-3].. There was widespread
. .population exposure in the UK and some other coun-
" trjes to BSE and as of 5 July 2010, at least 220 people
have developed clinical vCID worldwide (173 in the

UK) [4]. The number of currently subclinically infected *
.individuals, and.thus the eventual aumber of cases, .

remains uncertain [4—6]; This represents an ongoing’

public health concern with the risk of jatrogenic trans- .

mission through bloed and surgical instruments (7,8],
.since prions resist most conventional decontamina-
tion procedures {9). Four instances of vCID infection
resulting from blood transfusion have been reported,

Copyright © 2010 Pathological Society of Great Britaln and [refand,
Published by John Wiley & Sons, Ltd. www.pathsoc.orguk

establishing the exi of an infective asymp Jtlc
stage [10—14]. There hds beena repon of autopsy find-
ing of sbnormal prion protein (BrP™) in the spleen
of a person with haemophilia [15]. Iatrogenic trans-
mission of -sporadic CJD has also been reported -to
occur through néurosurgical instniments, and experi-
mental studies have shown stainless steel-bound prions
to transmit discasc with remarkable efficiency. when

. implanted into mice [16 —18]. These factors, together

with the unknown maximum length of the asymp-
tomatic incubation period and the influence of the
host’s genotype {19-:21], all contribute to the tncer-
tainty about the underlying prevalcnce of vCID.

Preclinical colonization of the lymphoreticular sys- . .

tem in vCJID is lent support by the detection of PrP™ in
an appendix removed .8 months before onset of overt

]Padlol(ZOlO)

neurological symptoms in a patient whose diagnosis
was confirmed at autopsy [22,23). The finding of PrP™
in the spleen removed at autopsy from a person with
haemophilia is consistent with lymphatic spread of dis-
ease {15), as is the report of PrP™s, but not disease, in
spleen and lymph tissue af post-mortern from a recipi-

* entof red blood cells donated by a vCID case approx-

imately 18 months before onset of clinical symptoms
[12]. Moreover, tonsil biopsies are successfully used
for the diagnosis of vCID, showing 100% sensitivity
and specificity [24,25). These collective data indicate

. that large-scale screening of surgical tons:llectomy tis-

sues for PXPCD could provide early wamiing of a high

level of subclinical: prevalence of vCID prion in the
general populatlon [6.22,24,26,27]. -
", Three previous studies analysed appendix and tonsil *

specxmens for the presence of PrP™ [6,26,27]. In the
first study, 11247- archived fixed appendix specimens
and 1427 tonsil specimens; were screened by immuno-
histochemistry (IHC), fevealmg Prp™* deposition i’
three appendix specimjens, all from the 1961-1985
bixth cohort {26]. The prevalence of detectable PrP™,

" in Britain was thereforé calcenlated to be 292 (95% con-.
fidence interval 60—853) per million {26), In a second .

study, 2000 tonsils were screened by both inimunoblot--
ting (IB) ‘and. IHC -showing ne positive cases 271

2
A thicd $tydy examinéd 63007 tonsxz spec  froty .:ried out on this mstmment. The- antigen retrieval was

- - perforrmed usmg Bond™ Epitope Retrieval solution 1
" and Bond™ Enzyme (LEICA' Microsystems, Milton -
“Keynes,  UK). Erdogenous peroxidase -was neutral-
“ized and the sections were incubated with either anti-

a nationial anofiymous nssue archive “and screehed - for'™
the presence of the PP’ by t the.uge’ oftyvo enzyme

principles [6]..No samplés eontamed deteptable evels,

“ dllowing a prevalenee esnmate of D per million. (upper .
95% conpfidence lifuit of 113 per million). Thase results......
suggest that the prevalence of subclinical yCJD infec-. .

. tion in Britain may be lower than, but still consistent

thp that given by the strvey of appeéndix. tissue [26],

with an upper limit in tonsil tiSsue of 289-per million.

in the 19611985 birth cohort [6]. These two surveys

. may not, however, be directly comparable, particularly

because the study of Hilfon er @/ [26] screened all of
the samples by IHC, whereas the study of Clewley
et al [6) used EIA as the screening method and only
employed IHC as a confizmatory method ona limited

-subset of the 63 007 tonsils.

-The aim of the preseit stidy was o investigate

further, by THC, the prevalence of subclinical vCID in

Britain in_anonymized sarnples derived from petients

in the 19611995 birth cohort- of the 63007 tonsils

coflected by Clewley ef al.[6]). -

Materials and methods

Tonsil archive

The tonsils used in this study came from .an ‘oppor-
tunistic sample of 63007 tonsils reihoved for clinical
reasons at 131 hospitals across England and Scotland
representing ll Strategic Heaith Authorities (South-

Copyright © 2010 Patholo:tal Society of Great Britain and Ireland.
Published by john Wiley & Sons, Ltd, www.pathsoc.orguk

dﬂfaent .analyucal .

M Fernandez de Marco et of

West, South Central, South East Coast, East of Eng-
land, London, East Midlands, West Midlands, York-

- shire and the Humber, North East, North West, and

Scotland) [6). All available tbnsils_ from patients in the
19611985 birth cohort were selected for testing by
THC, as well as others chosen for control and techni-

cal reasons. The study received ethical approval from:

the Trent Multi-Centre Research Ethics Commmee
(MREC/03/4/073) [6}.

_ Sectioning and conventional staining

Sections were prepared from tissue blocks at a nominal
thickness of 5 Jum at two levels using a standard rotary
microtome (LEICA RM 2135, LEICA, Milton-Keynes,
UK). One section per block was stamed with H&E .
for morphological assessment using standard staining
procedures, on a LEICA Autostainer ST5020. -

«. Immunohistochemical staining .
* For immunohistochemical - analysis, k sections of

formalin-fixed tonsils were dewaxed and rehydrated,
immersed into 98% formic acid for 5 min, and then

- washed in .PBS. Thereafter, the slides.were loaded
onto a BondMax automated. immunostaining instru-
« ment (LEICA).  All antigen retrieval, staining, wash-

ing, and haematoxylin.counterstaining seps were car-

PP monoclonal antibody ICSM35 (D-Gén, London; *
UK; dilution 1:1500) or anti-PrP monoclonal anti-

. body KG9 (Institute for Animal Health, TSE Resource

Centre,. UK; dilution 1:3000). ICSM35 recognizes
the region encompassing residues 93 and’ 102 of
human PrP, and KG9 recognizes residues 140180 of
human PrP. The sections were then incubated with

. flie secondary antibody for signal amplification and

detection (Vision Biosystems Bond Polymer Detection
System, visualized with diaminobenzidine and Bond

DAB Enhancer). After- counterstaining with haema-" .
- toxylin, the sections were dehydrated in ascending
.concentrations - of alcohols’ and xylene and cover-

slipped with a’ LEICA ST5020 amtomated coverslip-

Autopsy brain tissues from confirmed cases of CJD
were used as a positive control for each machine tycle,
while omission of the primary antibody on a CJD brain
section served as a negative control. Blinded positive

_control sheep scrapie tonsil tissue cases were randomly

included among the liuman tonsil tissue blocks as an
internal quality control, to test the overall sensmvxty of
the IHC screebing.

- Bach section was labelled with the unique identifier
number, the date of the run, and a unique identifier that
can be linked to all data related to the machine cycle,
reagent and batch number, incubation times, and other
parameters.

: ] Bathol aoi 0)
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IHC for prion protein in tonsil tissue

Microscopic examination

A first quality control was performed by cvaluating the:
quahty of the staining in the controls and in the tonsil’
specimens. We .examined and scored entire sections

of every anonymous tonsil speélmen, at one or'more

"+ levels, affer inspection of a minimum of 15 lymphoid
: folhcles or a minimum of 20 mm2 tonsil area.

‘Additional testing
EIA screening, xmmunoblomng (IB), and codon 129

genotyping were carried out as previously described

. [6] For forther investigatory IHC, the existing and
néw wax blocks were sent to two independent Jabo-
. ratories (CJD Surveillance -Uriit, Edinburgh and Derri-
ford Hospital, Plymouth, UK), where they were tested

chemiluminescent IB was camied out by the MRC
Prion Unit [25,27] and the Nanonal CID Surveillance
Unit [ 1,28].

'

_ Statistical methods -

- 95% confidence intervals for prevalence - estimates
were calculated using the exact binomial method, and
comparisons of prevalence between surveys were made.
using Fisher’s exact test. ~* .

Results ' o :

We examined a total of 24360 slides by IHC, of

- which' 17%. were repeated because of failure of IHC
. or insufficient control stainiog (11%), enzymic overdi-

‘gestion, irregular distribution of DAB, poor sectioning,
etc (5%), One per cent of the shdes were repeated
for further investigation, due to the p:esence of suspi-
cious staining. From 10075 tonsil specimens, 4% were
sejected due to the absence or too small an amount of

. . lymphoid tissne, or because of poor tissue quality, Of -

the 9675 tonsil specimens accepted for the study, 94%
had more than 30 Iymphatic. follicles, 5.5% contained
15-30 follicles, and only 0.5% had a mlmmum diag-
" nosable area. We screened.about 20% of anonymous

, tonsil specimens more than ouce. We found three saim-

ples ‘with positive labcllxng requmng further examina-
- tion, to confirm-or exclude specific labelling for PrP™.
+The first specimen, 38660 (Figures 1A—1D, and
Table 1), whemn stained with ICSM35 (Figure 1A) and

KG9 (Figure 1B); showed intense but diffuse staining

-in an identical foilicle., However, while immunoreac-
tivity was not seen elsewhere- in the section stained
with KG9, we could detect non-specific staining when
the specunen was stained with ICSM35, Therefore,
new sections were stained with ICSM35 or KG9
(Rigures 1C and 1D); showing no positive staining
in the follicle that.was positive before. These slides
were independently examined, with the conclusion that
although the pattern of follicular dendritic cell (FDC)

Copyright © 2010 Pathological Society-of Great Britain and Irsknd.
- Published by John Witey-& Sons, Ltd, www.pathsoc.orguk

staining in this case does not have the coarse granular-
ity seen in positive tonsils from symptomatic cases, it
should be' classed as positive on the basis of the one
strongly positive follicle with both ‘KG9, and ICSM35
antibodies (J Ironside and D I-blton. personal commu-
‘nication).

A second specimen, 18824 (Figures lE—-lH, and
Table 1), showed strong but ‘diffuse, rather than spe-
cific FDC staxmng This tonsil showed three adjacent
follicles positive in one margin of the specimen when
- stained with ICSM35 (Figure 1E), togéther with non-
specific staining elsewhere in the tonsil. The same fol-
-, licles were positive in the KG9 staining in an ad_|acent

* section (Figure 1F). Because the staining was suspi-

cious but not typical, the staining was repeated on

/ * an adjacent section. on.a different instrument using
as previously described (6,26]). Confirmatory enhanced -
+1:3000), Still there was speckled positive labelling-

antibody " ICSM35 and established protocals (dilution

of unclear significance in the three follicles that were
positive before and no staining elsewhere (Figure 1G)."
'On the basis of this résult, new sections were pi'e-

" pared and stained,” showing perinuclear positivity- in

the same (immediately adjacent) follicles (Figure 1H).
. "These slidés were mdcpendenuy exammed, with the
conclusion that the staining seen was ‘background' (J

- Tropside and D Hilton, personal communication). - .

-7 A third specimen, 40751 (Figures 1I-IN, and’
. Table 1), was stained with ICSM35 (Rigure 1I) and

' KG9 (Figure 1L). Although no itomunoredetivity was
found-in both slides, ICSM35 staining was repeated
" because of poor staining quality. Therefore, a’ new
section was stained using ICSM35. Immunoreactivity -

was :then detected in one: lymphoid follicle, show-
ing a fine granular pattern suggesting FDC positiv-
ity (Figures 1J and 1M). ‘We therefore  repeated- the
. staining again on néw sections, again with ICSM35
- (Figure- 1K) and KG9 (Figure IN), respettively. This
" (second) repeat showed no immuonoreactivity. These
slides were independently examined, with the conciu-
sion that the staining seen was “probable backgwund’
(I Ironside and D Hilton, personal communication).

These three samples were further investigated by
EIA, IB, IHC, and ¢odon 129 genotypmg (Teble 2).
They had all given negative.results in the initial ETA
.. screening, and this was conﬁrmed on rcpeat testing
aﬁer the YHC findings were xepotwd. IB by both the

"Prionics (G Malfinson, personal _communication) and -

the Bio-Rad methods was pegative for all three sam-
ples. In_ addition, multiple tissue homogenates were
referred as blinded samples for enhanced chemilumi-

nescent IB {11,25,27,28] and were reported as négative *

* (J Wadsworth and M Head, personal communicatign).
Additional tissue blocks in wax were. made from each
of these three samples and they were independently

examined and reported as negative (J Ironside and D -

Hilton, personal communication).

Tonsils- 38 660 and 40751 were both MV heterozy-
gotes, whereas tonsil.18 824 originated from a patient
homozygous for valine at codon 129 of the PRNP gene.

%8 | Pethol (2010)
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" Figure 1. Tofitspecimens ilth positive immunclsbeliing, (A-~0
®), ICSM35—new sections (C), and. KGs—new Sections (D] (€~} Ncw-spenﬁ:

M Fernandez de Marco et'al

Tonsil 38660
|GSM35 repeat KGs repeat
. " -

ICSM35 - KG9

~ T

" Tonsil 18824

ICSM35 repeat 3 ICSM35 repeat 2

Tonsil 40751
1CSMB5 ropeat 1
e

Lty d et

y In tonsil specimen 38660 stained with ICSMSS (A), Kas

ctivity in tonsil sp 18824 stained with

anti-PrP antibady ICSM35{E), anti-PrP antibody KG9 {F), ICSM35~first repeat (6}, and ICSM35—second repeat (H) {1=N) Immusoreactivity
in tonsil specimen 40751 stalm:d with ICSM35 (1), KGa (1), ICSM35—first repeat 0, M), 1CSM35—second repeat (K), and KGQ-rrepeat (N) .

K Sale bar: 320 um(all images)..

Al thrée samples were from pauent,s inthe 1981 1985.
birth cohort. - )
Three internal quality control sheep scrapie tonsil -

tissues were successfully detected, although only when
stained with anti-PrP monoclonal antibody ICSM35.
None of these tonsils showed immunoreactivity when

~, stained with anti-PrP antibody KG9 (Figures 2G-21
" and Table 1). The sheep tonsils showed a different

morphology tb that of human tonsils. The first positive

Copyrkm ©2010 Pathologlal Society of Great Britain and Ireland. .

" Published by John Wiley & Sons, Ltd. www.pathsoc.orguk

control sample showed immunoreactivity with ICSM35
in most of the follicles, with a fine granular pat-
tern in a distribution compatible with- FDCs, includ-
, ing also some coarseé granular aggregates (P‘lgure 24).
The presence of granular staining outside the follicles
was also detected. The second positive control sam-
_ ple showed a mixture of fine granular stainitig in cells
with the morphology of FDCs, including coarse granu-
lar aggregates, and accumulation within the cytoplasm

. + ] Pathol (2010)
/ 9‘7 www.theJourmlofpathology.com



JHC for prion protein in tonsil tissue

Tonsu 47540

"n ‘wi"‘%
G EER

”"

Tonsu 47542
R

Tonsi i

ICSM85

F’gure 2, lmmunorea:ﬁwty in the threé blinded posmve mntrol sheep scrapie tonsil tissue specimens. Specimen 47540 stained with
ICSM35 {A, D) or K63 {G), Sp:umen 47542 stalned with 1CSM35 (B, B) or KG9 ™). Speclmen 47544 stamed with iCSMas (Q F) or Kﬁs 0.

Scale bar: 180 ) pm,

J‘.‘}H" el "‘ﬁ‘:
af reactiyit
N nlsls‘m::glsx

» {ultial rugzgi "

Pmbnﬁle background stairjing

Bagkgoundstalnlyg . Neg

‘Bv four independtnt methods: Bw-nad l’mls. and Iwn Yin-house’ methods. oy two Indepandmt methods: Bln-hd and Microsens.

" of macrophages in most of the lymphoid follicles when

.. stained for ICSM35 (Figure 2B). The third positive

-control sample showed strong staining in a large area

within most of the Iymphoid follicles when stained -

with ICSM35, with a distribntion suggesting that it was
within FDCs (Figure 2C). These three control spec-
imens were then additionally staired on a different
instrument (Ventana Medical Systems) using ICSM35
‘and _established protocols (primary antibody dilution

1:3000), confirming the positive result described pre~

viously (Figures 2D, 2E, and 2F, respectively). ..

Discussion

+ Of the 9675 .samples for which an YHC result was
obtained, 9160 were in the 1961-1985 birth cohort.
The remainder of the samples were selected for IHC
because they showed some reactivity in the original

Copyright © 2010 Pathological Society of Great Britain and Ireland.
Published by John Wiley & Sons, Ltd, www.pathsoc.orguk

smlogxcal screening of the 63 007 tonsils by EIA with
" Bio-Rad and Microsens kits [6]. In addition, there were

three positive controls (sheep scrapie) among the 9675

samples submitted for THC. Thre¢ samples (18864,
38660, and 40751) gave THC results that needed to be

. investigated more fully. Two of these THC results were -

concluded to be background staining by three experts,

while for the third it was concluded that there was'one -

strongly positive follicle with both KG9 and ICSM35

antibodies. This could not be confirmed by analysis of

slides made from further- tissue samples embedded in
wax, peither could it be confitmed by IB. This result
raises the questiort of the significance and interpretation
of a single positive follicle among the thousands from
several sections that were examined, particularly in the
hghtoivhcfmmreofmtownﬁtmthepmenceof
PrPYP in the tissue. Further investigation of. tissue
~from this specimen by bioassay or protein misfolding
cyclic amplification (PMCA) was considered not to be

2

i ‘ Pathol (201
/‘.0 www,dluioumlluf{ndlnlog(yz.om?l)\

Table 2. Prevalence of disca

M Fernandez de Marco et af

d prion protein (PP} in Britain: positiveftotal and rate per million with 95% confidence

Puslﬁvelwul. *Me pu million vmﬁ 5% Cts. NA = not appﬁuhle. as me 95%.Cl I: calcutated only when the denominator exceeds 1000,

’

worthwhile becausé bioassay is unlikely to be more’

sensitive than enhanced chemiluminescent IB tests
{11,25,27,28) and PMCA is insufficiently tobust [29].
. Qur finding of one PrP™-positive follicle by IHC can

) be interpreted as showing that there is one individual’

in the 9160 samples from the 19611985 birth cohort
who ‘will go on to develop vCID. Altematively, if a
single positive follicle is indicative of-an insufficient
amount of ‘PrP™ to spread and cause disease, the

interpretation is that there is no one in the 9160 samples-

from the 1961- 1985 birth cohort who will go on

1o develop vCID. The decision between these two

‘interpretations needs to be considered in the - context

"of the relative sensitivities of the different tests that

were used, and also in the context of the pathological
s:gmﬁcanccofamllqumutyofPtP'”matonsﬂ

-Althoughall three methods (ELA, IB; and THC) are

based on the recognition ‘of PrP™ by specific anti-
"PrP antibodies, they are qualitatively and quantitatively

- different. As just a few stained ce!ls can be seen by
" THC, it could be argued that it is the more seositive

technique. Conversely, however, as a greater volume
of 'tissue and therefore a larger number of cells can be

. tested by EIA and IB, it can be argued that they are the.
. mote sensitive methods [15]. However, the distribution

of Prp™s in the tissue is likely to be an important factor

_ in assessing the comparative sensitivities of different -
* lests: when there is a very focal deposition of PrP™,

IHC may be assumed to have the advantage.
Theréfore, while we cannot say whether the patient
from whom this tissue came will go on to develop
vCID, we can be reasonably certain; however, that the
patient has not yet developed disedse as the codon 129
PRNP genotype is MV, and all probable.and definite
vCID cases to date have been. MM at this loci. There
have been four ‘possible’ cases of clinical vCID, one

. of which was MYV, but this was not biochemically

confirmed and it was in a different birth cobort from the
person from whom the tonsil in our study came-[30].
Also, the two THC positives {out of three) from the
previous study [26] for which a codon 129 genotype

"could be determined were PRNP codon 129VV [31]
and no vCID cases of this genotype have been reported.

Copyright © 2010 Pathological Soclety of Gieat Britain'and Ireland.
Published by john Wiley & Sons, Led. www.pathsoc.orguk

.. The prevalelwe in the British populauon of underly-
_ing disease-related prion protein calculated from these.

findings is; if spécimen 38660 came from a vCID-

positive person, 109 per million for the 19611985
- birth cohort, with a 95% confidence interval (CT) of

3-608 per million (Table 2), which is not different

(exact p = 0.63) to the finding of three positives from

10278 samples for the appendix survey [26). If tonsil

. 38660 did not tome from & vCID-positive person, then
the prevalence is 0" per million with an upper 95% CI

of 403 for the 1961—1985 cohort and O per million for

the 19611995 cohort with an upper 95% CI of 394 -
.. (Table 2) which is not different (exact p =0. 25) ﬁ'om

the previous study.
It is possible that infection arising from exposure to

- BSE could cause ‘more than one-type of prion disease

{32~34)]. Strains other than that resulting in vCJID, if

tissue distributions, and structural forms of PrP™s, [n

addition; it is possible that genetic variability in the’

population way alter the pathogenesns of vCID, in
that the timing and rate of PP™ in appendix and
tonsil tissues may differ between individuals. Indeed,

. genetic differences may even determine the extent of

lymphoreticular pathogenesis [31]:

Given that the collection of tonsils in our study has -
occurred later thait the collection. of appendix samples.

in the’ carlier appendix survey, it is conceivable that
tonsils have been collected from infected individuals

‘further into- the incubation period than is the case for

those individuals whose appendices were tested in the
earlier survey [26). Moreover, should the incubation
pediod for prion disease ‘be considerably longer in
people with different genotypes, umcertainty about
the timing of the appearance of detectable PrP™s
in these will increase, with concomitant implications

-for the ‘interpretation -of results of PrP™ prevalence

surveys [6).
Animal experiments have shown that high infectiv~
ity,.and even disease, can be present in the absence of

. detectable PrP™ [35], However, this observation can-

not be generalized, as PrP™ has always been detectable

" in, the lymphoid tissues that have been tested from

o ' . Pathot (2010

-, they exist, may have markedly different pathogenesis,

.
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" vCID patients [6,25,28]. Data from animal experi-
ments also show ‘clearance’ of PrP™* after inoculation

[35,36]. Therefore, the PrP™ found in the earlier sur-.

vey of appendix tissue [26] may conceivably have been
transient and eventually cleared without resulting in
- clinical disease, and therefore the result of the appendix

survey result may not be replicable by the current tonsil

survey [61.
Although, statistically, the vCID prevalence esti-
mates in this work do not différ significanty. from

those gbtained by calculating from the previous Hilton

-study [26), qualitatively' they suggest that: p:evalence
estimiates may be cautiously lowered; However, in an
attempt to provide statistically significant evidence to
demonstrate this, a large-scale IHC survey of recem.ly
collected appendxx tissue speeamens for the presence
of PrP™ is underway.
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EXECUTIVE SUMIVIARY ; ‘ .

A February 2009 report from the Health Protection Agency of the United ngdom (UK) ofa -
probable cage of pre-clinical variant Creutzfeldt-Jakob Disease (vCJD) infection in'a'man over 70
years of age with hemophilia and recent information on broader genomic susceptxbtllty tovCID of .
human population prompted the U, S. Food and Drug Administration (FDA) o re-examine the’
poteéntial vCID risk for recipients of US-sotirced pdFVII The man, who was in his 70s at'déath, had
been treated 11 years earlier with UK-sourced plasma-denved Factor VIII (pdFVIII) from a “vC.'FD-
implicated” lot, i.e., a lot of} pdFVIII manufacturéd froim pooled plasma containing at least one
donatlon from a perSon who later died of confirmed or probable vCJD :

FDA presented an update of its risk assessment “Draft Quarititative Rxsk Assessment of vCID Rlsk
Potentially Associated with-thé Use of Humén Plasma-Derived Factér VI Manufactired Under
United States (US) License From Plasma Collecied in the US *(October 15, 2006) af the June 12,
2009 Meeting of TSEAC. The FDA began updating the risk assessment in 2009 basedonnew -
accumulating scientific information. This document is the completed 2010 update of the FDA-risk. -

- assessment documnents and model of potential vCID risks and the use of human plasma-defived -~
factor VIII manufaetured under Umtcd States us) lrcense from plasmia collected in the US L

’ Vanant Creutzfeldt-l’akob dlsease (vC.lD) is a fatal neurodegeneratlve drsease atmbuted to human :
" infection with the agent { ‘of bovine spongiform encephalopathy (BSE) and is most often transmitted
by the ¢ consumptlon of beef ptoducts’ ﬁom infected catile. Cases of vCID were first reportedin " -
. humans in the UK. in 1996 — and as of June 2010, 221 cases have been reported worldwide, with™ -

174 cases in the UK. Since Decemiber 2003, there have alsobeen four reports in the United .
Kingdom (U .K.) of probable variant Creu1zfe“ldt-fakob disease (vCID) transmission by red blood M
cell transfusions. The donors were healthy at the time of donation, but later developed yCID:Of - ° .
‘the four red blood céll recipients who probably becarne infected with the vCID agent after

transfusion, thrée developed vCID and died from the discase. The third died of an unrelated

illness. UK. authorities have notified physicians in the UK. and their patients'who received

* plasma derivatives made from plasina from U.K. donors about the potential for risk of vCID fromi
. these products, These products included coagulation factors VIII, IX, and XI as-wellas

antrthrombm I, and intravenous immune globulms

This document “A 2010 Update of the Dra.t't Quant:tatlve R:sk Assessment of vCJD Risk
Potentially Associated with the Use of Human Plasma-Derived Factor VHI Manufactured Under

- United States (US) License From Plasma Collected in the US” quantitatively estimates the
probability and level of exposure to the vCJD agent and the possible risk of vCJD infection in

_ patients with severe’hemophilia A (HA) and von Willebrand disease (vWD) patients withsevere .
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_disease who have used hiuman plastha-derived Factor VIII (pdFVIII) product manufacmted from

US plasma. Because BSE occurs-at an extremely-low level in US cattle (2 native bomn cows and 1

" * cow imported from Canada), the risk of plasma donors acquiring vCJD by consuming domestically -

" donors wha resxded in:or traveled to the UK and pther countries of Europe The risk assessment

produced beef is thought to be very low, Because of concerns about potential exposure to.the BSE
agent in US blood donors who traveled to or lived in the UK and other at risk European countries,
FDA implemented donor deferral policies beginning in 1999. The policies are believed likely to
reduce the possible risk from blood doriors potentially exposed to BSE agent by ~ 90%. However, _
itis possible that a small number of non-deferred US donors may have been exposed to the BSE
agent diring extended travel or resrdence in the UK, France or other Eutopean countries and may-
be at tisk for vCID. Some of these donors may have beer unlmowmgly infected with vCID .
through eating beef from BSE-infected cattle and then contributed donatipns to plasma pools used

.tomanufacturedeVIIImtheUS . -

. The FDA Tisk assessment wtilizes a eomputer-based slmulahon model that evaluates successr:vely

the impact on vCID risk of individual processes used in the productiori of fuman pdF VIl starting
with plasma donahon. extendmg ﬂu'ough manufactunng steps, and finally, addressing utilization

by various patierit subpopulations. Risk for these products was estimated for the bageline yearof. =
2002 but the results and contlusions also are fikely to reflect the current vCID risk for recipients, of
deVIII A few major elements of the model greatly influence vCID risk. The most influential of
these are. manufasturing psroc.esses, which may seduce or ¢liminate the amount of vCJID ageptin -,
the fina] product, Thie amauint of, pro;iuct used by patients in different clinical scénarios also 58, -
srgmﬁca.nt mpact onnsk. Addrtmnally, the risk estimate is srgmﬁeanﬂy affected By the préyalen
of vCI in the United ngdom populatxon, which-is used to estimate vCID preyalence, ins

model estlmates the pntenttal for vCJD exposure ‘and fhe potentral nsk ot' vCJD mfectxon for 9
patients reeewmg deVIII from plasma eollected in the US, and the accompanymg uneertamty ..
these estimates, Becatise scientific data on the levél of exposure to vCID agent and the likelihood
of certain human health qutgomes, such asinfection and illness, are lacking, the estimates

'.generated may not be accurate. As.a result of these and other large uncertamtxes, it is not possnble'f-
" to provnde. a precise estimate of the VCJD Tisk to patients potentially exposed to, the agent througlt

plasma-derived producls

Patients with hemophlha A (HA) have an mhented recessxve, sex-lmked bleedmg disorder that .

-affects appro:umately 14,000 mdlvrduals in the United States (Soucle etal 1998). FDA est!msted '
. that there are approximately 1,800 patients in the US w1th severe disease who use plasma-derived. ]

products. The. blood of affected individuals (;ontams functionally abnormal or abnormally low, .
concentrations of EVIIL FVII is a glycoprotein circulating in blpod plasma that is part of the . )
bload. coagulanon pathway and i is critical for the normal clotting of blood. In the case of severe .~

. disease, VI js <1% of normal .Among severely affected persons, spontaneous bleeding or
. bleeding at the site of ‘an injury or within a joint is common and can lead to severe disability or

death without treatmient. The complications of HA can be prevented by appropriate chmcal

_ management and treatment with pdFVIII or recombmarxt FVII products.

" Patients with severe ywWD ('I‘ype 3) have an mhented, non-sex linked bleeding disorder associated .

with abnormal platelet-adhesion caused by deficiency in von Willebrand Factor (VWF) activity.
FDA ‘estimated that there are approximately 250 patlents in the US with severe vWD who use

. plasma-denved products Mucosal bleeding is common in patients with vWD due to the platelet

C 6
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adhesion disorder. In some cases there may be a deficiency in FVIII coagulant actwrty (anti-

hemophilic factor) as well. Patients with severe vWD can experience persistent bleeding into joints

resulting in pain, degeneration of joints, swelling and loss of range of motion similar to patients
with HA., Mild forms of vWD are often treated successﬁxlly with desmopressin but more severe
forms of the disease usually require treatment with coagulation factor concentrates that contain
both vWF and FVIIL Patients who need vWF must use plasma-derived sourees of FVIII whlch
} eontam VWY. No recombinant vWF is currently available.- .

Results from the Model :

Ani unportant, yetalso hlghly meerbmn parameter in driving the nsk assessment “results is tlxe
estimate used for vCID prevelence in the UK. The prevalence of vCID in the UK population was..
estimated in the model using two different approaches. The first approach to estimating vCID

" prevalence in the UK was from a study based on eprdermologxeal modeling that was derived usmg
actual reported vCID.cases in the UK. combined with an estimate of future vCID cases (Clarke and

" Ghani, 2005). Several factors used in-epidemiologic modelmg approaches are difficult to quantify .

- and add uncertdinty to the final estimated number of firture vCID cases. These. factors include: the
intensity of human exposure to the BSE agent; incubation period, time of infection, and whether
illness.will develop in individuals who are not homozygous for methionine at-codon 129 of Prp,

All cases of vCID-to date have occurred in individuals who are homozygous for methionine at this . ..

 location. Our calculations, based on the Clarké.and Ghani study. (2005) and diagnosed cases in
2002 and 2003, yrelded a prevalence estimate of approxunately 4. S vC.TD cases per million in the

- Running the, model wrtlr this vCJD case prevalence estrmate (~4.5 per mlllron) produoes an.

estimate suggesting that, on average; there was a 0.03% likelihood that a plasma pool, which then_ .'. :

undergoes manufacturing, will contain at least one donatron-ﬁ'om an mdrvrdual ‘whose blood *

contains the vCID agent. Therefore, on average, more than 99% of the time the model predwts the s

product as admmrstered will contain no vCID agent ahd this is-reflected in the (0~ 0) values for
the 5 and 95% percentxles shown for the-lower prevalem:e estimate results in Table LA, (below)

However, itis possible that the prevalence of yCID i m the UK is hlgher than that estlmated above., -

This could happen if there are people infected who-never develop the diséase (but can still spread.
the infection) or if some individuals take extremely long to-become ill. Therefore, a second =~
- approach to estimating vCJD infection prevalence wes used based on a relatively small tissue

-surveillance study by Hilton, e ol (2004), which tested stored tonsil and appendix tissues from the
UK for accumulation of abnormal prion protein. It yielded a much higher prevalence estimate of 1
in 4,225 (237 infections per million). This study was not controlled using tissues from a non-BSE
exposed population and false posmve findings cannot be niled out. It i$ also not known whether
this staining of appendiceal tissues is a reliable marker for vCID pre-clinical infection or for an
individual’s capability to transmit the infection through blood donation. However, while
unconfirmed, the findings from this study provide a higher prevalence estimate that may be
felevant to ‘transfusion risk and therefore should also be considered. Use of these data as the basis
for 2 vCID infection prevalence estimate which is then used in the model produces a significantly
higher estimate suggesting that, on average, if it were correct, there could be a 2.3% likelihood that
a plasma pool, which then undergoes manufacturing, may contain at least one donatlon froman.
individual whose blood contams the vCID agent.
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Estimated annual potentml vCJD nsk associated with human pdFVII used to’
treat severe Hemophilia A

Results froin the model indicate that it is possible that a donor unknowmgly infected with vCID
may havé donated plasma used in the manufacture of deVHI in the US. Output from the model

. usmg the LOWER, UK vCJID-Case Prevalence estimate (~4.5 in 1 million) indicated that, on

averags, there is 2 0,03% (5™ -95™ perc: 0 % - 0 % ) likeliliood that a plasma poo] may contain at
least one donatlon from an individual with the vCID agent in their blood. Readérs may. notice that
the 5® and 95% percentile intervals for all of the model outputs are from-0 to 0, meaning that the *
ehanee of an infected donor donating to a plasma pool would be-an infréquent evént. This means
that ngen the range of predicted answers at least ninety five | percent of the time thé model

- estimatés the risk to be zero because vCID ‘agent was not present in pdFVIH-product used durmg

treatment. Again, actual model predictions indicated that, at the lower prevalence, 0.03% of the -
time theé exposure to vCID may be greater than zero. When the model was run using the higher UK -

vCID prévalénce estimate (1°in 4, ,225) to derive an estimate for vCID prevalence in US plasma
dondrs, the'’FDA model predrctedthat, oni average, theré is an approxlmately 2.3% (5% - 95% ¢ perc:

0 % - 8.2 %) likelihood that - plasma-pool-will contain at least one dénation from an‘individual
with tie vCID agent in theif blood, For either set of results, the mrodel assumes-that if vGID agent
were' present, thie atount in a plasma pool would likely be reduced or possrbly elitninated’ by .
processmg steps: used dunng the mahufacmre of de’VIIl produet. T
Individuals with HA vary in ‘their degree of FVIO deficiency. For. smplrerty, the medel results and .
this executive summary-specifically address potential vCID exposure.and risk for: ‘petsons with
severe HA. FDA estimates thiitamong the total population of 14,000 HA patients-in the United -
States, approximately 1,800 (Fable I. A) };ave sévere disease and tise pdFVII products: FDA -
obtained data on FYIIL utilization fromthe Ceriters for Disease ‘Control and Preventlon (CDC). -
The'data were generated a$ part of a collaboratrve effoit between CDC and six statés in a study

‘conducted from 1993 1998, Treatinent regimens for HA are admiinistered either-as prophiylaxis to

preverit ‘the occurrence of bleeding episodes of on an episddic basis to control bleeding when it
occurs; Additionally, inhibitors may be treated with very high doses of pdFVIII to induce immune
tolerance. Assuming thesé patierits are treated with-a pdFVIII prodict that has a 4-6logo .
manufacmrmg process reduction of vCID agetit; Table IA. displays model outcomes for patxents
treated usmg erther prophylaxxs or eprsodre treatment, and-with respeet to thexr mhxbrtor status
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Table LA. Model Reslxlts for all Severe Hemophilia A Patlents who use a Hypothetical Plasma- v
denved FVIII Product with 4-6 logy Manufacture Process Reductton of vCID Agént: Predicted mean

The nsk estimate for the entire severe HA poputation of 1,800 in the US who use deVIII
obtained by summing the total annual exposure-and vCID risk, is shown in Table I:B. Variant CJD -
risk for US donors with a Iustory of travel to the UK, France or other countries in Europe since
1980 is further adjusted to account for donor age, country; duration and year of travel. Using the
lower UK prevalence estimate as.a starting point, the model estimates that the total patient
population may- be exposed toa potentml population-based vCID risk of 1 case observed in 2,600
years of treatment. If the higher vCID pievalence estimate is used, the model estimates that the -
total patxentpopulatxon may.be exposed to a potennal population-based vCID risk of 1 case
observed in 41 years of treatment .

Table |.B. Model Results for.Mean Total Populatlon-based Potential vCJD Risk for all
) Hemophllla A Patients whouse-a Hypothetical Plasma-derived:FVIll Product with 4-6 logs -
- Manifdcture Process Reduchdn of vCJD Agent: Risk estimates were calculated for patients
with’ severe dlsease, using two different UK vCJD prevalenoe estimates.

i &
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' Estimated annual potentzal vCJD Risk Assoctated w:th Hi uman deVIH used to
Treat Severe von W'Ilebrand ‘disease (v WD) .

Individuals with VWD have varying severities of dlsease, those with Type 3 disease have the
severest form of the disease. This executive summary specifically addresses potennal vCID
exposure and risk for persons with severe vWD (Type 3) who are assumed to use larger amounts
of pdFVIII product and thus, may be at higher risk: EDA estimates that approximately 250 vWD
patients have severe vWD disease in the United States and use human pdFVIII products to control
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their disease’ (Table ILA.). Results from the risk assessment model for young vWD patients and
adult YWD patients treated with pdFVIII product that is assumed to have a 4-6 logip manufactunng
. process reduction of vCID agent are shown in Table II.A. Genkrally resulfs from the inodel are
expressed for patients with vWD for two groups, ezther Prophylaxis or Episodic treatment. FDA
obtained data on FVIII utilization from the Ceniers for Disease Control and Prevention (CDC).
The data were generated as:part of a collaborative effort between CDC and six states; the study
was conducted from 1993 —1993 Annual usage of product by ;WD patients was estimated based

" -onan assumpt:on that this patient class largelyuses Humate-P . Totaling the model results for the

" "LOWER vCJD Case Prevalence estimate of ~4.5 per million reveals that the 250 severe VWD

- patients in the US (Table ILB.) aré predicted to have an average potential vCJD infection risk for
~ the population of 1 infection in 23,000 years. At the HIGHER vCID Infection Prevalence estxmate
- the average potentxal vC.TD mfectlon nsk for this population. is 1 mfectlon in 360 years. .

: Table il. A Model Resuits for von WIIIebrand Dlsease (vWD) Patlents wlth Severe Disease:
Predicted Potential Annual vCJD Risk:
_* « Assuming a reduction from manufacturing of 4-6 log 10, and
* Two dlfferent UK vCJ D prevalence estxmates

" 4-6

Table IL.B. Von Willebrand Dlsease (VWD) pat:enw with Severe Disease: Predicted Total A

* Population-based Potential vCJD Risk:

* Assuming a reduction from manufacturing of 4-6 log _
.+ Two different UK vCJD prevalence estimates. -
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p]akma donors; the major source of vEID risk is dietary exposure during travel and/or residencyin
the UK, France, or othér countries in Europe sifice. 1980. Although donor deferral criteria inrplace ., -
since- 1999 have reduced the risk of donation by exposed persons; some are not deferredand . , -
potentxally may donate. glasma. that coritains the vCID .agent. However, the model suggests that the
likelthood: ef a vCJD contammated plasma pool is low.:

present, bt the level of reduction throtugh manuﬁacturmg steps is not preclsely known. Clcaranoe ] L

of TSE agents m,manufacmrmg appears 10 vary among products,\but has not been measured in " - o
standardized studies which might allow more meanitigful direct ¢ comparisons. Based on currently ' -
available experimental studies, it is estimated that pdFVIIIproducts potentially have 4 logig (or

" 10,000 fold) or greater manufacturing process reduction of the vCID agent. Assuming a 1 4-6 loglo

manfacturing process reducnon, the model predicts that the poténtial risk per person per year for
patlenfs with severe HA: using deVIIITanges froml in 15,000 for the higher vCID prevalenoe
estimate and high product usage to 1 in 9.4 milfioni for the lower vCID prevalence estimate and
low product usage. Due fo the wide, . Tange of methods used for currently available clearance
studies, the results themselves, and gaps in information, it is not possible at this time to determine
with any certainty if a specific product may be less or more safe than another.-
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Although results of the model suggest exposure to vCJD égent,'is possible, and there is ;a, potential .
risk of infection that is likely to be very low, it is not possible for the model to provide a precise

estimate of the vCJD risk in general, or of the actual risk to individual patients, Although the actu.al'

* risk is highly uncertain, the risk assessment model indicates that the most important factors
affecting risk are the clearance of the vCID agent though manufacturing steps, how much product
individuals used, and the vCID prevalence in the UK donor population, :

" Results from our model suggest that the actual risk of vCJD infection from de" VI is Iihely tobe - :

very. small. The absence of cases in the US does not.rule out the possibility.of exposure that could
potentially result in illness in some recipients at.gorr_leﬁdure point in time. . T .

Y
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RISK ASSESSMENT = . -

1. INTRODUCTION

In Febtuary 2009 the Hedlth Protection Agency of the United Kingdoin (UK) reported a probable -
case of pre-clinical-variant Creutzfeldt-Jakob Disease (vCID) infection in a man over 70 years of age
with hemophilia . : . )
://www.hp: bw/HPA web&HPAwebStandard/HPAweb_C/1195733818681). Post: -
mortem examination of the brain found no neuropathalogical changes suggestive of vCID, however,

- examination of the spleenrevealed abnormal accumulation of prion protein (PrP™) typical of vCID.

The man, who was in his 705 at death, had been treated 11 years earlier with UK-sourced plasma-

" derived Fagtor VI (pdFVII) from. a “vCID-implicated” let, i.e., & lot of pdFVIIl manufactured
. from pooled plasma containing at least one donation from a person who later died of confirmed or
-probable vCID. h o g . ) . .. .

The recent vCJD infection case of the hemophﬂfa i:atient and newly einerged information on
-"broader genomic susceptibility to vCID of human population prompted the U.S. Food and Drug

Administration (FDA) to re-cxamine the potential vCID risk for recipients of US-sourced pdFVIIL
FDA presented a previous-version of a risk assessment model at the December 15, 2006 meeting of
the Transmijsible Spongiform Bncephialopathies Advisory Committes (TSEAC) for vCID risk
assaciated with patients with & severe form of hemophilia A (HA) or von Willebrand disease (type-

-3 vWD) who have used pdFVII product manufactured in US-licensed facilities. The document of
the risk assessient “Draft Quintitative Risk Assessment of vCJID Risk Potentially Associated with

the Use of Human Plasnia-Derived Factor VII Manufactured Under United States (US) License: -
From Plasma Collected in the US * was posted on'the FDA website. The FDA began updating the
risk assessment in 2009 based on newly aGcumulated scientific information. The updates of the

- risk assessment were presented at the June 12,2009 meeting of TSEAC. This document provides a )

2010 update of the FDA. risk assessment of potential vCID risks and the use of human plasma-
derived factor VIII manufactured under United States (US) license from plasma collected in‘the.
US.. . L C

This document quantitatively estimates the probability and level of exposure to the vCJID agent

and the possible risk of vCID infection in patients with severe hemophilia A (HA) and von
Willebrand disease (vWD) patients with severe (Type 3) disease who have used human pdF VIII
product manufactured in the US. Because BSE occurs at an extremeély low level in US cattle (2
native born cows and 1 cow imported from Canada), the risk of plasma donots acquiring vCID by
consuming domestically produced beePis thought to be very low and this aspect was niot o,
inicorporated into the 2010 update. Because of concems about potential exposure to the BSE agent

-in US blood donors who traveled to or lived in the UK and other at risk European countries, FDA

implemented donor deferral policies beginning in 1999. The policies are believed likely to reduce

- the possible risk from blood donors potentially exposed to BSE agent by ~ 90%. However, it is

possible that a small number,of non-deferred US donors may still-have been exposed to the BSE

" agent during extended travel or residence in the UK, France or other countries of Europe and may

be at risk for vCID. Some of these donors may have been unknowingly infécted with vCID

14
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through eatmg beef from BSE-infected cattle and then contributed donatrons to plasma pools used.
. to manufacture pdFVIILin the US . .

Scope of the risk assessment

The scope of this FDA risk-assessment evaluates the annual potential exposure to the vCID agent

and risk of vCJD infection through human plasma-derived Factor VIII (pdFVIII) product collected.*

in the US. Risk for these products was estimated for-the baseline year of 2002, when FDA current
- guidance for doner-deferral for. vCJD risk.was published, but the results and conclusions also are -
likely to reflect the current vCID risk for recipients of pdF VIIL. The FDA risk-assessment
- specifically addresses deVIII used to treat patlents wrth severe HA and severe YWD,

The FDA nsk assessmerit utrhzes a computer-based sxmulatron model that evaluates successrvely
the impact on vCID risk of individual processes used:in the production of* human pdFVINI starting’
<. with plasma donation, extending through marmfacmnng steps,. and finally, addressing utilization .

- by various-patient subpopulations. A few-major elements of the model greatly influence vCID risk.

The most influential are manufacturing. processes, which may reduce or.eliminate the amourit of -
vCID agent in'the final product. The-amount:of product used by.patients in different clinical -

scenarios also-hs a significant impact on isk. ‘Additionally, the prevalence of v€ID in the Unlfed .

Kingdom population, which is used.to estimate vCID prevalence in'US doners who resided in or'
traveled to the: UK and-other counfnes of Europe, has a sxgmficant eﬁ'ect on thensk estimate,

) The rrsk assessment model estrmates the potentlal for vCJD exposure and the potennal nsk of

- vCID inféction for patients receiving. pdF VIII from plasma collected in the US:and the.
accompanying uncertainty of these estimates. Because scientific data on the. level of exposure to:

-, vCID agent and the likelihood of cértain human health outcomes, such as infection and illness, are

'lacking, the estimates generdtéd may not be accurate.:As.a result of these.and-other large’ .

‘uncertainties, it is not possible to provide.a'precise estimats: of the vCJD risk topatlents potcntrally R

exposed to the' agent through plasma-denved products

‘Background .

Vammt CreWeIdtJakob Di.rease arid potential m‘k associated wilh Imman pldsma-derived

" product - v e

Variarit Creutzfeldt-Jakob disesise: (vCJD) is a fatal nemodegenéraﬂve disease attnbuted tohuman .

infection with the agent of bovine spongrform encephaiopathy(BSE) and:is most often trarismitted
by the: consumptxon of beef products from infected caitle. Cases of vCID were first reported in
humans in‘the UK in 1996 — and as of June 2010, 221 cases have beeii reported worldwide, with
174 cases in the UK. Since December 2003, there have-also been four repots in the United -
Kingdom (UK) of probable viriant Creutzfeldt-Jakob disease (vCID) transmission by fed blood
cell transfusions. The donors were healthy at the time of donation; but later developed vCID. Of
the four red blood cell recipients who probably became mfected with the vCID agent after -
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transfusion, three developed vCID and died from the disease, one died of an rirelated illnéss. The
probable transmission of vCID via red blood cell transfusions raised the possibility that plasma
derivatives mrght also pose a risk of vCID transmission. In 2004, UK autliorities notified

- physicians in the UK and their patients who received plasma derivatives made from plasma from

UK donors about the potential for risk of vCID from these products. These products included
coagulation factors VIIL, IX, and XI, as well as antrthrombm I, and intravenous immune
globulms

Because only 3.cases of BSE (2 that originated in the US, 1 in Canbda) have been reported in the -
US, the US vCID risk from domestic beef. is thought to be very low. However, some US residents:
(mcludmg blood and plasma donors)traveled to the UK; France and.other countries in- Eutope
since 1980 and may have been exposed to the: BSE agent; and some of these.donors may -
unknowingly be infected with vCID. The UK had the largest epidemic of BSE among its cattle .
population and the largest human epidemic of vCID, which as of June, 2010, reported 174 cases.
The UK instituted-strong food chain control measures to prevent the entry of high risk cattle -

- tissues'into its food supply in 1996; so risk after that time likely decreased considerably. France i 1s N

considered to rank second in the world for risk for vCID-at this time; albeit at a-much lower level .
thaii the UK, but higher than miany. othér countnes in Europe As of Iuly 2010 France has reponed .

25 cases 'of confirmed:orprobable vCID: :-

splay/?doc=publications/mic; /dohnees mc_y lﬁlﬂl)z Current us. blood and

_plasma:donation policies defer.donors with'ahistory of travel-or residence.to: the UK-for.a period.. . -

of three'months:on longer-(1980— 1996), Franoe, for a period of five years.of longer (1980 -
present);and other. vountries it Burope (blood-doniationi ‘enly)-for § years-or longer-(1980 ~.
present). The CID geographic donor deferral policy likely removes most of the vCID risk;

- however, there.may:be residual risk in-the US derior-population for persons. .who do ntot met -

criteria for donor deferral, or who- mest those cﬂteﬂa, but t‘azl to be deferred due to lnmtatxons o
the donor screemng process <ot B e L .

"In 1999 pnor to'the" 1dent1ﬁcatmn of: transfuston-transmxtted vCJD FDA neoognwed a potentxal o
- though unknown risk of transmitting vCJD: by: contaminated, blood:products. Therefore, consistent ;.
" with advice from TSEAC, FDA recommended precautionary deferrals of blood and plasma donors -

who had traveled or fived for six months or loniger in the UK from the presumed start of the BSE
outbreak in the UK iri 1980 until the end of 1996, when the UK. had-fully implemented a full range
of measures to protect animal feed and human food from contamination with the infectious agent
causing BSE. In Januaxy 2002, FDA recommended enhancing the vCID geographicatdonor.- - ;.-
deferral pohcy by reducing the time that an otherwise suitable blood donor might have spent i in the

UK from:six.to three months. EDA alse recommended deferring donors who had spent.five,or...

more years in France or cumulatively in any European country listed by the USDA as either ... -
having had BSE or having a significant risk of BSE. FDA added certain other measures to reduce

" potential-risk, such.as deferring any.dopor.with-a history of bloed transfusion in the UK after 1979- N

(http://www.fda., golerologlcsBloodVaoomes/SafetyAvallabmtleloodSafety/ucprOQS 138.htm; |
http:/fwww fda.gov/BiologicsBloodVacciney/SafetyAvailability/BloodSafety/ucm095143. htm). -
Taker together, these steps were estimated to have excluded dpnors representing slightly more
than 90% of the potential vCID risk while deferring about 7% of otherwise suitable donors. Since
2002, TSEAC has several times réviewed FDA vCID/CID blood donor deferral pohcles, most . .

- - recently advising FDA to recommend deferral of blood donors transfused in France since 1980, :

FDA has recently issued revised guidance containing such recommendntrons (FDA 2010).
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Because BSE has been detected in so few US cattle (only-three .x-'epbrted cases: two inUS-born -
cattle and one in a cow imported from Canada - - E . :
[hitp:/fwrww.ars.usda.gov/research/publications/publications htm?SEQ _NO_115=197033]), and

because none of the three cases of vCID recognized in the US appears likely to have resulted from

exposure here (two cases in long-time UK residents and 2 third in a recent immigrant from Saudi

Arabia), the risk that US plasma donors might have acquired vCID infection from US beef is
‘thought to be extremely. low. (Because the likefihood of exposure of US donors to the BSE agent
in US beef products was judged to be so much lower than likelihgod of exposure in UK, its .
estimated contribution to overal] risk seems negligible and—while fiot ignored in developing FDA

Risk Assessments~-was not included in the model summarized here.) Howevei, itis possible that

a few US donors might have been exposed to the BSE agent during travel or residence in the UK,

France; or certain other countries of Europe; such donors are at an-uncertain but increased risk for - '

vCID. A subset of such vCID-infected donors inighit have contributed to plasma pools used to,
manufacture pdFVIII in‘the US. The FDA-recommended donor deferral policy probably eliminates
-most of the risk associated with vCID-infected individuals; however, thsre gould be residual risk
from eligible donors who were nonetheless infected during brief stays in foreign countries

(Yamada 2006) or from donors who. should have been deferred by the screening process, but,-'fox: C.

an unknown reason, were not. - -

‘Heémophilia 4, von Willebrand disea;e and Factor.VLU

" Patients with HA have an inherited, recessive, sex-linked bleeding disorder that affects
approximately 14,000 individuals in the United States (Soucie et al.1998). FDA estimated that
there are approximately 1,800 patients in the US with severe disease who use plasma-derived . |
products. The blood of affected individuals contains functionally abnormal or abnormally low
concentrations of FVIIL. FVIII is a protein in blood plasina that is part of the blood coagulation’
pathway and is critical for the normal clotting of blood. In the case of severe.disesise, FVILLis less
than one percent (1%) of normal. Among severely affected persons, spontaneous biéeding or

bleeding at the site of an injury or a joint is common and can lead to severe disability or death
without treatment. The complications of HA can be prevented by appropriate clinical management

and treatment with pdF VIII or recombinant FVIII products -

* Patients with YWD have an inherited, non-sex lizked bleeding disorder associated with abnormal
platelet adhesion caused by deficiency in von Willgbrand Factor (vWE)-dctivity, FDA estimated ]
that there are approximately 250 patients'in the US with severe vWD who.use plasma-derived
products. Mucosal bleeding is commor, in patients with vWI) due to the platelet adhesion disorder.
In some cases there may be a deficiency in FVII as well. Patients with severe yWD.can

experience persistent bleeding into joints resulting.in pain, degeneration of joinis, swelling and _Ios§ '

of range of motion similar to patients with HA. Mild forms of vWD aré often treated successfutly
with desmopressin.but more severe forms of the disease usually necessitate treatment with .

coagulation factor concentrates that contain both vWF and FVIII. Patients y\}ho need. vWF must use '

plasma-derived sources of FVIII which contain vWF. .

* FVII from human plasma is manufactured in a number of different.ways. FVIII manufactured
from human plasma is purified by fractionation of the protein from largs plasma pools containing .
thousands of donations of plasma. Because thousands of donations are used to.assemble the plasma
pools used in'the manufacturing of pdFVII, there is a possibility that a donation from a vCID
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- infected individual may be pi'est:'nt ina jarge_ plasma pool used to manufacture pdFVIIL. In turn, -

that may. lead to-exposure of product recipients to the vCJID agent and a risk of infection.

. Relatively recent advances in pdFVIII production technology have likely reduced potential

exposure to the vCID agent. However, further evaluation is necessary to more-precisely determine
the levels of vCID clearance afforded by the manufacturing processes for cach human pdF VI

. product.

" There are two approaches for-the clinical treatment and control of HA and vWD using deVIH:' €3]

episodic treatment-and (2).prophylaxis. Episodic treatment involves the administration-of FVIH in.
response to bleeding episodes resulting from trauma or during-and afier surgery. Prophylaxis
treatment for HA requires adminisfration of clotting factor concentrates on a regularly scheduled .
basis necessary to maintain a minimal level of FVIII ¢common acceptable trough level is 2-5% of
baseling lével) to prevent bleeding episodes: In view of the demonstrated benefits of prophylaxis,

the Medical and Scientific Advisory Council (MASAC) tecommends that prophylaxis starting at -
an'early age be considered as'an optimal therapy for individuals with severe HA (MASAC 2001). -
Prophylaxis treatment requires higher doses of FVIIE than episodic treatment (Linden, Kolakoski et .
al 2003; Globe, Curtis et al 2004)-and thus presents a potentially higher risk of vCID to the o
patients than episodic; treatment when human pdFVIII is used. Also, some HA: patients develop -
antibodies to FVIN, called inhibitors, that limit the effectiveness of FVIII used in treatment.

" Inhibitors can-develop with the use of either recombinant FVII or pdFVIH products. In some

cases the development of inhibitors is treated with immune tolerance therapy in which large doses
of one million.or more units of pdFVIIl may be administered: Because of the farge dosés of = .
'pdFVIN used, iramune tolerance therapy can pose a potential risk for vCJD exposure if vCID
agent were present in the pdFVIH produet. As & simplifying assumptiort in the model we assuried *
that in a givenyear a patient received either excliisively prophylaxis trefitment ofepisodic. - - - 1.
treatment, butnotboth: .~ - . - e e A

s

Risk Asééssmeﬁt"FrgpeWoyk'

" This risk assessmient generally follows the fotir step paradigm described by the National Résearch .

Council (NRC, 1983) and consists of: (1) hazard identification, (2) hazafd characterization, (3) -
exposure assessment, and (4) risk characterization. The hazard identification portion of the risk
assessment provides an in-depth overview and analysis of all data and information sources to
establish a'causal relationship between the hazard and adverse effects on hurnans. The hazard
charactetization component (also known as dose-iesponse) relates thé information in'the exposiire

 assessment, Which deterinines the dose, to the probability of ddveise consequence(s) Such as

infection; illness; etc., expected dt a given dose at fhie individual; subpopulation; or population - : -
level. Exposure assessment evalustes the routes-of exposure to a hazard, the probability that )
expdsure occlirs and thie amount (dose) of & hixzardous agent to which a person or population may
be exposed. Risk Characterization intégrates the-information'from the hazard identification, hazard
characterization and exposure assessmeit sections to characterize the probability and
consequences of risk for individuals and populations. ) .
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L HAZARD IDENTIFICATION

The hamrd identification portion of the nsk assessment provides an m-depth overview and analysis'of

information from laboratory studies, epidemiological studies, the scientific literature, government

* reports and other credible or peer-reviewed sources of data that establish a causal relanonshxp between

the hazard and adverse effects on hutans, Tn this risk assessment, the vCID agent is the hazard, and -
potential ‘exposure can occur in individuals who use plasma-derived. products that may have been
manufactured from plasma that may have contained a donation(s) from a vCID-infected
individual: The probable transmission of vCID to four recipients of red blood celi products -
donated by donors lafer diagnoséd with vCID in the UK: had raised concern that vCID: miight.be .
transmitted via plasma-derived products. The most recent reported vCJD m’fectron of a hemophilia-

. A patxent madc the theoretrc risk a more probable nsk

Human vCJD was first reported in the United ngdom in 1996 (Wlll et al 1996) Asof Iune 2010
over 221 cases, 174 of them in the. UK, have been reported worldwide, Both vCJD and BSE -
belong to-a class of fatal neurodegenerative diseases known as transmissible spongiform ..

. encephalopathles (TSEs). There is strorig evidence and general agreement that vCID results from
infection-of humans, most probably via dietary.exposure, with-bovine spongiform encephalopathy
(BSE) agent present in contaminated beef (Knight 2004). The leading theory is thatthe .
transmissible infectious agent is a prion, or proteinaceous.infectious agent, that is an altered but
pathogenic form. of the PrP protein that is normally present in cells. The altered PrP, herein
referred to-as PrP™*%, consistent with terminclogy recommended by the World Health .

- Organization, is hlghly stable and resistant to degradatlon by high heat and chemical treatments
commonly-used to denature infectious agents in the manufactute of plasma derivatives. The- .

" incubation period for TSEs is long. The mean incubation penod of BSE in cattls is appmxtmately

4.5 years. In humans, vCID acquired through dietary exposure is thought to-incubate

approxxmately 15 years of loriger, and individuals become symptomatic only in the last few

- months of the disease, making early. detection véry difficult, Confirmation of vCJD requires
postmortem examination-of brain tissue to confirm diagnosis; but prion protein has been detected -

in tonsil and appendix tissue of asymptematic individuals as long as-two years prior to the onset of -
symptoms. There are currently no validated tests available to detect the dlsease inits early stages -
of" mfectxon orto detect the presence of TSE: agents in blood .

"l‘ransm:sslon of TSEs through transfusion of blood products in. ammal models

Transmission of drﬂ'erent TSR agents through the transfusxon of blood or blood products has been
demonstrated in ariimal models on multiple occasions. At least four studjes reported transmission
via blood transfusion in the same anima] species: sheep expenmentally infected with BSE
(Houston et al 2000), sheep naturally infected with scrapie'(Hunter ef af 2002), himsters with

scrapie (Rohwer 2004); and mice.with a human TSE (Brown et al 1999), Browh, Rohwer, Taylor -

(Taylor et al 2000) and others have attempted to estimate the amounts of intracerebral (i.c.)
infectivity present in blood, which generally. fell between 2 and 20 i.c. IDso/ml. A recent. study of -
scrapie-infected hamsters concluded that, approximately 58% of the infectivity present in whole
blood was associated with plasma (Gregori ef al 2004). The model uses this more conservative .
estimate in the published literature and assumes that 58% of infectivity is associated with plasma.
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Transmission of vCJD in the United Kingdom via blood, blood prodncts and plasma—denved
_products- .

Secondary transmission of vCJD has likely occurred on several occasions for transfusion of blood
and blood products; and’ plasma-derived products. As previously mentioned, the UK: Health
Protection Agency (2009) reported a probable. case of pre-clinical ¥CID infection in'a man over 70
years of age with hemophilia in February 2009, 'Post-mortem examination of the brain found no
neuropathological changes suggestrve of vCID, however; examination of the spleen revealed -~
abnormal accumulation of pnon protein (PrPTSE) typical of vCID. This was the first report of
discovery of abnormal vCID prion protein in a patient with-hemophilia. To date, no.hemophilia or

- bleedmg disorder paﬂents have been diagnosed with or dred from clinical vCJD

As of June 2010 four cases-of transﬂrsxon-transnutted vCJD hnve been identified in theUK The
first case was announced in December 2003; the UK government announced that vCID had likely
been transmitted to a 69 year-old patient via blood transfusion. The patient hed received non-
leukoreduced red blood cells in 1996 from: a donor who died three. years.later of vCJID: A second.
case was announced in July 2004 and occurred in a patient who died of.a ruptured aortic aneurysm

" without clinical-evidence of vCID, but postmortem testing detected PrP™C in spleen tigsueand. .

cervical: lymph node. In.February 2006 a third.case of probable transfusion transmitted vCID- was

’ reported in the UK: in a 31 year-old male; the patient had received-a transfusion eight yeass earlrer

from a donor. who.died.of vGID 20 months after donation. Iri January 2007; the fonrth. probable s
transfusio-transmitted vCJD; case had been reported; the patient was diagnosed about nine years:

. after receiving a:blood transfusion from-the same blood:donor who was also associated with one of ..

the prevrously 1dentrﬁed cases. None of the donors were known to have had vCID at the time of . - -
donation.. . N f . .

It is possible that dietary expoéme'may have been reeponsible for some or all of the eaee's that were
reported after red blood cell or plasma-derived product transfusions; however, given the -

+ circumstances, the probabilities that either a single, or, particularly, five such events are: not .

associated with transfusion are small; The combined probability that the first two transfusion cases,
identified inl two ¢lderly patients in a small cohort ‘of tranisfusion recipients—in an age group. -
underrepresented among VCID cases—both acguired infection from food is remote. As Llewelyn:

" et al (2004) pointed out in their publication discussing the first presumed blood cell transfusion-

transmission case “the age of the patient was well beyond that of most-vCID-cases, and<the chanee. -

-of observing a case of vCID in a recipient inthe absence of transfusron transnntted infection is

aboutlmlS 000tolm30 000” . Lo

Potential vCID- risk for travelers with a lii_slory of extended travel or residence in the UK,
. France, and ofher. cmmtries in Europe-and reduction of risk via donor d‘el'erral

Pubhc health control measures, sueh as survelllance, cullmg of sick ammals, or banmng of
specxﬁed risk.materials, and others have been instituted in many European countries, particularly
in those with indigenous cases.of confirmed BSE, in order to prevent potentially BSE-infected
tissues from entering the human food supply. Since.1996, the UK has instituted some of the most

" stringent of these control measures, including a program that excludes all animals older than 30
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months of age and prevents high risk tissue from slaughtered animals from entering the human
food and animal feed supplies. In June 2000, the European Union Commission on Food Safety and
Animal Welfare strengthened the European Unien's BSE control measures by requiring all

member states to remove specified risk materials from animal feed and human food chams As.of A

October 1, 2000 such bans had already been msntuted in most member states.

US travelers to and residents of the UK, France and other countries in Europe during the period of -

" BSE pandemic may havé been exposed to the BSE agent through dietary sources.and are possibly. .
at increased risk of vCID; However, the risk can not be determined-precisely due to factorssuch as .

the great uncertainty about incubation period of the disease, the sensitivities of each country’s. -
surveillance for BSE and vCID, the compliance with and effectiveness of public health measurés -

. instituted in each country to prevent BSE contamination of human food, and the trade and export

" of cattle products from one country that are consumed e]sewhere

In the UK, the current nsk of acquiring vCJD from eatmg beefand beef products appears tobe -
extremely small, perhaps about 1 case per 10 billion . servings (CDC, 2005). In the other countries
of the world, the current risk, if it exists at all, would not likely be any higher than that in the UK'if*
BSE-related. The implementation of anima] and public health control measures has caused the

- prevalence of BSE to decline. The US bldod donor deferral criteria  currently. in effect: focuses on
the time (cnmulatwely 3 months or more) that,a person lived in the UK. from 1980 through 1996; -

whereas for the rest of Europe the criteria focises on the tinie (cumulatively 5 years or more) that & °

persqn lived in these countries.from 1980 through the present. This deferral policy likely reduces
the risk of vCID, transnussmn vm blood and plasma donatmns ﬁom potentlal mfected ‘donors.

“Three cases of vCID in US residents who were llliel'y infoctsd ouﬁide the US N

In 2002, the first case of vCID was feported in the Umted States ina 22-year-old woman who was

living in Florida and is believed to have become jnfécted with VCID during*extehdéd residence in the * *+

UK. The patient was born in Great Britain in 1979 and immigrated to the United States in 1992, In

-early November 2001, the patient: was.evaluated for depression and-memory loss: In late: January 2002, -

the patient was.transported:to the United Kingdom where her condition worsened. The diagnosis-of ; -
vCJD was confirmed by.western: blot and. lmmunohlstochemrcal a.nalysrs The pahent dled in. June :

2004, apprqmmately 32 months after illness. onset (Belay ef af 2005), ,'

A second case of vCJD was dmgnosed by t.he UKNatlonal Creutzfeldt—Jakob Drsease Survelllance

" Unit in November 2005 in a 30-year.old man who.résided in Texas during the period 2001-2005 (CDé .

.2006). The onsetof symptoms occurred in early 2005 while the man was in. Texas. He returned to the

UK and died of the disease in early 2006. A postmortem examination confirmed the diagnosis ovaJD.

The third patient was: ‘bornand raised in Saudi Arabia and has lived in the- Umted States since late V

" 2005. The patient occasxonally stayed in the United States for up to 3 months af a time since 2001 and
there was a shorter visit in.1989. The patient's onset of symptoms occurred in Sprmg 2006, The patient . .

has no history of receipt of blood, a past neurosurgical procsdure, or fesiding in or visiting countries of .
Europe. Based on the patient's history; this case likely attributed to consumptlon of BSE-contanunated
cattle products in Saudx Arabia. .
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Surveillance studies to detect CTD and vCID in patients with hemophilia

Studies in the United States

'Because of the large number of blood products used, persons with hemophrha might be expected tobe

at risk of developing transfusion-related vCID or classical Creutzfeldt-Jakob disease (CTD). However,

" a'study conductéd by the US Centers for Disease Control and Prevention (CDC) (Evatt-et.al 1998).

examined the brains of 24 decedents with'a hlstory of bleedmg drsorders and demenha and found no .
evrdence of CID in any of the cases. .

Arwther study conducted bvy the CDC and 1he Hemophxha 'I‘reatment Center identified:no cases of
clinicat diagnosis of CJD among over 12,000 HA patients who have been assessed since 1996. (Evatt

. etal1998) -

StndresintheUmtedegdom ; P . '." e

A study in the UK (reference Lee etal 1998) conducted post mortem hrstologlcal exammauon of the

‘brains, of : 33, hpmophrha patrents who were treated thh coagulant factor concentrates spanmng the

years § from 1962 ~1995 and observedno evrdence of vCID

In summary the expenmental and eprdemxo cal evrdence mdrcates the 'i;lsk of transmrssron of vCJD -

via blood transfusion or plasma-denved products is'no longer theorétical but a Teal possibility. :

~ Transmissiori of yCJD via transfusion of red blood cell products (Liewelyn e al 2004) anda plasme
denved product

m HAZARD CHARAC’EERIZATION

.The hazard»charaetemzatron component (also known as dose-response) relates the mformatxon n

the expostire assessment, which deteriines the-dose, to-the adverse consequience(s). such: as::
infection, illness; ete., at the individual, subpopulation; or population'level. Deterimining dose-
response relatronslnps can be difficult to dccomiplish: because data are fréqueritly limited,- especrally
exposure and outcome data for humans. Other factors such as characteristics of the hazard (e.g.

“Strain,’ chieinical-make-up, etc.); route bf: introductior, gehetics of exposed individuals, influence -

the-dose-responss relationship but dré-oftén difficult to ‘charsoterize. Often in 1ién of hutran dats, - .
aniiyia] data‘are used and-appropriately: extrapolated as best: as is posstble to estlmafe the dose- -
response relatlonshlp ‘for humans. - i

Angther challenge is esumanng the’ probabxllty of infection when thie exposure to TSEs is small .
and/ot-occurs repeatedly aver a period of time. It is unknown whether for TSE diseases there is a
miftimal amourit of the agent (presumably the prion protein PeP™F) or threshold that is needed to”
initiate infection in ah individual. This phenomenon has been observed with many other pathogens
such as viruses or bacteria, for which infection requires exposure to at least one, and often more,
units of the infectious agent. Furthermore, it is not known whether the effects of small multiple
exposures over a period of time are cumulative and may result in the possibility of infection and
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disease equlvalent to 4 single, larger exposure (e.g., via intracerebral injection in laboratory

animals). Some risk assessments have made assumptions concerning the exposure and dose for
. TSE agent that leads to infection. For i instance, the Det Norske Veritas (Feb 2003) blood products. .

risk assessinent assumes that exposure to infectivity, quantified iri IDso units, is cumulative over

the period of one year. Based on advice from the TSEAC (2005), and consistent with suggestive
_ data from studies of TSE agents in animal models (Diringer et al 1998, Jacquemot, et al 2005),

* FDA also dssumes that exposure to vCID IDs is cumulative over a one year period. The 1Dy is the-
common metri¢ used to quantify the infectivity of TSEs. One IDsis defined as the amount of -
infectious material or tissue that is necessary to initiate infection. in 50% of the treated population. -
The route of exposure to TSE infectious material influénces the efﬁcrency of transmission of the -
disease. Based on advice provided to FDA by the FDA Transmissible Spongiform ‘
Encephalopat}ues Advisory Committee (TSEAC) (October 31, 2005) the model assunies that
transmission via the intravenous (i.v.) route is between 1 and 10 times’ less efficient than the
transmission Via the iritracranial (i.c.) route.

In estimating the dose-response relatronshrp for TSEs one could use a strict interpretation of the: .

" IDsp and assume a linear relationship between’ exposure and infection. In the pdFVIII model FDA
assumed there was a linear relationship between the exposure ‘dose of VCID agent and the R
probability of infection. The IDsp relationship used in the model was based on infectious TSE uruts '
estiriated.from roderit model studies (Brown 1998, 1999; Rowher 2004). We further assumed thers
was no threshold or minimui dose necessary to initiate infection; that i is, exposure to even low
quaritities of vCID agent hasa probabrhty of initiating infection in an individual, albeit the
probability of infection would likely be low at low levels of exposure. The model further assumes
that in such a case exposure to 1 IDs; would suggest a 50% probability of infection, exposure to 0.1

" IDsp Would suggest a5% pmbabrhty of infection, and $6 on. However, given the lack of - )

. information and high degrée of uneertamty on the dose-response relatronshrp bécause of the -

limited data available for TSE agents, it is plausible that Jow level exposires, evén on a chronic -
basis, may not attain a threshold or minimum quantity of agent necessary to initiate infection in
‘humans. Again, FDA makes a conservative assumption that low-level exposure(s) over the period .
of one year to'any quantity ‘of vCID, agent could potentrally lead to mfectron and that there is not a t
mrmmum dose necessary ‘to initiate mfectlon . '

" The FDA assimes persons with PRNP MV and VV genotypes are all equally susceptrble to vCID
infection as MM genotype and that they might also progress to develop clinically symtomatic
vCID.- The MM, MV and VV genotypes are thought to comprise approximately 40%; 50% and

- 10% of the populatlon, respectivély. The FDA updated the risk assessment for potential VCID -~

- infection for recipients of US pdFVHI and presented the assessment at the June 2009~ ~ "

Transmissible Spongiform Encéphalopathies Advrsory Committee (TSEAC) meeting and

meorporated the assumpt:on of susceptibility of all genotypes into this 2010 rrsk assessment

model. .

There are considerable uncertainties in determmmg the correct form for the vCJD huma.n dose-
response model. For mstance, the nature of the dose—response line, its slope, or whether it is more
acourately described using a dose-response curve is uricertain because animal data are so limited”
and hurnan data are not available. The FDA risk assessment estimates the potential individual risk
of infection and assumes that a linear interpretation of the rodent model accurately reflects the
pathology and progression of vCID infection and disease in humans, but it may not. Furthermore,
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' : pools may ‘contain a donatron from a donor who § imay unknowmgly b infected with vCID, but wh'o )
- does not meét cmena for donor deferral or who meets those criteria but fails to be deferred d )
-the lmntattons of the sereemng process

’ Potentxal vCID nsk for tise. of us deVIII products may be expeefed to vary, o some degtee,

exposure to the vCID agent may not necessarily lead to infection, and vCID infection may not '
necessarily produce symptomatic vCJID disease or illness in an xndrvrdual or population
" contributing consrderable uncermmty to estimating vCJID risks..

Iv. EXPOSU'RE ASSESSMENT
Exposure assessment ¢valuates the routes of exposure toa hazard the pmbabrhty that exposure
occurs and the aount (dose) of a hazardous agent to which a pérson or. populafion may be

. exposed. This exposure assessment speerﬁcally a;idresses ‘the probabrhty of exposure and, if
: present, the quantity of vCID agent.that may. pote

tially be present in plasma-derived FVIII s
_’l;ﬁemanufacmred in the United States. The adnumstratron of pdFVIIL and, thus, the route of N
&xpo! is intravenous. ,

4 Plasma pools consrstlng of 6 000 or more donatrons collected from Us plasma donors are used as a

the starting ‘material from which a mimiber of plasrna-denved products are purified, mcludmg .
deVIII -which is addressed in this assessmient. Becauss of the relatively large number of S
donations per plasma pool, there'is 2 smdll probabrhty that even in the United Stites some.of the

?ﬁom'{i
year to year sirice 1980 In'this fisk assessment, the potentxal vCID risk associated wrth p ’
products was esurnated for the basehne year of 2002, but the results and conefusrons are hker to L

) reflect the current nsk

‘ Tlus ‘section of the document provxdes a geneml descnptlon of modelmg approaches, rationale,

‘input data, assumptions and resuits of the model. Additional technical details on the'model and

- calculation are provided in Appendix A in sections under ATV, The section titles and: numbers
- used in this document ar consistent with those used in Appendlx arid model spreadsheets.

.").

.

' Overvrew of Model

Module ) Estrmahon ot' the Prevalence of vCJD in the UK, Thrs module estimated the vCID

' prevalence in thé UK used in our mode as this basis for estimating vCID prevalencs in US plasma

donors. The model assumes that the major source of potential vCID in the US would likely-be
associated with plasma’ donors with a history of travel and residency in the UK, Frénce or other
countries in Burope since 1980 and may have had dietary exposure to the BSE agent during their -
stay. ' Two different data sources were used to estimate UK vCJD prevalence:
-+ An epidemiological modeling-based estimate for UK vCID case prevalence: .
’ generated based on epidemiclogical modeling of clinical cases (Clarke and Ghani
'2005), and adjusted to include the MV and VV genotypes as subpopulations that are
equally susceptrble to vCID mfectlon as MM. genotype and that rmght also progress

m .
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to develop clmlca[ly overt vCID. The rean estimate is' approxxmately ~4.5 cases per
- million persons. .

. A tissue survelllance-based estimate for UK vCJD infection prevalence generated
using data from a tissue surveillance study (Hilton et al 2004). The mean estimate is 1
case per 4,225. Most of tissue samples examined were from patients at the age group
of 20-29 years old.

Prevalence of asymptomatle vCID in UK in 2002 was esumated usmg the above data and ad]usted
. forage and suscephbrhty of population groups. . . e e e
l

Module 2 —vCJD Prevalence in Us Plasma Donors and Plasma Pools 'I‘lns module :

estimates the number of US plasma dénors that may potentxally be infected with
vCID, the percentage or number of plasma pools containing vCID agent, and the’
‘amount of vCJD infectivity in individual pools. The model assumed that the major
..., ‘source of vCJD.inthe US. would likely be assocjated with plasma donors who have
N 1 lustory of travel 4nd; resrdency inthe UK, Franqe or other, countries in Europe.
- i - since 1980 who may have had dietary exposure to the BSE agent during their stay.
<.+« This module uses blood donor suryey data to, determine US plasma donors -
“potentially at risk for vCID, including those with a history of:
« Dietary exposure to BSE-contaminated beef during long térm travel or

residence in the UK (1980-1996), France,and other countries i din Europe (singe ...

. 1980), or during Military service when posi:ed on or resldmg near, xmlltary
Co- facilities in Europe; and .
. Transfusron with blood. collected in Europe or Euroblood.

. vCID prevalence in US plasma donors was estimated based on vCID prevalenee in the UK, -

mumber of US plasma donors who have history of travei or residence in BSE counitries and relative
exposure risk of those at-risk US plasma donors compared to UK resldents ‘Us. plasma donors who-

3

were potentially at risk for vCID were characterized by
o Age .
* PRNP genotypes . k
» Couritry, year and duration of travel or residence
Other factors were also mcluded in the ealculanon of vCJD prevalence of US plasma dorlors and
" plasma pools -
. » - Effectiveness of donor deferral pohcles . : .
®  The time period during the course:of drsease when blood of an mfected petson
contain vCJD infectious agent
Type-of plasma pool (source or recovered), number of donors per p]asma pool and
s Agé speelfic rate dnd frequency of plasma donatlon, -

] The ‘amount of “infectivity i an mfected plasma pool was calculated based on the estunated amonnt .

of infectivity in a uit of plasma donated by an' infected persan, the size of plasma pool, and the
. hkely number of infected donatlons per plasma pool.

Module 3 - deVIlI Manufaetunng and Processmg This pomon of the model calculnted the
quantity of VCJD agent in deVIII products made from an infected plasma pool based on:
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© «Initial quantity of infectivity (iv. leo) present in the infected plasma pool
* Reduction in the quantity of potential vCJD agent during manufacture, and
» Total yield and number of international units QU) of deVl'lI produced from plasma
-pool.

Consrdenng the uncertamty in the degree of mfectmty clearancé that can be achreved during .
various pdFVIII manufacturing processes, this risk assessment models two levels of potential -
clearanee in infectivity, 4-6 logmand 7-9 logio.

Module 4 - Utilization of devm by Hemophilia A (HA) and-von Wlllebrand Disease (VWD)

‘Patients. The potential exposure of an individual HA patnent or vWD. patlent to the vCJ'D agent
through use¢ of pdFVIIIwas-éitimated in the modél'based on:

* The total quaritity ‘of pdFVH used per year,. and '
. The estlmated potentxal quantrty of vCID: agent predlcted inthe deVIl'I product

. The- qumiuty of deV]J] utxhzed by anmdlvrdual HA‘patrent is dependent.on the severity of the

disedse and the treatmetit reglmen ‘and was estiridted using date’from 4 Centers for Disease
Centro] and Prevention and' Prevention (CDC) sponisored Study-in 6 stéites from 1993-1998. This
risk assessmient prov:des outpueethat estrmate armual exposirre for several patlem: subpopulations ,
wrth. . . \

Severe ‘HA. diséase forpersous i thefollowmg elmreal ‘trealment groups

** ¢ Prophylaxig- - + "= -
. » Prophylaxis plus mlnbmor : t
* Prophylaxis plis' mhlbxtor andmumme toleranee
- .« Bpisodic . . -
) *-prsodleplus ml‘ubrtor Sl e o T
vWB for adult (_15 yr,s of age)ﬁnd young (_1 5 yrs of age) persons, mcludmg those in exther
clinical treatment group:
* » Prophylaxis - . . FUR .
e Bpisodic., . - ) L : L '

Most of the mode] inputs are statistical distributions representing the variability and uncertainty -
associated with the input variables. In general, we used a.point estitate if no-inforination was -
available that could:be used: to,quarmfy the variability. and uncertainty;.a uniform distribution,
consisting of a minimum and maximum value, when there was only enough information to define

"-a fange; a.tiangular distribution, consisting'of a ‘minimum, most likely, and maximum value,

whet there was enough information to define-a range and a most likely value. W used other more
sophisticated parametric distributions when there was enough data with which we could fit a
statistical distribution. In other cases, we-used point estimate. for séts of correlated input variables.
such as donation rates by individual age group and percentage. travel by destination. Applying
statistica] distributions to these variables would greatly complicate the mode! and likely require
several extra days to compute the results and we believe point estimates give a reasonable

.. representation of the-input variables. However, we acknowledge that using point estimates may

underestimhate the uncertainty assocjated with the input variables.

26

18/



Figure 1. Model of Exposure Assessxﬁven‘t N
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‘IV. A Estxmatxon of vCJD Prevalencé in the Umted Kingdom (Module 1)

' This module estimates the vCJD prevalcnce in-the UK populatxon by age and genotype: The UK

vCID prevalence was used as the basis for calculation of vCJD prevalence of US plasma donors.in
the followmg module of the model. ,

The potential prevalence of vCID in the UK was and contmues to be dynamxc and changes .
throughout time as pedple are exposed to the BSE agent, infected with vCID, develop the disease .
and eventually die. Variant CID exposure and infections in the UK population. likely occurred in

pmpomon to the UK BSE epidemic which peaked.in 1992, The first human vOID cases were

" referied to UK pubhc health authorities in 1994. The number of cases.per year in the UK reached a .

maximurn of 28 in-the year 2000, and since then has been continuously dechmng -with 3 confirmed
or probable cases identified in year 2009. This section-of the risk asséssment estimated the vCID

'prcvalencc in the UK in' 2002, but again, assumes the estimated risk would be valid for current day

in the year 2010..The FDA model assumes fliat the major source of potential vCID in the US
would likely be associated with plasma donors with a history of travel and residency in the UK,

" France or other countries in Europe since 1980 and who may have'had dietary exposure to the BSE
" agent during their stay. The potential vCIb prevalence in US plasma doriors.with'd history of

tiavel to' BSE countries since 1980 was estimated based on the UK vCID prevalence. For the
prevalenoe among US donors the UK vCID prevalence was adjusted based dn the hmo spcnt iri the-
UK, the year of ttavel and age of the donor. The nurber.of asymptomatic vCID cases in'the UK is
difficult to estimate because'of the long iricubation peﬂod of the disease and a a latk ofa valxdated

test that can detect thern. The prevalence of asymptomatic vCID infections in the UK in 2002 was

estlmated in the FDA model using two different approaches based-on two different data sources.
The prev&lcnce of vCID:in the UK is dxfﬁcult to estimate because of the long mcubatlon penod ‘of
the disease and a lack of a validated test that can detect infection in jts asymptomanc stages A
check panel is set up on the worksheet, “Model Control”, which allows us to. switch UK vCID
prevalence estimates from one to ariother. ‘Thé discrepancy between the two estimates reﬂects the.
limitation onthe current knowledge of the dxsease . .

IV A 1. UK Asymptomatxc vCJD Infectxons Estimated using Epldemlologxcal’ Modelmg
" Results (CIarke and Gham 2005) and Ad]usted for All Three Genotypes

IV.A 1 a. Estmiatxon of the Numbex‘ of Asymptomatlc vCJID Infectums in the

" UKi in 2002 .

The first approach used to. estlmate UK vCID prevalcnce in the FDA model relied largely on
epidemiological modeling-results (Clar}ce and-Ghani 2005) that estimated a mean 70 fiture vCID
cases (90% Cl: 10-190 cases) in the,UK for the years 2004 — 2080, Since the FDA. model ’
estimates the baseline vCID infection risk for pdFVIII product used in the year 2002, we
assumed the potential risk for US donors should be calculated based on a UK vCID prevalence
that included all current vCID cases and potentially incubating vCJD infections in the year 2002.
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Inthe 2006 .version of the model we added 32 total cases diagnosed in years 2002-2003 and the
estimated 70 vCID cases for years 2004-2008 (Clarke and Ghani 2005) to estimate the number
of cases in the UK for the years 2002 — 2080. We assumed that all clinical cases predicted to -

** occur after 2002 weré incubating in 2002, thus, representing the number of vCID infections
among the total UK population in 2002. This prediction did not account for potential

. asymptomatic vCID infections from PRNP-129 MV and VV genotypes, because all reported
clinical vCID cases had been in persons with the PRNP 129 MM genotype

. As mentioned earlier, recent ﬁndmgs suggest that it is now more reasonable to assume that the

entire géneral UK. population is at risk for vCID jufection, and this assumption has been .

_ incorporated throughout the FDA 2009 updated draft risk assessment presented at the June 2009 It ‘.
TSEAC meeting. Our 2010 risk assessment also assumes all genotypes to be equally susceptible R

to vOID infection, and vCJD infections among PRNP-129 MV and VV genotypes might -
* eventually progress to develop clinically overt vCID. Therefore, predicted vCJD clinical cases
-for the-whole population of three genotypes from 2002 to 2080 was derived by multrplymg .
predictéd number of cases for MM genotype with a factor of 2.5 (times that size of total

population compared to the size of MM sub-population). Therefore, the FDA model estimated an

'average 0f 255 cases ((32+70) x 2.5=255) of. asymptomatic vCJD mfectlons for the year 2002 .

wth a 5% percentile of 105 cases ((32+10) x 2.5=105) and 95% percentile of 555 cases ((32+l90) .

"% 2.5=555). The'results of the input information and-calculations for the number of vCID cases
in‘the UK in' 2002 are summarized in Table 4.1, Assuming the population of the UK in 1997 is .
approximately 58 nulhon, the prevalence of vCID (United Kingdom Office for National

Statistics, 1997) would be a mean of approximately 4.5 vCJD infections per miltion populatwn :.

. (255 potentxal vCID cases / 58 mxlllon)

Table 4. 1. FDA Model Eshmaﬂon of UK vCJD Cases for Years 2002 2080

Diagnosed vCJID cases. Estimation of futare ¥DA model: Estlmaﬁon of

.| in the UK-MM - UK vCID cases-MM *| UK vCID cases for years
genotype (Health . . | genotype | {2002 - 2080-aH three
Protection Agericy, B ER (Clark and. Gham 2005) | .| genotypes
' | 2006) . L
- | Year(s) -12002 |.2003 | Total ‘| |2004 - 2080- . 2002 - 2080
Number [ 16 . |16 32 70 (10-190) : 255 (105 -555)
of vCID : T - Men=(32+7002.5-23
~f cases - . . 1 SN co SU=(32410)x2.5=105
S S T e - 95‘-(32+190):a.s=sss

There are some lmutatmns assocmted with estnnates of ﬁ.lture ¥CID cases and vCID incidence i in
the UK generated by.epidemiological modeling based on the current reported VCID cases. Many of
the published models of future vCID cases or vCID incidence in the UK, including Clarke and
Ghani (2005).and Cooper and Bird ¢2003), use simplifying assumptions in generating their
predictions. Although these simplifying assumptions are a necessary. part of vCJD case estimation.
efforts, they contribute considerable uncertainty to the final case estimates. Generally, the types of

. assumptions used to estimate vCJD, cases fall into four general areas. First; the models must
estimate the number of clinical and pre-clinical BSE-mfected cattle slaughtered in the UK to
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estimate the intensity of human exposure t6 the BSE agent. Second, they assume a level of
effectiveness of the 1989 Specified Ban on Offals, which was assumed to reduce the quantity of

infectious BSE agent in‘the food supply, thefeby reducing human exposure in the UK. Third, the . )

models generate an appropriate mathematical representatlon (or statistical distribution) for the
incubation period, which is represented by many using a unimodal statistical distribution. There .
may be constraints o the incubation period used in the model (e.g., the vCID incubation period of
all individuals in the population would not ex¢eed 40 years, efc.): Fourth, many of the modeling

"approaches incorporate age-specific dependencies that influence exposure, susceptibility to the
- disease, and incubation period: Depending on the-assumptions used, estimates of futiire cases of

vCID have varied consrderably Past estimates of vCID cases from eprdemmlogrcal models
predicied from 250 to 440 future cases under cértain assumptions (4’ Aignaux et al 2001)--As
actual reported vCID cases peaked in 2000 and have since been declining, predicted estimates of
futire cases have decreased (Boelle et al 2003, Clarke and Gham 2005 Cooper and Bird, 2003)

There are addmonal uncertainties in predicting ﬁrmre vCID.cases that mxght arise frorn mdmdua.ls,
“with different genetic backgrounds and susceptibilities iri the UK population. However, because no
; cases of clinieal vCJD-have been identified in individuals with non-MM génotypes, it is still -

uncertain whéther these‘individuals will in fact develop or transmit clinical disease. 'I‘herefore, any .

estiiation: of the incubation period-for potential cases withi the non-MM genotype would rely
heavily 6fi assutiiptions, which adds considerable uncertainty to any estimate of the size-or nuinber
of cases'in a pess:ble secondary wavc ovaID cases that mxght occwr in non-MM mdmduals:

N l .
Assumggbnﬁnseﬂ i tge model

TaoAll genotypes are equally suscepuble to vCID mfectlon, and vCJD mfecttons among
. PRNP-129 MV and VV genotypes might. eventually progress.to. develop clinically overt .
. vCID.' .
Al vCJD eases that becur aﬁer2002 are mcubatmg inyear 2002 .

4

IV.ALL b. Age Dlstrlbutmn of Asymptomatrc vCJD for Al 'I‘hree Genotypes

The number of asymptomatlc YCID cases in the UK: d“enved from epxdemlologxcal modelmg
results above is the average riumber of cases for entire population. In- order to extrapolate the
prevalence to other age groups, this section of the model calculated the age distribution of UK. -

: subpopulation who are infécted with vCJID and asymptomatic: The age distribution of mdmdunls
- who are’infected with vCID and asymptomatic was dérived from the data on the number of -
- persons dmgnosed with vCID from different age groups, dnd the. assumptlons on incubation period -

of the disease. The distribution of age at time of initial infection is calculated by left shifting the
‘distribution of age at diagnosis by 15 years, which is the estimated average incubation period for .
the MM genotype. The modél assumed that this d:stnbutlon of age at time of initial infection is

" applied to all thre genotypw The distribution of: age at time of diagnosis for PRNP-129 MV dnd '

VV geriotypes was’ generated by right shifting the distribution of age at time of diagnosis for MM .
by an extra incubation period needed for MV and VV compared to MM genétype. The model ‘used
4 gdmma distribution with mean of 15 years, 5* and 95® percentile of 5 and 35 years to represent
the ificubation period for persons with the MM genotype. The estimation of incubation periods for
people with MV and VV geriotypes remains complicated and more uncertain than for persons with
MM genotype, because so for there has been no clinical cases or deaths from vCID reported from
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non-MM genotypes So it is'not possible to precnsely estimate the duration of the mcubatxon period
of vCJID in non-MM persons, Givén this considerable uncertainty, we made simplifying )
assumptjons that the incubation period for non-MM is 20-year longer than MM represented bya
Gamma distribution with mean of 35 years, 5] percentile of 25 years, and a 95t percenule of 55 .
years. The high value of 55 years (95" percentile) was estimated based on the maximum
incubation period for kuru (Collinge 2006). The values of mcubatlon penod for MV and VV
genotypes are randomly drawn from this distribution: ..

:For any given agé category, the probability that an individual is mfected a.nd asymptornatxc can be "

calculated by. multiplying the cumulative probablhty :that they are infected (from the distribution of
age at time of initial infection) by the cumulative probability that they have not been diagnosed

(from the distribution of age attime of diagnosis).” These, probabilities are then normalized to sum :*

'\ to one to the age dlstnbutlon of individials who are infected and asymptomatic.
' um tions . edm them del ' )
.. The distribution of age at initial mfectlon is the same for all genotypes

= Genotypes, MM, MV and VV represent 40%, 50% and 10%,. respectwely, of the total .
donor population

IV.A.l c. Prevalence of Asymptomatlc vCiD i in the UK by Age and. Genotype

Combing, the data derived from the prevxous two seetlons, ‘this sectlon of the model estxmated the :.

prevalence of: asymptemane vCID in each UK age subpopulanons with specxﬁe genotype

IV.A2. UK vCJD Prevalence denVed from a Tlssue Survelllance study (Hllton B

: eta12004)

‘IV A.Z.a UK Asymptomatle vCJD Prevalence of 20-30 years Age Group

We used a second approach for estlmatmg UK vCJD prevalence dmwmg on results: ﬂ'om a tissue ) '

- surveillance study that tested lymphoretzcular tissue samples (tonsils and append:oes) for pnqn

‘protein accumulation. The study was a rétrospective survey of stored tonsil and appendix tissues o

- surgically removed from UK patients in 1995 and subsequent years. The authors 1dentxﬁed o
appendix samples from 3 patients as positive for lymphoreticular accumulation of prion protein out
of a total of 12,674 patient samples tested (l-lnlton etal 2004) No fonsil biopsies showed such
findings. The significance of the detection of prion protein. iri the appendix is not certain; and it is
not known whether this testis a rehable marker for ejther vCID pre-clinical infection o the

- ultimate development of disease. Nor is it known whether or not such detection is ‘a marker for an
individual’s potential capability to transmit infection through blood donation: However, while
unconfirmed, the.findings from this study provide a higher prevalence estimate and therefore

* should also be considered. Results from the tissue surveillance study are summarized.in Table4.2.

. Assuming the sensitivity and specxﬁcxty of the testing method is 100%, this translates roughly toa -

vCJD prevalence of 237:cases per million (95% CI.'49 — 692 cases per nulhon) for all age grotups.
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The authors (Hilton et al 2005) indicated that approximately 60% of the samples tested (from
7,600 patients) came from patients 20-29. years of age. The 3 positive samples were also from this
age group, After adjustment correcting for sampling bias we calculated a vCID prevalence of .
approximately 400 cases per million for which we assumed a 95% CI of 100-1200 cases per
million for the 20-29 year old age group (see appendlx for-detailed ealcu]atlons)

" Table d2. Summary ‘of Surveillance Testmg of Tonsil and Appendix Tissites i in the UK.

Rﬁteper

" Reference Agee of Years tlssue Number of | Total samples’
: S “ population mken positives examined . million
g - examined . IR R (95% €1)
Hilton DA, et al. 2004  "{'10-60+yrs . 1'995'-' ‘3Appendices | ~ 14,964 | -237Amillion
: o (60%of - 1999 . « ‘Appendices” | "(49-692 per
" .| patients were . 1,739 Tonsils million)
20-29yrs) L4029 CLfn T
, excluded

‘There are some possxble hm11:at10ns of using the Hilton et al tlssue survexllanee study in esnmatmg .

.vCID prevalence. In their tissue survey, Hilton et al stressed that there were uncertainties and

suggested caution in attemptmg a prevalence estimate for infection or a prediction of future vCJD. -
cases'iii the UK based oif detectioh bly: “iimmiuhohistbeheinicil ‘stainitig of lymphoreticular -~ °
gecumulation of prion protein in three of 12,674 adequate tissue saniples studied. First, the
previlenice of infection’ mijght have been underestimated because the stage of vCID infection - -

during whicli the sppetidix first accumiulatés detectable: amounts of abnorrhal prion protein.is-not
known.and because the accumulations might not be uniformly distributed throughout the tissue. |
“Second, the study design did not permit an estimate of specificity of the method or an independent

- confirmation of results because it did not examine a large number of similarly obtained appendices .

from anon-BSE-epidemic-country, Therefore, it is possible that the results might-have been false . .
positives leading to an overestimation of prevalence. In their paper the.authors stated: “Although
mmunohlstochem:eel accumulation of PrP in lymphoreticular tissues has not been ‘demonstrated "
in any disease other than vCJD, the significance of the positive samples in this study is not certain.
In one case, the itnmitiohistochemical pattern of unmmbreactlvxty resembled thatseenin’
appendix tissue from pre-clinical and eutopsxed cases of vCID, but in the other two cases, amore
finely graular pattem of staining was present in relatioh tor follicular déndritic'cells, raising the -
possibility thiat these thay be false positives, However, we have Been unabile tp demonstrate PiP
unmunoreactmty ‘in'a range’ of other disofdérs mcludlng other human pnon dxseases, neoplasttc
dlsease, ora range of mﬂammatory cond‘mbns ’ .

Moﬂule2 IV B-IV.D. Potenﬁal vCJD Rlsk for us Plasma Donots and PlaSma
’ L

~ Pools .

This module estimates the annual numbeis of US plasma donors who were at vCID I‘IS(C. plasma
donors who might be infected and contain vCID infectious agents at the time of donation, and .
plasma pools used to manufacture deV'lII that might potentially contain a donation from.an

32

7




infected plasma donor. This module also estxmates the potentxal quantlty of vCID agent that might -

be present in a posmve

The largest ! soutce of potential vCID risk in US plasma donors is presumably assoclaxed with
donors who traveled to or resided for extended periods of time in the UK, France.and other
countries of Europe sinice 1980. These donors might be exposed. to the BSE agent in contaminated
beef products and infected with.vCJD during travel and residence abroad, Other populat:ons inthe

. US at potential risk for vCID include US military deployed for extended periods,of tithe in the UK -

or other countries.of Europe:and individuals in the US who received blood-collected in Europe -
(“Euroblood”) The prevalence of BSE in the US cattle-population is very low and therefore there
is a very low probability that domestic dietary exposure to the BSE agent would give rise to human
vCID cases; Because of this very low prevalence, nsk Vla us domestlc dictary exposurc was -
assuméd to be negligible in the model. : o i e

! IV B, Estrmahon of vCJD Prevalence in US Plasma Donors and Plasma Pools .

IV B.1. Annual Number of Plasma Donors

] Tlns sectron of the model calculates the annual nuinber of donors wha mrght have, contnbuted

plasma used to manufacture plasma-derived FVIII. The calculation was based on the market data -

for FVIII products, estimated yield of FVII per unit plasma, donation rate and amount of plasina
per donatron The donors were grouped by age and type of donation (source or recovered- plasma),

. Agéi isan unportant factor in estimating potentzal vCID risk for US plasma donors, In the US the
majority. of donors are less than 40 years of age, and since'vCID primarily affects younger persons
(median age of 28 yrs for clinical vCID) The donor population is at particular risk for vCID. ’
Infected donors, who are asymptomatic at the time of donation, inay- unknowmgly transmit thie the
infection to recipients (Table 4.3). The FDA model is organized by age groups of 18 and 193 yr .
olds, 10-14, 15-29, etc. (by five yr age groups to age 69) as “bins”. In each of these bins, donors
will be further categorized by type of donation (source or recovered), countty of travel, duratlon
and year of travel for speorﬁc vCJD prevalence (or relatxve nsk) .

“Two drﬁerent types of plasma areused in the manufacture of de'VHI Source Plasma is collected -

through plasmapheresis, a process that separates red blood cells from plasma and returns red blood
cells to the-donor. Recovered plasma s prepared ; ﬁ-om whole blood units collected from blood
donors. Source Plasma accounts for apprommately 80% of the total plasma collected annually in’

-the United States; and recovered plasma accounts for the remaining 20%. Source Plasma pools are

usually smaller and contain larger volume donations (an-average &€ 700 milliliters) from fewer
donors than recovered plasma pools (average volume of a donation is ~200. milliliters). Larger pool
size increases the chance that a pldsma pool may contain a donation from an infected donor.

However, blood deferral policies instituted beginning in-1999 are believed to have reduced the risk .

of vCID donations by.more than 90%. In addition, because Source’ Plasma donors are allowed to
donate more frequently, and give more plasma per donation, there is.a greater chance that if a
vCID infected donor were in the Source Plasma donor pool they might contribute multiple
donations to a single plasma pool or donate to multiple pools. Additionally, Source Plasma donors
are usually younger than blood (recovered plasma) donors (see percentages of donors for Source
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and recovered plasma donors by age group in Fable 4.3). Because of their younger age
demographlc, Source Plasma donors are likely to be more susceptible to vCID infection. Because
of the unique characteristics and potential differences i in: tisk for Source and recovered plasma,
donations-and plasma pools, the FDA risk assessment' modeled Source and recovered plasma
donors and plasma pools separately, and considered the factors that may result in different risk for
pdFVIII product made from each of the two types of plasma. Besides, Source Plasma donors are.
thought to travel less, 5o presumably their veID risk may. be somewhat lower than that of blood:

. doriofs, However, because travel data for source plasma donofs is not available, FDA risk °

assessment.used travel data of blood-(recovered plasma) donors for source plasmn donors, whxch
may lead 10 shght overestlmate of the nsk for source plasma donors : :

Table 4.3. Reported vCJ'D cases in tlxe UK and Percenmge of US Source Plasma and Blood

(recovered plasma) Donors by Age Gronp

Tasezoun g '40_ BV IR T : 20034 z_s'z'sﬂ E ST BT T TR T Y [[5555 | 5064 | 6569 | 570 |
- R A HENUNS. EIRETe: . RTINS RN 1 - . SR IR SN IR
Reported vCID_ .| .0 S 27 £ 0. | 2 5 s 3 s o s
cases in UK Q4% (ea% C QL3N) | Q04%) (149%)° (®.3%) (3459 Q%) | (34%) %) . BN
(mm,-shzoos)' | . . ’ CRCIPE N R ECHN SEUREL N RPN .

(%) :
T R i T M B W R I Ty —~o ST
of US Source i N R B S IRt SR I O I B EE
Plax:mdonnn : B k N

%) N . N - ,

s . N PO B N S IR IR X
"Age distribition (B 0 0 % | 15% (53 0% (P53 "% | 2% | 1% |-
of US Blaod N ‘ =
ph'sm)donon"'. - ©o- Lo

.

“Hition ef ol 2004 o T R

‘l’hmnhwln’l'henpe\mumhﬁm(fmw 2005) Wlﬁndmwcreomnizdmhmdengegmupweiﬂoaheddmoreqlﬂlylmong T

'sma.llerSyeaugcgrwps

DIupmvxdpdloFDAbyWesminzm . .. e L

IV.B.2. Annual Number of Plasma Donors Potennally Infected and Whose
Blood May Ctmtam Infectmfy .

The purpose ofﬂns section ofthe model isto estxmate the prevalence of VCJ'D inUS: donors and

the probability that a- plasma pool iy contain a donation- (donatlons) froma vCJD mfected dor(or ’

with mfectxous agent in thelr blood atthe hme of. donat:on :

TFhe Jargest source of' potentml vCJD tisk-in US plasma donors is presumably assoclated with
donors who traveled to' of résided for extenided periods of time in the UK, Francé and other -

** countries of Europe sincé 1980. These donors might be exposed to the BSE aget in contaminated

beef products and infected with vCID during travel and residence abroad. Other populatlons in the

. USat potential risk for vCID include US military deployed for extended petiods of time in the UK

or other countries of Europs and individuals in the'US who received blood collected inEurope
(“Euroblood”™). The prevalence of BSE in the US cattle population is very low and therefore there

is a very low probability that domestic distary exposure to the BSE agent would give rise to human -
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" travel data for source plasma donors is available.

VCID cases. Because of this very low prevalence, risk via US domestic dietary exposure was..
assumed to be negligible in the model. The numbers of US plasma donors who might have becn
infected and contain vCID infectivity in blood are calculated separately in the: worksheets, .
“IV.B.2.a. Travel-UK”, “IV.B.2.b. Travel-FR”, “IV.B.2.c. Travel-EU”, “IV.B.2.d, Mrlrtary
“IV.B2.e. EBuroblood” for different exposure sources; then summarized and summed to yield an
annual total of US plasma donors who might have infected and contain vCID mfeetxvrty in blood
in worksheet “Model—IV—Exposure Assessment” - .

The percentages of blood donors wrth a hlstory of \‘ravel or resrdenoy in the UK, anoe and other .

* Bufopean countries, who, are.military membets who resided in bases in UK and elsewherein... -
Europe during 1980-1996, and who are recipients of “Euroblood” were obtained from 1980-1996
Blood Doner Travel Survey-conducted by. American Red Cross (TSEAC 2000) The percentage of
at-risk donors was-calculated by.destination (e.g., the UK, France or other Buropean countries) and:

duration of travel, further adjusted for year of travel, In the 2009 version of FDA’s model, the ;. .,
: percentage of at-risk donors is further:adjusted for differeat PRNP-129 genotypes Travel data RTE

used in this risk assessment may not-accurately represent the trave] pattern of sowrce plasma
- donbors, who are-likely younger and travel less. frequently. than the blood donors. However, no

-The model estunated the annual number of plasma donors who mlght have been exposed to VCJD
and infected during ‘travel or residence in. BSE countries. For US donors with a history of travel.to. .;

. the UK the vCID prevalenoe was.derived from the vCID.UK prevalence.and adjusted for duration . .
of time that donors spent in the UK, and: the years of travels. The-magnitide of vCID riskis - .. .

assumed to be proportional to the accumulated time spent in the UK and correlated with the
‘magnitude of BSE epidemics.at the year, of travel..Galculation.of the petential v&ID risk for -
donors who traveled to France.was estimated refative-to the risk for travel to the-UK: (or the
relative risk) based on the amount of beef that Erance imported from UK, the number:of .

domestrcally»aoqulred vCID cases in France, and other factors. The relative risk.of vCID-in. France

was assumed to be 0.05 times that for the UK. Applying similar criteria for other countries in .

-Europe.their relative risk was assumed to be 0.015 times that of the UK. Risk was calculated ixi the

model by multiplying the UK vCID:prevalence by either 0.05 for vGID prevalence of France or :
0.015 for vCJID prevalence of other European countries. The risk for us plasma donors is further

adjusted to account for factors such as the duration of tlme that donor spent inthe BSE oounlnes,

and the year of travel.

Then, the mode} derrves an estimate of the number of mfeomd donors who may actually have

. 'vCID.infectious agent in blood at the time of donation. The model assumes that infectious vCID
agent most likely present in blood during the later 75% of the mcubatlon period (minimum=50%,
maximum=90%) and was represented by a triangular distribution wrth values of (50%, 75%, 90%). .
This assumption was based on the results-from recent ﬂndmgs from studies in alimal models
(Brown 2007). .

The‘model further incorporates the risk reduction effect of FDA donor deferral policies,
implemented beginning in 1999 and last revised in 2002. Current donor deferral policy defers
donors who: .

« Traveled to or resided in the United Kingdom from 1980 1996 for > >3 months
. Traveled to or resided in France - since 1980 for > 5 years - .
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-~ Thereisa small ehanoe that‘mfected’donors mlght strll*donnte t‘or owo rensons Flrst, donor il

. * Traveled to or resided in other counﬁ-res in Europe - smoe 1980 for > 5 years (does not
include source; plasma doriors) -
» Were US Military personnet or their dependents deployed in UK or other countries in
- Europe since 1986 :
« Were Euroblood: recrprents inUS- that received blood colleeted from donors in Europe

This geographic deferral polrcy removes dopors with'a hrstory of extended travel or.residence in
the UK and other countries in Europe since 1980. It is believed that these policies are likely to X
reduce thepos31ble vCID risk from plasma’ donors by 85+ 96% and this range was represented in -

" the model using a uniform distribution (0:85, 0.99). It is itapossible to estimate the efficiency of

donor deférral directly based-on the humber of donois who present for donation at’a Blood: centera .

. and are deferred on site, because a substantial; unknowi iumber of: potentml donors: likely: self- -

defer and do not present to doriate. The efficiénicy of donor deferral'used in this model was -
extrapolated fror the efficiency for other transfusion transmitted diseases; such as HIV, HBV-and: -
HCYV eto, based on high-risk behavios such-as. intraveiious drug use-and others. This extmpolatron -
is thought:to réasonably approximate thie expected deferral rate, | However it ‘may-not accurately:
reflect the efficiency of donordeferral for vCID-risk and represents ‘4 source.of uncértainty. For. -

. example, social stigma and lower social acceptability ofhigh-risk sexual:behaviors and intravenous

drug use, which are associated with higher rates of HIV, HBV and-HCV, might discourage some
potentml doners from'responding truthfully tor screemng questrous on the donor ¢ questlmmuev L i
Accotdingly; the rate of “true’ respvoxrse to screening-questions for pofential donors with these ™
behaviors}and thus; efficiency of donor deferal might be- 1ower-thanrfor questions coacermng

travel hxstory that may tngger geographro deferl'al fol' vCJD nsk. '

screening bised o questionnairs rsmefﬁeient’ahdsubjeet-to bias,-Seme-donors-with-a history: of
anextended periodof travel or.residence in'BSE conntfiss thay riotbe indentified by questronnarre
screenmg bécaise of recail failure; recall'errors; or other reasons. Other-sources of bias such.as -

. missing data, mrsgxd;rstanding or mis‘comprehension of questions or-false-repoiting can

introdace furthér inagcuracies in'screeninig; Second, some donors may have been infected while-on
a short stay in a-BSE'country that does nbtmeetthe guldanoe deﬂmal crrterra, and thus, would not

. bedeferred ﬁ'onrdonatmg plasma R

Assum tions used in the del
‘Fhe relative risk for the UK Francc and thc other European countnes is 1 0 05 and 0 015
- respectively” : .
% ' The risk of vCID exposure is eumulatwe, proportxonal to the duratron of stay or tlme spent k
o .in the BSE countries, for inistance a ‘person who: hved in the UK forone year -has’ one—ﬁﬁh
- the risk of a‘donor who spent five years
= The risk of vCID exposure rscorrelatetlxwrth the miagnitude- of the BSE epzdermc at the
; time of travel or stay L
* The vCJD agent is assumed to appear in the blood of infected persons most likely after- °
" .- - 75% of the incubation period of the disease has. elapsed with a range between 50% to 90%
elapse of the iricubation period.”
LB Eﬁ'lcxency of donor questlonnalre to identify at-risk donors ranges from 85% to 99%
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. IV.B. 2.a. US plasma donors with History of Travel to the UK: Annual Number

Potentrally Infected and Whose Blood may Contain vCJID Agent

. Generally, because of the higher prevalence of BSE in the UK in the late 1980s and early—to-mrd-
* 1990s and the higher occurrence.of vCID in the UK human population (currently 174 cases as of
. June 2010), US donors who traveled to the UK. from 1980 through 1996 are likely at higher risk

for yCID infection than donor's who traveled to other European countries in the same time period. .

This model uses the concept of relative risk to estimate the vCID risk (and prevalence) for, a-donor
populatlon a-value of 1 is.used for the UK and this is equal to the vCID prevalence, Rejatlve risk
is used to compare the risk of othef regions to that of the UK and is estimated based.on factors
such as amount of eontammated feed, percentage of meat from the UK, number of cases of BSE,
vCID, etc.

The potential vCJD nsk faced by, us plasma donors exposed o vCID durmg travel or resrdence in
.the UK (since 1980) is assumed in the model to be proportional to the time & donor spent in.the. .

UK (or-France or other countries in Europe), and also a function of the age of the donor; and year, .

of travel. Duration of travel is an indicator of possible. exposure and we assymed that the - . .
probability of exposure was proportional-to the time spent in the UK from.1980:- 1996, The longer

. the duration of travel, the higher the risk of human exposure to the BSE agent. The magmtude of
- - possible exposureto the BSE agent is also influenced by the speerﬁc year of travel. The risk is the

highest when travel took place during the peak of BSE epidemic in 1992, The FDA-risk
assessment giouped plasma donors based on age, duration and year of travel, genotype, . and

.estimated the number of donors, probability of an individual being infected, probability ¢ of mfeeted'

individual containing vCID infectious.agent in.the blood and potential number of donors mfected
and- whose blood may contam vCJD agent at the trme of donation for each group

IV B.2.b. US Plasma Donors with a History of Travel to France: Annual
Number Potentially Infected and Whose Blood may. Contam vCID Agent

Donors who traveled to France are potentially at risk but that risk is hkely significantly lower than -

that far travel to the UK. France likely imported BSE~contaminated feed materials in the 19805 .
and 1990s.and approximately 5% of its beef was supplied by the UK at thetime of its BSE  °
epidemic. To date, France has.reported 25 cases of vCID

(www.invs.sante. fr/display/?doc=publications/meci/donnees mj.html supportmg the notion that
there may be vCID infection risk for US donors who may have traveled to or resided in France
since. 1980. France is assumed to have a relative risk-of 0,05, since they received about 5% of their
beef and foed supply from the UK and also-have. fewer domestically-acquired vCID cases.

" Therefore, the risk (prevalence) for vCID for ‘travel or resrdenee in France was assumed to be 0.05

times that for travel to the UK.

FDA gurdanoe (2002) mdrcates that for donors witha hlstory of travel to France “we now
‘recommend deferral of blood and plasma donors with a hrstory of 5 or more years of cumulatrve
'resrdence or travel in France since. 1980 - -
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IV:B. 2. c. US Plasma donors with history of travel to other Countries in _
Europe: Annual Number Potentlally Infected and Whose Blood may Contam
vCJD Agent. .

Donors.who traveled to other countries in Europe (other than the UK or France) are potentially at

risk of vCID but that risk is likely significantly lower than that for travel to the UK or France.
. Other countries in Europe likely ifhported BSE-contaminated feed materials i in the 1980s and:’

19905 and approximately 1.5% of their besf tay have been imported from the UK at the time of
its BSE epldemrc The potential for-BSE exposure to donors who traveled to or resided in other .-
countriés it Europe i§ possible. Hence, thefe may be & vCiD infection risk for blood donors who
may have traveled to or resided in a Europearn country (other than the UK and France) for perjods
greater than S years since. 1980, The risk (prevalence) for vCID for travel or residence in France

"~ was assumed to be 0,915 times that for travel to the UK. The current US vCID geographic
" deferral:policy deférs blood donors with 2 history. of travel or-sesidence ini a. country in Bufope * {

(other than-the'UK and France) for 5 years or more since 1980. Source Plasma donors whie-resided -
in a country in Burope (othet than the UK and France) are not deferred: from donation; Because
Source Plasma-dotiots are not deferred from dohation, their risk wasnot estmmted by the:model.
Therefore, this portron :0f the model only estimates potential vCJD risk for US mvered le
donm who tmveled to countries i in Europe (other thanthe UK) smcel980 -

Citk

- FDA gurdanoe (2602) indicates that for donors with a history of travel to- other countries it Etn'ope

(other thai the UK and France) “the current recommendation is to exclude from. transfosion use, -
blood-and blood-conipiinerits froit; donors with a-history of S or more years:of residenice o fravel -

“in Europe: outside'of the UK™ Futthermore, for denots with-a history of travel o other countries in

Europe (other-than the UK and Francé) the FDA guidance (FDA 2002) states “...we do ot
recommend that you defer Source plasma donors who-have lived or tmveled in Europe for 5'or

more years”.

The FDA nsk assessrnent model reflects FDA gurdance for vCID deferral of, Souroe Plasma and
recovered plasma donors. Because the guidance recommendations for each type of plasma were
different the model estimated the potential vCID nsk as follows . .

. Rem M plasma donors — the FDA risk assessment calculated the- potentml vC.TD nsk
‘because deferral was recommended for-donors-with a history of 5 or more years of
resldenee or travelto eonntnes in Europe (other than the UK)

. ggwe glasmadonors the FDA risk assessment did not caloulate the notentlal vCID rrsk '
because deferral was not recommended for donors. with a history of'5 ormore.years of -
residence ortravel to countries in Europe (other than the UK: and France)

The term “other countries in Eurcpe”.as used in this portion of the risk assessment is defined as all
countries in Europe (other than the UK and France).

"IV.B. 2. d. US plasma Donors Deployed by the Military in the UK or Other

Countries in Europe: Annual Number Potentially Iifected .and Whose Blood

- may Contam vCID Agent
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donors that may have receivedil‘.‘uroblood. Furthermore, the model estimates the number of total

For the purposes of this risk assessment we assumed that mrhtary personnel or dependents who US donors potentially infected with vCID and in whose plasma the vCID agent may be preseat.

have been deployed to US military bases in the UK, France and other European countries during
the period from 1980 through 1996, might have been exposed to the BSE agent and infected

UK. B consumpnon of BSE contammated beef procured foruseon US rmhtary bases from the IV. B. 3. Annual Number of All US Plasma Donors Potentially Infected and .

‘ : . ] Whose Bload may Contain vCID Agent and Who May Not be Deferred by
Exposure via UK beef hkely vaned but the model assumes that up to 35% of beef consumed on o . .o Questxonnarre Screening .

military bases in Europe came fromm the UK. The model assumes that approximatefy 2% of US .
blood and plasma donors may haye been military, military family or their dependents posted to US o No valrdated test is currently available to detect the presence of vCID agent in blood or plasma.
mxlltmy bases in the UK or clsewhere in Europé-from 1980 through 1996 (TSEAC 2002) It was . : " The donor questlonnalre, administered to all blood donors, can be used to scregn donors for
further assumed thiat the average deployment penod was 2 years. o o potential vCID risk based on travel history, specifically involving exterided trave] fo the UK,

B ’ - - France or ather countries in Europe where BSE was known to occur. In 1999 the FDA . .
"The FDA risk assessment model i meorporates lnfonnatlon from current guxdance for geographxc . 2 : lmplemented a donor déferral policy aimed at reducxng the potentml tisk of donations from those -
donor defettals for vCID (FDA 2002) in estimating potential vCID risk for donors with & history - - . potentially exposed to the BSE agent during extended travel to the UK; France and other countnes
of travel to countries where BSE has occurred: The FDA guidance (2002) indicates that for donors ' - C : of Europe Current pollexes (FDA 2002) defer blood and plasma donors ' - o
- with a history of service on US military base in Europe “wg recommend that you should” : . . . 7 -. 7 e diagnosed with yCID.or other forms of CID -
indefinitely defer current and former US military personnel, civilian military personnel and their ) : ) . ,',at increased nskfor CJD, ¢.g. the donors have received a. dura mater transplant, or human -
dependeiits who were stationed ‘at European bases for.6 months or more during the time penods : R pituitary-derived gmwth hormone, the donors have blood relatives diagnosed WwithCID, |, .
outlined (in the dogumet)”. FDA has recently issued revised glﬂdﬂnce containing sueh N o with a history of a 3-month or longer travelresidency period in the-UK between 1980-96
recommendatrons (FDA 2010) . . ‘ o . o » - with a history of a 5-year or longer travel/residency period in France since 1980

¢, current or former US military personnel, civilian military personnel, and their dependents
resided in Northern Burope for 6 months or more beétween 1980-90, or resxded in mxhtary '
:bases-eJsewhere in Europe. for. 6 months or, .more from 198010 1996 .- .

1v. B 2 €. Annual N umber of US Plasma Donors who have been Euroblood . ' * received a transfusion of blood or blood components in the UK since 1980” " .
Reclplents T . : . . S B *. " injected bovine insulin since 1980-unless it is confirmed that injected bovme insulin’ was

: ’ o B s ’ . . .. not made aftér 1980 from UK cattle, and .
Etiroblood is whole blood thnt was colleeted at saveral dxft‘erent collection ¢eitters in Europe and - ’ k - whole blood donors with 3 S-year or longer travel/reetdency per;od m Europe (other than
shippedto and used by transfusion centers in the United States, The practice was stopped in 2002 . the UK) since 1980 - Lo . ) '
with the implementation of geographic vCID deferrals. The blood was used largely in the New ) . : ! ) )
York City metropolitan area and possibly in other areas on the east coast of the US C o : Deferral of donors thh a hxstory of tr«wel to BSE eountnes isan effeetwe tool for elnmnatmg a )
The, model assumed thata total of 1.2% of US blood donots may have receivéd Burobldod T . significant portion of potennal ¥EID risk in US donors. The model i mcorporptes information on.the
(TSEAC, 2062). To our knowledge there aré.no specific data available for plasma donors, oo . . effectiveness of US deferral policies in reducing potential vCJD risk and potentlal vCoID. -
therefore, data for blood donors was used in t}us risk assessment ) _ L . : s prevalence in the US donor population. - . g
Assumptlon used in the model ‘All infected Euroblood rec1p1ents have yCID' agent present in ' - a Assumpnon ahout vnnable Based on advice from the TSEAC at the' October 31, 2 05 meehng, ’
_their blood and plasma ) i . } R : - the FDA model dssumed 85-99% of potentml vCID infected donors would have been deferred .

: . prlor{(o donahon . | R . .

IV.B.2. f Total Number All Plasma Donors who may Potentlally be Infected o Co . ’ T D
w1th vCJID and the yCID Agent may be Present Through All Sources of - . - Assnmptxon about Vairiabie: Modet includes potentml reeovered plasma donors withi vCID’ agent
Exposure i " ’ ’ - present iri blood and plasma (prionemic) that have long term travel history to the UK (>3 o),

" France (>.5 yrs), and Europe (=5 yrs); and lnstory of mxlrtary deployment, mlhtary dependent or

' lated travel E
This pomon of the model sums the total number of all-potential US donors that may have been o trave or resldence " mPe

infected with vCID from different exposure sources. The model estimates the total number of all '
plasma donors who may be infected with vCID during extended residence, travel or military -
.service in the UK, France, or other countries of Europe Potentml vCJD nsk is also estimated for .

Thereisa possrbxlxty that some mdmduals who traveled to the UK, France, and other countnes in
Europe since 1980 stayed for periods of time that were shiorter than the deferral period, were
exposed to BSE agent, and were infected with vCID. These individuals represent a source of
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resxdual risk - or the remaining donor vCJD risk after interventions (m this case donor deferral

policies) are applied. The section below addresses the calculation of residual risk for non-deferred

at risk donors that traveled for periods of time that were shorter than recommended guidelines. The
total nuraber of all US plasma donors potentlally infected with vCJD with:agent present in blood
and plasma that may not be deferred by:questionnaire screening was‘determined by § summing the .
estimates generated for both Source a.nd recovered plasma donoxs that may mot be defg@ by
. current screemng procedures .

-The FDAFVIII nsk assessment model uses the conbcpt of relauve risk to semxaquanutanvely estimate’

“the vCID risk for US plasma donors with a history of travel to the UK, France and other countries of

Europe since 1980. Relative risk is the vCID risk in a populatxon relative to thé UK vCID relative risk

:of T (or 100%), which is equal to the prevalence of vCJD ii the UK. Elements used in the todel to
calculate vCID risk. for travelers include travel destination (UK, France or other countries of Europe),
duration of travel, spetific year of travel, and age of doror. The estimated vCID risk for all potential -
routes was summed-to generate the total mean predicted humber of potentml vCID-infected plasma’

. donors in the US. Berause of current policies, 2 blood orplasma donor potentially infected with vCID
‘has-a high probabllxty (85% '99% chance) of bemg deferred from donatxon.

The predtcted mean nuthber per year of potenﬁal vCJD-infected‘donors and the number of potential
"vCID donors who are likely not deferred from donation and donate to plasma pools used to
“manufacture pdFVIII are shown.in Table 4.4 (below). The estimated'mean number of US donors who

potentially donated plasma containing infectious agent is approximately 0.02 donors per year based.on
calculations using 2 vCID case-based ep:dermologxcal model estimatéd prevalence ¢ of~45in

1,000,000 (Clarke and Ghani 2005); or a inean of approxlmately 1.23 donors per 'yearusing .

" caleulations based on a tissue sample sm'vexllance study yleldmg a prevalence estimate of I in 4 225 ’

(Hxlton et al 2004) ('l'able 4. 4)
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Table 4.4 Model Results Annual Number of US Plnsma Donors Predicted by Model to be
Potentially Infected with vCID and Donate to Plasma Pools used.to Manufacture pdFVIIL
Results from model provided for twa different UK vCID prevalence estimates. In the table the mean

“value is shown above with the 5% and 95% percentiles in. parentheses below. The total number of vCID

donors for each prevalence estimate has been rounded to nearest decimal place.

Model Output for .
" .| LOWER vCUD Case Prevalance_ Model. Output for
~i+  estimatéof ~4:5 inf; ouo,oon HI_GHER VICJD fnfactiorr Prevalerice
based on based1 (;n zszﬂ;gate of
.. C\arkhndGhan!(znuS) e PyHI'”Dh; 918[(2004)
‘¢ "
: - E Mun‘nnmber ' . i_wém.'m;mr. L
e A s - 1% se" pere
: o0 - US glasms donors with - * US pliscs dbnots with - -
IEEL I ., bistoryoftraveltp: . bistory of travelor ~ . ..
B - - - - . . . . B i . -
France, . 1
e ; Europgor.., o, |.  United - 'Emr .
' [ bty Srvics ' | i o | Mty Service.
,\'; PR L. o Ay et 4 -~
7""’“';"';'5"'."['9”’,1;“"""?""7*”.' " haas . [T 466: S e
"+ b g |-, (°‘°7b2 e o s
thervanﬂonnn c o '
: N 8 -0.0050 . 0.00005 0.34 . 0'0031.
g, | ew | e W L e
Noumiber vCID dohors g
- NOT DEFERRED u . 00069 0.0067 © 043 R 0.46
¢ o, FRand 50) * oo ©-of (0-2 . e
. . -, '

Total number vCJD - 4
. infected donors ' A0 .

o M ®

Donate to-pd ©
Plasina Pools - .
ik itmates geowrladby fal withis o™ 90% of the Gme.
Peors §* and 05" Oando, the model estimelas that for of pIFVI raciplonts o risk Is zeco. AL kow vGID prevalencs,
mmbyl w-pr!llP‘llml f'deVIIIpM { ) wordid not be p vaJo
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. IV. €. Estimation of Annual Number and Percentage of Plasma Pools
‘ Potentlally Contammg vCJD Agent

The annual number and percentages of source or recovered plasma pools, potentially contauung
" vCID agent uséd to manufacture pdFVIIL in the US were estimated by the model. The starting
material for manufacturmg pdFVIIisa plasma’ pool containing donatlons ‘from thousands of :

donors. In this section, model first estimaites the probability that an infected plasma, pool is present :

. Manufacturers provided inforiation to FDA on the approximate range and average number'of *

" donatioris per plasma ‘ool Wwhich was combined with mformatwn on inarket ; share to'develop' two -

aggregate statistical drstributlons, ornie each representing donatioris for source andfor recovered-”
plasma pools, The distributions were used to predict the number of donations per source or

recovered plasma pool in the model. The majority of pdFVIII is manufactured from Source Plasma
and the minority from recovered, plasma. Soiitce Plasma pools are ysually smaller than recovered -

plasma pools. Plasma from fewér donérs réducks the chance that'a plasmapool inay conthin a -

donation frotii an infected donor. However, becauss Soutee ‘Plasma donors sre allowed fo donate ;

more ﬂ-equently, and give rore plasma per donation; there is & greater chance that if 2 vCID'

infected donor were in the Solrce Plasma donor pool they mrght contnbute multxple donatrons toa’

smgleplasma pool or donate to multuple pools

The probability that an mfected plasma pool occurs is calculated usmg a blhormal dxstnbnﬁon

: probabrllty function with parameﬁer n equial | to number of donors per plasma pool: and parameter p R

. - equal to the vCJ'D prevalence of plasma.’ The Tmodel estiniates that the probability ‘an infected

- plasma pool containing plasma from multiple infected donors is small (at the least 2 magmtudes
lower than the probability an infected pool, contaitling plasma from only one infected donor).
Therefore, the model assumes only one infected-donors may be present in-a plasma pool, if present

at all: The model assumes number of infected plasma, pools is equal to the number-of donors Who ’

are infected and with infectious agent in blood at the time of donation.

The model also used mar’ket data for deVlll product, combined with estimated yleld of deVlll
per liter plasma and information on the nuinber of donations per pool by type (either source or
recovered) to calculate annual volume of plasma and annual number of plasma pools used to.
produce deVIII produets distributed in the US in 2002, -

Results -Module 2: CJD risk ot Us glasma goo

-Asa general comment, the number of donations per plasma pool mﬂuences the potentxal exposure
risk for infrequent recipients of plasma derivatives. The use of fewer donations and smaller plasma

-pools during manufacturing would result in a lower percentage of plasma pools potentially
containing vCJD .agent and potentially expose a lower percentage of infrequent recipierits to vCID
(if present). Frequent recipients of plasma-derived products vwould likely face a similar level of risk
‘of potential vCJD exposure whether large or small numbers of donations per plasma pool are used
in manufactumxg
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years.

'IﬂGHER UKVCJD InfectzonPrevqlgncq estrmate of ;
i prevalence estimate used in the FDA model suggested

LOWER UK vCJD Case Prevalence estimate of ~4.5 in 1,000,000 (based on Clarke and Ghani,
2005). The lower prevalence estimate used-in the FDA model suggested that an average of 0.03%
of all US plasma pools used to manufacture pdEVIII in the year 2002 potentially. contained the
vCID agent (Table 4.5). Int fact, on average >95% of the time plasma pools would be predrcted not
to contain a donation from a vCJD infected donor. Only an average of 0.10% recovered plasma

" . pools are predrcted by the model to contain a vCID donation from a US donor in any given year.’
- Of interest at the Iower prevalence, the mriodel predicts that the occurrence of a recovereq plasma

pool with 3 vCID donatjon would be mﬁ'equent (as indicated by 5%and 95" percentile values of 0); A

o suggesting ‘that at least 95% of the time zero pools. would contain the agent. Also at the lower

prevalence, a yCID donatxon ina Spuree Plasma pool would be | predxcted tobeeven more .
infrequerit, vaen the' relatxvely small- number of pools used annual]y inthe Umted States (mean of
63)to produce deVHI the model predrcis a posmve ppol fo occur on average ot a rate of lin 53

4_!'225 (Hzlton et al 2004) The hlgller
af an average of 2 30%‘of all US p[asma
pools:used to manufacture deVllI in 2002 were predicted by the model to contgm vO.lD

uséd in the US aunually to produce pdEVIIL Also, recovered plasma pools contam the largest

- number of plasma donafions. Since recoveréd plasma pools contain many 1 more donatlons than .
.- Source Plasma pools the likelihood that a recovered plasma poot may contain a dénation froman
" individua] potentlally ,mfected with vCID. lsconsrderably higher tlmn for d Source Plasma pool. |
- Using: the 1

gher | ¢ ceest;mate themodelpredrctsthat 1 average, 710%01‘ .‘;,4
oolsati-g{t(l3()‘%ofsf:t?l'1 lasma pools potent . : , .

e RE
DR .‘;‘: Coera, Lo

/%9

. ot
*(Table 4.5). It shouldbe ‘noted that fewer recovered plasma pools | ‘than Source Plasma pools al



Table 4.5 Annual Percentage of US Plasma Pools Potentually Contaming 2 vCID Donation.
Results from model mclude only those US plasma pools used annually to manufacture deVIII
» Results provxded for two different UK vCID prevalence estimates.

Model Output for I
. © . - LOWERVCJD Case Prevalenceof - - . _ Model °“‘P“"°"

o ~48in ¥ ooq 000 . . .HIGHER vCJD Infaction vaalence

- T . . based o based on ssﬁmataof ]
.ot St . - . d G
. Clark ant ham ( 2005) by H_lllon, at a_l (2004) .

i

" Source ‘Rebovered < Sourde o Recovered

A Mean *  « -"Mean """ "¢ " ‘Mean © . 7 Mean
(5"- 95" perc)®  (6"- 95%peic)® - - . (™. 95" perc)® -+ " (5™ 85" perq)®
P'"“““’”" do oao% : pao% rio%
,”“’“jg_}g:;:l'ff'“‘“? Cr 0=-0%). . (@-0%b | .. (n 5.60%) . (o 20
Meanpercentageoff o L oy . . ERAE : . # G
R pools potentially .. . . : 0'03%..... PN 213%:
-containing vCJDsgent . | T O=0%TT oot BT 0-82%) -
mmmmmmm« it e i by e s™. 85" - tpercanten) S0 of s ... e
Fora 5* and 5% perch ipectvaly e midel ésiiatea Tt fo lieast 36% L paF VWl rell . Atiow

mw-mnmmmmlmmm ] . 90% of paFYIN product ko (of visis) eictad to.conaln vCID

Lt

IV D. Estlmatxon of the Quantity of vCJD agent ina Plasma Pool that Contams' .

*a Dondtion from a Donor Infected with vCJID -

This sectxon of the risk assessment estimates the quantny of vCID agent in cach vCID plasma
donation and pool that may be iised to make pdFVIIL. The quaritity of infectious agent present in

plasia pools may "vary depending on the mfectmty of each mfecfed donatlon dnd the number of .

" infected donations in the pool.

IV.D.1. ngnktity of YCJD _Agent Present in a ‘D-ox}aﬁo_n ofa Donor Ipfected )Nith ‘

vCJID

_'Wholé blood collected from. a vCID-infected individual can vary. from person to person in the
quantlty of infectivity it contains. Based o limited available data (see below), FDA believes that
the quantity of infectivity present in blood from a vCID.infected individual in i.v, Dspis likely
represented by a distribution with the followmg characteristics: Minimum value = 0.1, 5%
percentile =2, Most- hkely value = 10, 95" percentile = 30, and Maximum value= 1,000 i.v. IDso,
-Given the possible parameters, statistical distributions were fitted to the selected parameters using
Best Fit part of theé @Rlsk Professional software package (Pahsade Corporatxon, ‘New York)
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Usmg the software we determined that a log normal statlstxcal dxstnbutlon of (2 12 30)ic.
IDso/ml (5™ percentile; most likely, and 95% percentile) with minimum and maximum of 0.1 and
1,000, respectively, prowdcd the best fit.

'Concluswns from several research groups arrive at somewhat similar estimates for the quantity of )

infectivity that miglit be present in the whole blood of mice and hamsters. Using 2 mouse model
and human ")) Brown et al (1999) found a range from 0.5 t6°15 mouse i.c. IU per ml which we
assumed to be roughly eqmvalent to 1o 301i.c. Dsy (assummg a linear dose-response for

. infectivity). An infectious unit is the quantity of infectivity associated with a 100% probabxlxty of
infection in'recipients and roughly equates to two IDsounits (1 TU = 2 IDso). Brown et al (1998,

1999) conducted experiments to determine the infectivity of buffy coat material and plasma but not

“red blood ‘cells, Assuming that red blood cells, refain approximatély 25% of the infectivity of whole

blood then the mfectmty present in whole: blood could be estimated to be in the range of
approximately 10'i.c. IDsparid 20 i.c. IDso per ml. Cervenakova et al (2003) found levels as high as
20~ 30 infectious doses pér ml (40-60 i.c. IDsp per ml) associated with buffy coat and plasma
during incubating and symptomatic stages of the-disease. Red blood cells were notfourid to be

. infectious. Transfusion of blood: products using the hamster scrapie riodel by Rohwir sliggésts that

addition of infectivity levels derived for individual blood components would gencrate a titer for

" whole blood of. appmxmately 2 t0 20 i.c. Dsy/ml. Summarizing the above literature it seems-that

the range of repoited values for infectivity ranged from:0.5 10 as high as 30 i.c. [Dsgwith ﬂ; -
possibility that at times the infectivity present in blood may exceed this range, A‘itempts to identify
vCID mfectmty titers in human blood have not been successful, but the assay sensitivity for v€ID .

" invitro and in animal models is limited (Bruce et al 200] and Wadsworth ef al 2001). Wadsworth

et al estimated a limit of sepsitivify, of abont.1,000 IDse/iml by their assay_meaning that infectcd.

“blood containing less than 'T,000- I sy world nét have elicited infettion of disease in'théir arimal

model, hence infectivity would not have been detected: (Wadsworth, 2001)

Assumptxon used in the model The model used a log normal statistical distribution to represent

the variability and uncertainty of the quantity of mfectmty in blood. It was assumed that whole

"blood.from an mfected person potentz&lly carries a minimum of 0;1 j.c. IDso per: m; a 5™ percentile, .
" of 2i.c. Dspper ml, a medium of 12 i.c. lD;upprml a95"'pement11e of 30.i.e. IDsoper ml, anda .
- maximum of 1,000 i.c. IDso per ml.

\

. Studxes in ammal odels have sl;own that ggeater than 50% of; transm:ssxble spongiform:

encephalopathy s,gent present in whole bleod is associated with plasma Experunents by Gre:éoﬁ et
al. (2004) using a hamster — sheep scrapie model showed that approxunately 58% of mfectmty in ”

- whole blood is associated with plasmm

Assumpﬁon used in the model "Thie filode] assumios that 58%.of mfectmty is assocxated with
plasma. :

. Studies with mouse-adapted scraple agenit suggest that the i:v’ route of admnustratlon is

approximately 10 times less éfficient ih causing infection than the intracersbral route (Kimberlin et
al 1996). Brown et al (1999) used a mouse-adapted human TSE agent to show that i.v. injéction of
plasma was about seven times less efficient and i.v. injection of bufly coat approximately 3 tirheés.
less efficient than were i.c. inoculations of the same materials in transiitting infection. Based on
discussion and advice from the FDA Transmissible Sporigiform Encephalopathies Advisory,

T I
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Commnttee (TSEAC 2005) the range of efficiency of the i.v. route (versus the ic. route) was .
assumed in the model to range between the values of 0.1 and 1.

Assumption used in the model: Exposure to infectivity by the i.v. route is between 1 and 10 times

less efficient at causing infection than introduction via the intracerebral route. The FDA risk
assessment used a uniform distribution (0.1, 1) to represent of efficiency of transmission through
.1.v..route versus i.c. route, .Using a value of 1 for the ratio of the lower bound of the efficiency isa
conservative estimate and assumes.that theoretically there would be no. difference between the
efﬂclency in mrtratmg infection between the i.c. and f.v. roufes

IV.D. 2. Quantrty of vCID Agent in-a Plasma Pool Contammg aj Donahon from o
. Donor Infected wrth vCJD .

The quantrty of vCJD agent present ina donatlon from aUs donor mfected wrth vC.]D wrll bc o '

diluted out in a plasma pool among plasma from thousands of other domtxons This section
calculates the quantxty of agent present in a plasma pool contammg a donatron that contmned vCID

o agent.

'Assumphon used in the model: We assumed only one mfected donor per plasma pool because
based on the calculation in section TV C. the prévalence of vCID in'the US is very low and the ,
_chance a pool mvolves multlple donatrons from vCID mfected donors is small. -

Assumption used in the model We. assumed an average number of donations that mdmdual
donor would contribute to 2 Source plasma pool is -(b)(4)- units. The model used a Pert -~
distribution with a minimum of-(b)4), most likely of -(b)(4), and maximum of -(b)(4)- fo represem.

the wncertainty for this estlmate Indrvrdual mfected recovered plasma donors most hkely give only .

. one donatron to a pool. '

MODULE 3 Q@v. E)— CLEARAN CE OF vCJD ]NFECTIVITY DURING
MANUFACTURE OF deVlII . .

‘IV.E. Clearance of vCID Infectmty durmg Manufacture of deVIlI

'I'he plasma separated from whole blood isa protem tich, straw-colored hqurd that contams FVHI,
& number of other clotting factors, immune globuliris, serum albumin and a number of other
proteins. Common viral inactivation procedures such as heating, solvent-detergent treatment, and
UV irradiation have littlé effect on. the quantity of TSE infectivity present in plasma and plasma
derivatives, however, fractionation and purification of individual protein component such as FVII .
may partially remove TSE mfectlvrty in the protein component, The fractionation and purification
steps mclude alcohol precipitation, size exclusion, affinity chromatography, etc., which may
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" remove vCID mfectxvxty are summarized in Table 4.6, (Lee et al. 2000 Stenland et aI 2002;

Foster 2004; Foster, et al 2004).

Fora specxﬁc deVI[I product, usually enly one or two processing steps have been studred for

potentiel reduction of infectivity. Experimental designs of these studies are not standardized;

" therefare, study results are not directly comparable. In order to achieve a high concentration of

VGID infectivity in initial materials, many studies used vCID infected brain homogenate as splkmg
material; which may not mimic the physical form of infectious.agent in the blood. Based on TSE’
clearance studies in the published literature and manufacturers’ data available to'the FDA, FDA -
staff believe that the plasma-derived products currently on the market employ manufacturing
processeés that aclneve a clearance of vCID agent of 4 logo or ‘greater in the final pdFVIHE product,

Table 4 6 Rednction Factor (RF) of Fractionation Procednres

.| Fractionation JRF . . |References -
Procedures ’ E ‘."(log'mngq)ij o
Cryoseparstion” [ (Foséefet&l'zoooi smfﬁgiszdoz;Lée-e;AJzooz')" ‘
.| General'ractionafion - |13 -~ = - (Fmgmzooz»Leeemlzooz) .
3% PEG Tor2-4 c. ) (Patrugia 2002) -
|1ts%pea. - - 17 (Foster et al 2000)
Zn+Al€0H) aodn ~273S - *-+:| - (Foster et.al 2000; CervenakovaetalZOOZ)
Ionexchmge PRI E YL (Fosteretal2000) .
Membraneﬁltm‘hon B v - 3 _
Tommopiieaton 4463 | (Fower, Wexchetazzooo;Cervenakov'aémzzooz)* 1

; Thls sectxomof the risk assessment models éach mfected plasmapool to estunate the potenual ’

‘ IV E. 1. Esﬂmated Quantlty of vCID Agent per 1o FVIII Product made i‘rom a,

Speclﬁc VCJD Plasma Pool

reduction int mfectrvrty for each pool during manufacturing procéssing, arid to estimate the quan&ty ;-

- of any’ remammg infectivity (i.v. IDsos) in the pdFVII product made from each pool. The quantity

of vCID agent in FVII protuct made Fon different infected plasa pool may'vary dependiig on -
the initial quantity of vCID agent in the plasma pool, the infectivity clearance through .

_ manufachiring, and the yield of FVI product per liter of plasma. Considéfing the uncertamty in

the degree of clearance that can‘be achieved durmgvanbus pdFVII manufacturing processes, this
risk assessment models two levels of potentral clearance in mfectrvrty, 4-6 logigand 7-9 logio:

Assumption used in the model: yield of FVIII (including high purity and intermediated purity
FVII) most llkely is 150 IU (Intematronal Umt) per liter plasma with mmrmum of 130-and
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maximum of 270 JU per liter plasma, and represented by a pert drsmbutron (130 150; 270) (WFH,
2004). - .

IV.E. 2 Estimated Percentage of FVIII Vials that Contam vCJD Agent

- Thrs section calculated the percentage of FVIII vials that contain vCJD agent. The percentage qf
. FVIIL vials that contain vCID agerit is used in the later section of thie model to detérmine the

likelihood of an individual patxent receiving vCID vral(s) basmg on amount of FVIIL product used .

by an individual patlent . . '

Assumptron used in the model: the percentage of FVII vrals that contain VCJD agent is equal to
the percentage of FVIII plasma pools that contain vCJD agent, whlch is ealculated in sectron Iv.

: Results-module 3 Per V‘aI vC'.ID Intectton R:sg tor US Manutactured gﬂjmz

The mean potennal risk of vCJD infection per 1 000 10 vial of US manufactured pdFVIII is shown

in Table 4.7 The mean potentral per vial vCJD n:sk per year isa functron of two factors

1) Percentage. of deVIII vials contammg vCJD agent and,
2) Quantrty of agent (1 v, ID;o) present in each vral

I£vCID agent were present in US plasma pools, the nsk assessment model assumed thatﬂre :

. quantity of-agent was likely reduced by manufaetunng processes used to produte purified pdFVII.

Based on currently.available. expenmental studies, it is estimated that pdFVII products potentlally
have 4 logio (or 10,000 fold) or greater manufacturing process reduction’of the vCID agent: Table
4.7 shows potential risks assaciated with products attaining a 4-6 logio lével of reduction during
manufacture. Results are shown only for 1,000 IU vials but the model assumed that the final

purified pdFVIII product was packaged wrth equal lrkelihood into vial sizes of 250, , 500, 1 000 and

1,500 international umts awm.

Per vial vCJD risk: Results based on lower epxdem:ological model esttmated prevalence of ~4. 5 in
1,000,000 (Clarke and Ghani, 2005). The per vial risk provides an estimate of the potential vCID -

infection risk for a 1,000 IU vial of pdFVIH product manufactured from plasma collected from US

donors. The inodel generated ¢stimates of per vial risk using the lower prevalence estimate: (based
on Clarke and Ghani 2005) and results are shown in Table 4.7. Based on.the lower prevalence

estimate the average percent of plasma pools containing the vCJD agent is estimated to be 0.03%. *

: Assummg a clearance of 4-6 logo the model estimates that the average quantity of i.v. XDz per’ vial
i8 9.5 x 10 for vials produced from a contsminated pool. This result can be interpreted to mean -
thiat only 1 in 210,000 vials made from a contaminated pool would contain an infectious dose of -
vCID. Combining these estimiates yields an average risk per vial of 1 in 700 million, Altématively,

this-could be taken to mean that a patient would need to mfuse 700 million vials of product before

accumulating one full infectious dose of vCID

At this [ower prevalence estimate, there is a lowér probabrllty that plasma pools contain a donation

- from a doror potentially infected with vCID, and a pdFVIII vial would be much less likely to -
contain vCJD agent. Readers may notice that the 5"‘and 95"’percent1le intervals for all of the model
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" using FVII made from source plasma because a pool of recovered plasma contams plasma ﬁ'om

outputs using the lower prevalence estimate (~4.5 per million) are from 0 to 0 meaning that the
chance of an infected donor donating to a plasma pool would be an infrequent event. Greater than

" 95% of the time the model estimates the risk to be zero because vCID agent was not present in

pdFVIIproduct used during trestment. Again, the model predicts that, on average, 0.03% of the
time the exposure to yCIJD may be greater than zero. Results indicate that using FVIII made from .

- ~ recovered plasma is ikely have greater risk than using FVIII made from source plasma because a

pool of recovered plasma eonta.ms plasma from more donors.

Per vial vCJD risk: Results based on the Higher vCJD Infection PrevaIence estimate of 1 in 4 225
(Hilton, et al 2004). The per vial risk provides an-estimate of the potential v€ID infection risk for

" 2.1;000 TU vial of pdF VI product manufactured from plasma collecied from US donors, The ..

model-generated: estimates of per vial risk using the higher prevalence estimate, (Hilton, et al 2004) ..
and results are shown in Table 4.7. Usmg the higher prevalence estimate the average percent of
plasma pools containing the vCJID agent is estimated to be 2.3%. Assuming a clearance of 4-6
logio the model. estimates tha the ayerage: quantrty of i.v. IDso per vial is 9.2 x 106 for, v1als
produted Fofi a comamma'ted po6i. This result can rbe mterpreted t6 iean that only 1i5217,000 -
vials made froni a contaminated pool would contain-an infectious dose. of vCID: Combining these.,
estimates yields an average risk per. vial of 1in9. 4 million. Altemntxvely, this could be taken to .
mean thata patxent would need-to infuse 9.4 million vials of prodiict before accumulating one full

" infectious dose of vCID. Similar to 4he résults based on the Lower vCJD Case Preyalencg estimate

these.results indicate that using FVIII made- ﬁ'pm recovered pIasmaf is hkely have greater risk than

more donors. | -
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Table 4.7 Annual Predlcted per Vial vCJ]) Infechon Risk for US Manufaetured deVIII .
from Model: « Results for 1,000 IU vial ..
. » Assumed manufacturmg process reduction of 4—6 log, , 107 and

« Two different UK vC.TD prevalence estnnates

Fﬂrls and 65 percentis interval of 0 and 0, respectively, the modet
mwmmuamnlﬁm-wmuhmmm

-mmmm-mm
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Module 4.(IV. F) FV]]I Utrlrzatron and Annual Exposure

FDA estxmated thiat there are approxxmately 1 300 paucnts with severe hemophlha A (HA) drsease
and an estimated 250 patients with severe vWD in the US who use pdFVII to manage their
dlsease Tradrtlonally, HA patlents were treated with factor concentrates only when bleedmg

P
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occurred, whrch is called eplsodxc treatment, Patlents are also treated usmg prophylactic therapy

* regimens that seek to prevent bleeding events through regular infusions of pdFVII. Patients who
need vWF must use plasma-derived sources.of FVIII which contain vWF, No recombmant vWF is
currently available.

IV.F. deVIlI Utilization by HA and vWD Patxents and Potential Exposure to
the vCJD Agent

"The potential exposure of an individual HA or vWD patlent or patient population with severe
diseasé to the vCID | agent through use of pdFVII was estimated in the model based on the:

" e total quanﬁty of de’Vm used;per year ST
. probabrhty of receiving infected pdFVIIT product, and .
. ‘potential quantlty of vCID agent predrcted in mfecﬁed deVIII product

o IV F 1. Estxmatxon of Ammal Number vCJD Vlals used by Individual Patrent ) '

. The more a patxent uses deVIlI product the greater the chance they may receive an mfected
. product. The quantity of deVIII utilized by an mdwrdual patrent is dependent on the severity of )
.. the disease and the treatment reglmen

PR CRTA v, o

X IV. F.l. a. Estlmatlon of deVIII Utilizauon by’ Patients with: Severe
., Hemophilia A Disease :

‘Plasma-derived ] FVIlI utilization and the size of each of the severe HA clmrcal treaﬁnent
subpopulations were estimated using data from a Centers for Disease Control and Prevention

" ¢ «(CDC) sponsoted study in 6 states from 19931998 This, risk assessment provides outputs that

estimate the annual exposure- for-several patient subpopulations with severe HA dlsease for 7
patients i in the followmg ohmcal treatment groups and pahent subpopulatron

-'Prophylaxrs No inhibitor

* Prophylaxis - With inhibitor - -,

* Prophylaxis - With mhlbltor and i lmmune toleranee
« Episodic ~ No inhibitor. .. .~ . -

. Eprsodxc Wrth mhrbrtor

Because pauents with severe HA are hkely to use higher quantrtres of pdFVIII product we
reasoned that they would be at potentially greater tisk; than those with moderate or mild
“hemophilia, if the vCID agent were present in US manufactured product. A summary of the

. utilization data used for the model is - prévided in the.table below. We “fit! different parametric
models to the actual patient product utilization data and chose the model which best approxn-nated
the overall pattern of product use by each specrﬁc patient-subpopulation. The beta distribution
provided the best fit to the utilization data for each patient subpopulation; and therefore, was

" ¢hosen as the input distribution for the variable of “FVIII annual usage?. Each distribution was
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truncated by rminimum and maxlmum FVIII usage for ¢ach of the patxcnt chmcal freatment ' ; » utilization. The Generalized Beta distribution was identified as the best fitto the pdFVII

subpopulations. . . . . ) : utilization data (as determined by using the software Best Fit (Pahsade Corp, NY) and was used as
] ] " “the input distribution for pdFVIII usage by individual vWD patients in the model. Graphlcal
Table 4.8, Annual Usage of deVIII by IndmdualHA Patients with Severe Dlsease—data and W * Tepresentations of the original data and the fitted Generalized Beta distributions are shown in

- Input Dlstnbutxon . - . . - . : Appendix C. Table 4.9 summarizes pdFVIII usage data from CDC sponsored study and the iriput’
. ) ) . R C " distribution generated based on'the data. FDA used data in the CDC and six state Hemophilia- -

_* Input distribution oo Surveillance System project conducted from 19931998 to estimate FVII utilization by all VWD
T K o . . patients, Thedata represent only a sample of all possible vWD patxents with severe disease in the
. . . el . IR B . oo } . . US. EDA estimated that there were approximately 250 patients'in the US with Type 3 vWD. To
Treatmoul :. Mbibitor ool (min, L] s 05T i e e - : * caloulate the total number of | patients in each age-group and treatment regimen ‘group we adjusted
Rogimen .| . Status _|_max) . - | peréentiles | . . .., - ' ', the 58 patient population to‘équal'a total of 250 paients by multiplying the patient: ‘opulation in
4 “nomibkos | S8 | 0O ool e .. o . . - each group by a factor of 4.3 (250/58 = ~4.3): The utilization data for patients in each treatment
S PR . f 120000 ) UL 382000) e a0 regimen in the sample population were used in-the risk assessment model to generate outputs for
2o | R TARRST |} T I B et e e ‘thea.nnualexposuretovCJDforalleDforAdnlt(>lSyrsofage) and Young (<15 yrs of age)
Ao el s e {% woosty fo @000, L e e ' L personsmtheUSamongchmcaltremnentgmupsofprophylax:sandeplsodxe The FVHI -
| Propuytaxis | . Nolmmune ] g3 p TEETLETE) L -Mmw00)y ) LN . . utilization data were used to ealculate the potenttal vCID risk for’ VWD, patlents‘ thése results are
Tlerance : ' . shown n Tables 5.2 and 5.2B. .
VAT BT R .
- . . . - . ¢ i
With Immune g%?é) Sceron 1‘5?0%%%) . ' L ‘\ e e . B . R
Tolerance *
: ot B 2l D BT ; Table 4.9. Annnal Usage of deV]II by Indiv:dual Severe vWD Paﬂent Data and Input .
maor ™ | ¢ | 1oomey | 5P| Semow - Distribution )
Wih il 000 |- N ‘ ’ . i . L uIn ut Dl“stribution . L .
whvtor | 151 lm) had} 35000), T ' Treatment T _P;n,_; ] (win l Mean | 5"'Tr|~
- Tk - - S B : . . Regimen s o max) pércentiles
' Young
(<15 yrs of age) - :
Prophylaxis B .9 i ©200, 165713 9500,
. . : | - .| so4e2s) 454000)
N : - Episadic . - % (oio, 1045 | (1020,
- . . . 41850) . . 34350)
Iv. F 1. a. FVIﬂ Utilization in Patlents w1th Severe von Wlllebrand dxsease - o . B T A" T e
. - (15 yrs of age) . 3 i . . L .

-* :The CDC:six state Hemophllla Survexllance SySﬁem projectconductedﬁ'om 1993~ 1998 dldnot . ) | Prophytaxds T T T T - asoon, |7 386880 T 7009,
include patients with vWD, We assumed that vWD patients with severe disease would largelyuse o ' | N A L i 22 SR b 540000)
Huinate Pgroduct only for factor replacement treatment. A search of records in'the Hemophilia - - : - A R R B ',f,%“&)’- i Sg&i N

" Surveillange System project dati ‘revealed. a total of 58 records that indicated Humate P had been o ——— —— = - et e =

" used; among which, 8 records indicate patients had developed inhibitor, which are considered’ : ) o T
uncommon among vWD patients afid were excluded from atialysis. Among the 58 records, 35 ) : ’ : Co S
" were from Adults (>15 yrs of age) and 23 records were fromyoungpers’ons (<15 yrs of age). - ) . . S ] o T o
Records for each age group were further grouped by clinical treatment usmg githér a prophylaxis oo L IV.F.2. Quantity' ‘of vCJD 'A'g‘ent in pdFVIII Via]s
or episodic treatment regimen. Data were initially analyzed individually using the statistical .- - . ’ :
package “TMP” (SAS Institute, Cary, NC) to generate descriptive statistics and statistical C This section of the mode! randomly draws vCID vnals received by individual patient from different

dnstnbutlon(s) for each patient treatment group that best reflected the va.natlon in deVIII plasma pools. The amount of infectious agent in vCID vials vary | because of variation on ititial -



infectivity of plasma pool, degree of mfectmty clearance in manufacture processing and yleld of
product. .

Assumptlon nsed in the model The pdFVIIT vrals a patlent recerved arerandomly drawn from
different plasma pools

IV F.3. Estlmatron of Potential Annual Exposure -

* “This section of the model calculates the ﬂnal output of the model the annual predlcted exposure of '
individual patient (IDso per person,, year). It is the total amount of mfeetlous agents from all vCJD o

. vmls recewed by the patent durmg aone yea.r penod

Assnmmon nsg in tbe mode Bxposure to vCID is aecumulatzve dunng one year penod

S

V. RISK CHARACTERIZATION

The risk charaetenmon sec’aon of the nsk assessmeut‘xntegtates mformatlon fromthe hazard
- identification; hazard characterizafion and the exposure assessment components to arrive at
_estimates of the risks posed by a hazard. :

In this risk assessment data for hazard charael:erthron (dose-response) for humans are laekmg, so .

we could not devélop a human vCID dose-response. The dese-responserelahonshrp-pmvrdes
informafion needed to use thé.exposure. (dose)-assessment results to. estimate-the probability of

" adverse responses including infection, illness or. mortality based on assessment of exposure (dose) |

to'the hazard. Many TSE models and risk assessments, including our model, use, the IDso, or .
amount of matenal that leads to. mfeenon in 50% of the population, as 2 semi-quantitative estimate
of the amountof TSE. agent. The IDso has been derived from rodent arimal models and may.or .
may not approximaté-infecticn and occurrence of vCID it humans. This lack of knowledge about
the anunaldata and how they relate to actual human clinical vCID outcomes adds conisiderable -
_uncertainty to.the risk estimates generated. by the, model The FDA risk assessment interprets the -

IDs; asrepresenting a linear dose-response relationship between exposurg and the probability of R

infection. In such a case, exposure to 1 IDso would suggest a-50% probability of mfeetlon,
exposure to 0.1 IDso would suggest a 5% probablhty of infection, and 50 on. .

The ﬂnal results of: thls risk assessment provrde estimates of potentlal annual exposure and annual

" vCID infection risk for patients with severe HA and for patients with severe vWD- for pdFVIR
manufactured from plasma collected in the US. The risk was estimated by applying the linear IDso,
dose—response relationship, which provides a probability of vCID infection in the two populations
Aand various subpopulations within the two groups. Given the limited data available FDA belicves

- that any extrapolation or interpretation has limited utility in actually.estimating outcomes such as
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mfectlon and illness. Therefore, any estimate of the risk based on estimates of expostre to the
vCID agent.through use of deVIII will be imprecise and extremely uncertain.

V.A. THE MODEL

This nsk assessment and simulation model links thé-available scientificand epxdemxo}oglcal data -

- together to mathematically approxunate the processes (predicted presence of vCJD in UK

populatlon, ‘manufacturing, reduction of VCID agent, and patient utilization) leading to potential
exposure of US patients to vCID agent present in US-manufactured pdFVIIL. A summary of the -

. variables, parameters and equations used in the ‘model were desciibed iri-Section ITL Exposure *
. Assessment and a summary of the variables and equatlons data, and assumptions used in the

model are provided ifi-Appendix A. The model was run usihg @Risk software packdge (Palisades

. Corp, NY) to conduct the Monte Carlo analysis. Simulations of up to1 mzlhon iterations were run.

“The risk asséssment uses Monte Carlo simulation to randomly draw values from probability mput

distributions (which are statistical representations of input data) once per iteration; thousands of
iterations are used to generate the model ontputs as risk estimates. This simulation method is often
used in situations when a model is complex, non-lineat, or involves severa.l uncertain parameters
The output generated is usually an aggregate distribution-whose shape can be summarized using
‘measutes of central tendéncy (mean, medlan, mode) of with boundaﬁes:such a5 the" 95%: Aanist .
confidence interval (CI), the 5™ and 95"percentiles or the range, bounded by the minimum and -

. maximym values gerierated s, past of the oufput. The. strength of Monte Carlo.analysis.s; th,at it. .-

-generates resulting risk. estimates as statistical distributions, which reflect the:underlying: . -

uncertainty and variability of the original input data arid parameters We used visual gmplnc
methods to verify that model estimates eonverged .
G "

V B. Model ReSults. Estlmated Amnual Potentlal Exposur:e to rrCJD iv. ]Dso o

and Potentlal vCJD Rlsk through Human deVIII used tﬂ Treaf SeVere HA

' Individuals w1th HA vary in their degree of FVIII deﬁcxency‘ Although the cI‘mlcal spectrum

generally can range from § severe, to modéfate; and to'mild «'hseasez this assessment speclﬁcally
addresses potential vCID exposure and risk for pefsons with severe HA. Among an estimated- -
14,000 HA populatlon in the Uited States, ‘approxirately '50% Have severs distase and'25% of all

~HA paﬁents use Human pdFVIHI products. FDA estiinated that there-are: apprdxrmately‘*l ;800 HA -

pa.tlents (Tables 5.1A. and 5.1B.) Wwith severe dxsease ‘i the US that use hunan- pdFVII products.”

- Although the estimated risk is- véry low, it is possxble that'some patient$ using husitan deV[H may;
: potentlally be exposed tovCJD agent if present in US manufactured produet s

- Estimation of PAFVIIT product utilmmon by patients with severe HA. FDA obtamed data on

humian plasma-derived FVIIT ut]l:zatlon from the CDC. Data in the study were collected.as part of
a collaborative effort between CDC and six states during the timie period 1993 — 1998. A suniimery .
of study results for New York State are described in Linden, et al. (2003). The comprehensive

" study cellected standardlzed patient demographic, clinical, treatment anid otitcome data. Patient

medical records were obtainedfrom treatment sites iricluding: hemophllxa treatnient centers
(HTCs), hospitals; clinics, physician’s offices, home-care agencies, nursing homes; prison ~
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infirmaries; and dispensers of factor concentrates. The data abstracted from medical records
tabulated all factor concentrate utilization prescribed by quantity, type, purpose (€.g., prophylaxis,
treatment of acufe bleeds, or immune tolerance therapy) and total quantity used per calendar year.

The data on the quantity of pdFVIII product utilized annually were used to develop statistical
distributions of product usage for patients by treatment group. The mean quantities of products -
utilized by HA patients on different treatment regimens are shown in Table 5.1A: and 5.1B.
Approximately I,100 records.for patients utilizing pdFVIIl were analyzed in this study. The -
percentage of each patient subpopulation in propostion to the total HA population in the CDC-Six
State study was used to extrapolate the estimated number of total individuals in each patient

- subpopulation. From the study results, we estimated that there are a total of approximately 1,300

persons with severe HAin the US whouse pd FVHL. - .* |

"Results from the risk assessment mddel for patients with severe HA who areu'eatedwnh pdFVII . .
product with a 4-6 loggymanufacturing process reduction of vEID agent are shownin Tables "~ ..~
5.1A..and 5.1B. Generally results are expressed for patients.in several different HA clinical .~ . -

treatment groups including: : :

* Prophylaxis -

» Prophylaxis plits-inhibitor SE A
- .» Prophylaxis plus inhibitor and immune tolerance. . -

* Episodic . S o A e T

« Episodic plus inhibitor - . . - - ... L 0 sl L

a0 W

LN

‘Potential ax'pg:éure of. sev‘er;e HA pati;zm m vGI'D»Aagent.g Results ‘b&eé on lower épidemiolbgical - ,
model estimated prevalence of ~4.5in 1,000,000 (based on Clarke and Ghani, 2005). The model .. .
- estimates that severe HA patients treatéd using a prophylaxis regimen, with inhibitor, with immune .-

tolerance and treated with a pdFVII product (with 4-6 log;e reduction of vCID agent) have the

* highest pdF VIII usage of the groups we examined and potentially face the highist risk among HA .
patients. Table 5.1A. indicates that approximately 62 severe HA patients in a prophylaxis 2
treatment regimen with inhibitor and immune tolerance use'an average of 558,700 IU per person
per year and are potentially exposed to an average of 1.80 x 10%4.v. IDsp per person per year;

representing an average potential vCID risk of 1 in 1.1 million per person per year. If all of the. : ,‘ )
assumptions in the model are correct at this lower estimated prevalence, this risk may yield 1 vCID

infection in an average of approximately 18,000 years of treatment among severé HA patients who,
_areina prophglaxis treatment regimen with inhibitor and immune tolerance. As mentioned earlier
the 5% and 95"
(45 per million) in Table 5.1A. are from 0 to 0 meaning that the chance of an infected donor
donating to a plasma pool would b¢ an infrequent event. Greater than 95%, of the time the model
estimated the risk to be zero because vCJD agent was not present in pdFVIII product used during
treatment. However, the model predicted that 0.03% of the time the exposure to vCID agent may
be greater than zero, and there is a possible but low risk of vCID infection. = - - .

" The risk for the entire population was calculated by summing the cumulative risk potential of
vCID exposure and risk (Table 5.1B.). Using the lower prevalence estimate, the model predicts.
that the approximately 1,800 severe HA patient population inthe US uses 2 total of approximately
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percentile intervals for all of the model outputs using the lower prevalence estimate ™

© 243 x;iiliion IU pdFVIH and is exposed to an é.verage of 7.79 x 10"*1.v. IDso. This total annual

exposure for the ehtire severe HA population in the US is equivalent to a mean potential

- population-based vCID risk of 1 in 2,600 years. At this expected level of risk, 1 vCID infection’
« would be predicted fo occur in 2,600 years of treatment for the entire population of 1800 severe

HA patients that use pdFVIIL -

Potential exposure of severe HA patients. 10 vCJD agent: Results based on higher surveillance -

. prevalence estimate of 1 in 4,225 (Hilton, et al 2004). The model estimates that severe HA patients

inl a prophylaxis regimen, with inhibitor, with immune tolerance and treated with a pdFVII. -
“product (with 4-6 Jog;greduction of vCID agent) potentially face the highest expected risk among -

.- HA patients. Table S.1:A. indicates that-approximately 62 severe: HA patients in a prophylaxis

treatment regitnen with inhibitor and immune tolerance use an average of 558,700.FU per person

" pér year, and are potentially exposed to an average of 1.10x 10**i.v. IDso per person per year,

using thé higher prevalence estimate. This represents an dverage potential vCID risk of 1 in 18,000
per pesson per year for thetreatment group. If-all of the:assumptions used in the model are correct
and considering the total number.of 62 patients. in. this category (or populatién=based risk), this -

" . expected risk would yield 1 vCID infection in 290 years of treatment among the patients under this © -

cdtegory.

" The risk for the entiré severe HA population is calculated by summing the cumulative risk

potential of vCID exposure and risk fronralt ifidividual patients.under five categories.(prophylaxis

" . with no inhibitor, prophylaxis with inhibitof, prophylaxis with inhibitor and immune tolerance,
. episodic with no inhibitor and episodic with inhibitor) (Table 5.1B.). Using the higher surveillance

estiinate, the model predicts that the approximate total of 1,800 severe. HA patient population in'

" the'US uses a total of approxitinitely 243 miltion TU pdFVII, and is exposed to an average of 4.9 x

10%L.v. IDso pen ycar. This total annual-exposure for: the entire severe HA population in the US-is

 equivalent to 4 ihiean’ potential population-based vCID risk of 1 in 41, i.e., I vEID infection would -

be predicted to ocdur“iir41 years of treatmerit in this 1800 severe HA patient population. -
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