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EXECUTIVE SUMMARY

Variant Crentzfeldt-Jakob disease (vCID) is a fatal neurodegenerative disease attributed to human
infection with the agent of bovire spongiform encephalopathy (BSE) and is most ofien transmitted by
the consnmptxon of beef products from infected cattle, Cases of vCID were first reported in humans
in the U.K. in 1996 — and as of August 2006, 195 cases have been reported worldwide, with 162
cases in the UK. Since December 2003, fliere have aiso been three repotts in the United Kingdom
(U.K ) of probable variant Creutzfeldt-Jakob disease (vCID) transthission by red blood cell
transfusions. The donors were healthy at the time of donation, but later developed vCID. Of the
three red blood cell recipients who probably became infected with the vCID agent after transfusion, -
two deve]oped vCJID and died from the disease. The third died of an unrelated illness.

The probable transmission of vCID viared blood cell transﬁ.lsmns raised the possibility that plasma
derivatives might also pose a risk of vCID transmission, although there have as of yet been no
reported cases of vCID in any recipients of plasma derivatives in the U.K., where the risk is
consxdm'ed greatest, or elsewhere in the world. U.K. authorities have notlﬁed phiysicians in the U. K.
and their patients who received plasma ﬂenvatwes made from plasma from U.K. donors about the
potentlal for fisk of vCID froni thes¢ proc‘iucts These products incliaded coagulation factors VII, IX,
and X1, as. well as antithrombin ]I[, and mtravenous immune globulins, )

This document “Draft Quantltat;ve Risk Assessment of vCID Risk Potentlally Associated with the
Use of Hurnan Plasma-Derived Factor VIII Manufactured Under United States (US) License From
Plasma Collected in the US” quantitatively estimates the probability and level of exposure to the
vCID agent and the possible risk of vCJD infection in patlents with severe hemophilia A (HA) and
von Willebrand disease (VWD) patients with severe disease who have used human plasma-derived -
Factor VIO (deVEI) product manufactured in the US. Because BSE occurs at an extremely low
level in US cattle (2 native bofn cows and 1 cow imported from Canada), the risk of plasma donors
acquiring vCID by consuming domestically produced beef is thought to be very low. Because of
conceins 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 have been exposed to the BSE agent during extended travel or residence in the UK,
France or other European countries and may be at risk for vCJD. Some of these donors may have
been unknowingly infected with vCJD through eating beef from BSE-infected cattle and then
contributed donations to plasma pools used to manufacture pdFVIII in the Us.

The FDA risk assessment uullzes a computer—bascd sunulatmn model that evaluates successively the
impact on vCID risk of individual processes used in the producuon of human pdFVII starting with
plasma donation, extending through manufacturing steps, and finally, addressing utilization by
‘various patient subpopulations. Risk for these products was estimated for the baseline yéar of 2002,
bzt the results and conclusions aiso are likely to reflect the current vCJD risk for recipients of
pdFVIIL A few major elements of the model greatly influence vCID risk. The most influential of
these are manufactunng processes, which may reduce or eliminate the amount of vCJD agent in the
final product. The amount of product used by patients in different clinical scenarios also has a
mgmﬁcant impact on risk. Additionally, the nsk estimate is significantly affected by the prevalence




of vCJID in the United Kingdom population, which is used to estimate vCID prévalence in US donors
who resided in or traveled to the UK and other countries of Europé. The risk assessment model
estimates the potential for vCID exposure and the potential risk of vCJD infection for patients
receiving pdFVIIL from plasma collected in the US and the accompanying uncertainty of these
estimates. Because smentlﬁc data on the Jevel of exposmc to vCID agent and the likelihood of
certain human heaith outcomcs, such as infection and ﬂlness, are lacking, the csnmates generated
may 3 not be accurate. As'a Tesult of these and other large unccrtamtxcs, it is not poss1ble to provide 2
precise estimate of the ~CID risk to patients potenhally exposed to the agent t}nough plasma-denved
products ) A

Patients with hemophilia A (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 finctionally abnormal or abnormally low pu
concenirations of FVIIL. FVIII is a glycoprotein circulating in blood plasma that is part of the blood .

coagulation pathway and is critical for the normal clotting of blood.  In the case of severe disease,

FVIIis <1% of normal. Among severely affected persons, spontaneous bleeding or bleedlng at the

site of an injury or within 2 joint is common and can lead to severe disability or death without

treatment. The complications of HA can be preventcd by appropnatc cllmcal management and

treatment with pdFVII or recombinant FVII products.

Patients with vIWD (Type 3) have an inherited, non-sex lmked bleeding disorder associated with
abnormal platelet adhesion caused by deficiency in von Willebrarid Factor (VWF) activity. FDA
‘estimated that there are approxunatcly 250 pauents in the US with severe VWD who use plasma-
derived products Mucosal bleeding is common in patients with vWD due to the platelet adhesion
disorder, In some cases there may bea deficiency in FVII coagulant activity (anti-hemophilic )
factor) as well. Patients with severe vWD can experience persistent bleeding into joints resuiting in
pain, degeneration of joints, swelling and loss of range of motion similar to patients with HA. Mild
forms of vWD are often treated successfully 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 muist use plasma-derived sources of FVII whmh contam vWF. No
recombmant VWF is current]y available.” : 'C

Results f_rom.th-r_: Model

An important, yet also highly uncertain parameter in driving the risk assessment results is the
- estimate used for vCID p'rcvalcnc'e in the UK. The prevalence of vCJD 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 epidemiological modeling that was derived using
actual reported vCID cases in the UK combiried with an estimate of fitture vCID cases (Clarke and
: Ghanl, 2005). Several factors used in epidemiologic modehng approaches are dlfﬁcult to quantify
~ and add uncertainty to, the final estimated number of future vCJD cases. These’ factors inchude: the
intensity of human cxposure to the BSE agent; inicabation period, time of mfcctxon, and whether
' illness will develop in individuals who are not homozygous for methionine at codon 129 of PrP. All
cases of vCJID to date have oceurred in mdmduals who are homozygous for methionine at this
location, Our calcniauons based on the Ciarke and Ghani study (2005) and dlagnosed cases in 2002
and 2003, yielded a prevalence estimate of approximately 1.8 vCJD cases per million in the UK.
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Running the model with this vCID case prevalence estimate (~1.8 per million) produces an estimate
suggesting that, on average, there was a 0.027% likelihood that a plasma pool, which then undergoes
manufacturing, will contain at least one donation from an individual whose blood contains the vCJD
agent. Therefore, on average, more than 99% of the time the mode} predicts the product as
admmstered will contain no vCJD agent and this is reflected in the (0 — 0) values for the 5" and 95"
percenhies shown for the lower prevalence estimate results in Table I.A. (below).

However, it is possible that the prevalence of ¥CID in the UK is higher than that estimated above.
This counld happen if there are people infected who never develop the disease (but can still spread the
infection) or if some individuals take extremely long to become ill. Therefore, a second approach to
estimating vCID infection’ prcvajence was used bised on a relatively small tissue surveillance stady
by Hilton, et ai’ (2004), which tested stored tonsil and appendix tissues from the UK for accumulation
of dbriormal prion protein. It yielded a much higher prevalence estimate of 1 in 4,225 (237 infections
per million). This study was not controlied using tissues from a non-BSE exposed population.and
false positive findings cannot be ruled out. It is also not known whether this staining of appendiceal -
tissues is a reliable marker for vCJID pre-clinical infection or for an individual’s capability to fransmit
the infection through blood donation, However, while unconfirmed, the findings from this study
. provide a higher prevalence estimaté that may be relevant to transfusion risk and therefore should
also be considered. Use of these data as the basis for a vCID infection prevalence estimate which is
then used in the modql produces a significantly higher estimate suggesting that, on average, if it were
correct, there could be a 2.41% likelihood that a plasma pool, which then undergoes manufacturing,
may contain at least one donation ﬁ'om an individual whose blood contains the vCID agent.

Estinated annual potentuzl vCJD risk associated with human de VI used to treat
severe Hemophilia A

Results from the model indicate that it is possible that a donor unknowingly infected with vCID may
have donated plasma used in the manufacture of pdFVIII in the US. Output from the model using the
lower UK. vCID prevalencc estimate {~1.8 in 1 million) indicated that, on average, there is a 0.027%
(95% CI: 0 % - 0 % ) likelihood that 2 plasma pool may contain at least one donation from an
individual with the vCID agent in their blood. Readers may notice that the 5™ and 95™ percentile
intervals for all of the model outputs are from 0 to 0, meaning that the chance of an infected donor
donating to a plasma pool would be an infrequent event. This means that at least ninety five percent
of the time the model estimates the risk to be zero because vCID agent was not present in pdFVII
product used during treatment. Again, actual model predictions indicated that, at the lower
prevalence, 0.027% of the time the exposure to vCJD may be greater than zero. When the model was
run using the higher UK vCID prevalence estimate (1 in 4,225) to derive an estimate for vCID
prevalence in US plasma donors, the FDA model predicted that, on average, there is an X
approximately 2.41% (95% CL: 0 % - 10 %) likelihood that a plasina pool will contain at least one
donation from an individual with the vCJD agent in their blpod. For either set of results, the model
assumes that if vCJD agent were present, the amount in a plasma pool would likely be reduced or
possibly eliminated by processing steps used during the manufacture of pdFVIII product.

Individuals with HA vary in their degree of FVIII deﬁqiency. For simplicity, the model results and
this executive summary specifically address potential vCID exposure and risk for persons with severe
HA. FDA estimates that among the total population of 14,000 HA patients in the United States,
approximately 1,800 (Table LA.) have severe disease and use pdFVII products. FDA obtained data
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on FVIII utilization from the Centers for Disease Control (CDC). The data were generated as part of
a collaborative effort between CDC and six states in a study conducted from 1993 -1998. Treatment
regimens for HA are administered either as prophylms to prévent the occurrence of bleeding
episodes or on an episodic basis to control bleéding when it occurs. Additionaily, inhibitors may be
treated with very high doses of pdF VI fo iiduce imimune tolerance. Assuming these patients are
treated with a pdFVII product that has 2 4-6 10g:q manufactunng process rediction 6f vCID agent,
Table LA. displays model outcomes for patients treated using either prophylams or epxsod:c
treatment, and with respect to their inhibitor status. : . o

Table I A. Model Resuits for all Severe Hemophilia A Patlents who use a Hypothetical
Plasma-derived FViil Product with 4-6 logw Manufacture Process Reduction of vCJD
Agent; Predicted mean potential per person annuai vCJD tisk using two dszerent UK VvCJID
prevalence estimates.

, 4.6 o s
Logy, Reduction ] C ;
Modal Output Tor Model Output for
. LOWER vCJD Case Prevalence HIGHER vCJD Infection
estirnate of ~1.8 in 1,000,000 Prevalence based on
‘basedon - . -estimateof
Clark and Ghanl 2005) 11n 4,225
by Hilton, et al {2004}
- Est Mean Mean potential . ' Moean potential
Tolal quantity vCJD risk vCJD rigk
Treatment Inhibttor | Mumber - FVili used . per pemon ‘per pcrson
Regimen - Status patients | Per person per year" . . per year®
inUs f;'.’."_’::{ (5" - 85* parc)” {s"' 25* porcy®
perc)
:‘57949 w 1 In 4,0 miliion . | 1in 54,000
Nowhitor | 578- | 50y oy’ @ - Vintz000)
382318) : .
e . . o 4.8 i T ~
Prophytaxi mm 19052307 | i 4.8 mifion 1in 41,000 i(,,
Prophytexts . 63 (25056, oo : @- 18000 -
Tolerance | . -“7-63,9) . . .
Wih Inhictor 558700 10" 113 mien 1in 15,000
62 (33235, — @ - 1in3.700)
Wt immune . 1592043) ¢ | :
‘o [ ‘85270 10° Ain 94 milion 111 105,000
946 TR (o.o)‘ {0 - 1in24,000)
) Inhibllor (4633, -
Episodic 4 2“555_”
' PR 4 1 g0 milon ’ :
With 151 160458 1W* S (s.o;: © “:'“ 1‘:0:90)
: : - 1in12]
Inhibilor {5314 ,
488906 )

T
Mean potential anhwal vCJID risk - the fisk of poiendal vCJD infection based on animal model dose-response information.
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¥ the 5% g™ pare (perceniles) are the minimum and rmaximum numbers that define the range of volues conslituling the 80% confidence interval. Accondingly, the mean risk
eslln'am generaled by fhe model should fall wilthin this delned interval ol leas! B0% of the time.

IU - represents inlemationat unils of Factor VIl and may be expressed using e 1o "unil or "unite” in this document.

For & 5™ and 85™ parcaniie Inmterva! of 0 ané 0, respecively, the model estimales thad for ol teast 0% of FVIL recipients the risk is zero. Allwvc.lbpmmlm donalioa by
a vCJD Infected donor o 3 FVIL plasma pool woutd be rare and more then 90% of PVl produd tols {of vials) would not be pradicied 10 contain vC.JD spent.

‘The risk estimate for the entire severe HA population of 1,800 in the US who use pdFVII, obtained
by summing the total annual exposure and vCID risk; is shown in Table 1.B. Variant CID risk for US
donors with a history 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 :
prevalencé estimate as a starting point, the model estimates that the total patient population may be
exposed to a potential population-based vCID risk of 1 case observed in 3,077 years of treatment. If

the higher vCID prevalence estimate is used, the model estimates that the total patient population
may be exposed to a potential population-based vCID risk of 1 case observed in 35 years of

treatment,

Table 1.B. Model Results for Mean Total Population-based Potential vCJD Risk for all
Hemophilia A Patients who use a Hypothetical Plasma-derived FVIli Product with 4-6 log+,
Manufacture Process Reduction of vCJD Agent. Risk estimates were calculated for patients with
severe disease, usmg two different UK vCJD prevalence estimates. .

4.6

Logs Reduction

Model Output for
LOWER vCJD Case
Prevalence sstimate of
~1,8in 1,000,000
based on
Clark and Ghani { 2005)

Mode] Output for
HIGHER vCJD Infection
Prevalence based on
estimate of
1in 4,225
by Hiffon, et al (2004}

Mean .
E':t‘ T::‘:|. q::,t‘?llw Mean population —based Mean population -based
se:a'?e HA FVil used potential potentlal
patients fn- by all vCJD risk® . vCJD risk?
us patlents per (5™ - 95 pare) {s™ - 957 perc)®
ar
- g5*
*_pere)”
Mean Total cumulative 1in3s
annual exposure and 1.800 243 11n.2,077 years o 1 h"’:’:
population risk ’ milllon IU* w0’

l'M»l'l population-based palential annual vCJD nisk — the risk of polential vCJIT rfeclion for the entle poputation of 1,800 based on animal model dase-response informatina.

b'nu 5% 5™ parc {percenties) are the minimum et meximum numbers thet define the range of values constituling Ihe S0% confidence Interval, Atzordingly, Bie mean sk
esfimates peneraied by $re mode! should fall within this defined inlerval 21 ieas! 0% of the e,

clU-mpresenlsmmﬁmi wits of Fagtor Vil gnd may be expressed using the lem "unit” or "units® In this doc.umanl.

For a 5™and 95" percentie Interval of 0 and 0, respechively, the mode! estimates thal for st least S0% of FVIll redipients the risk Is ze0. Atlow vEJD prevatence, donafion by
2 VD Infecled donor 108 FVIH plasie pool would be rare and more than 50% of FVIll producdt lots (of vials} wauld not be predicied Lo contaln voID agenl,

Estimated annual potential vCJID risk associated with human pdFVIII used to treat
severe von Willebrand disease (vWD)




Individuals with vWD have varying severities of disease; those with Type 3 disease have the severest
form of the diseage. This executive summary specifically addresses potential vCID exposure and risk
for persons with severe vWD (Type 3) who are assumed to use larger amounts of pdFVII product
and thus, may be at higher risk. FDA estimates that approximately 250 YWD patients have severe:
vWD disease in the United States and use human pdFVIII products to control their disease (Table
1.A.). Results from the risk assessment model for young vWD.patients and adult vWD patients
treated with deVI]I product that is assumed to have a 4-6 log;o manufacturing process reduction of
vCID agent ate shown in Table I1.A. Generally results from the model are expressed for patients with
vWD - for two groups, either Prophylaxis or Episodic treatment. FDA obtained dataon FVIII -

. utilization from the Centers for Disease Control (CDC). The data were generated aspartof a
collaborative effort between CDC and six states; the study was conducted from 1993 —1998. Annual
usage of product by v’WD patients was estimated based on an assumption that this patient class
largely uses Humate-P®. Totaling the model results for the lower prevalence estimate of ~1.8 per
million reveals that the 250 severe vWD patients in the US (Table IIB.) are predicted to have an C

average potential vCID infection risk for the population of 1 infection in 28,450 vears. At the higher
prevalence estlma_te, the avcrage potential vCID mfectzon risk for this population is 1 infection in 405

Yyears

Table ILA.- Model Resiilts -for von Willebrand Dlsease (VWD) Patients® with Severe Disease:
Predicted Potential Annual vCJD Risk:

* Assuming a reduction from manufacturing of 4-6 log 4, , and

» _Two different UK vCJD prevalence estimates.

YOUNG vWD (< 15 yrs of age)

4-6
Logy Reduction
) Model Qutput for : Model Output for .
LOWER vCJD Case Prevalence | HIGHER vCJD Infection Prevalence
estimate of ~1.8 in 1,000,000 - based on estimate of
based on 1in 4,225 e
Clark and Ghani { 2005) by Hitton, et al (2004) C
Mean Mean
Est. Total Mean vGCJD risk vGJD risk
Number quantity ) per person . per person
patients In product used per year : per Warb
us por person ’ . & . ¢
per yoar (5™ - 95" porc} (5™ - 85™ perc)
; ¢ 11n 4.7 million 1in 52,000
Prophylaxis 39 165,713 1U oo @ - 11n 13,000)
-] (9876, 454300) :
d 1in 48 milllion i
Episodic . 1045100 _ oo 1in 671,000
€0 (1025, 34352 (0 - 1in 253.000)
ADULT vWD (> 15 yrs of age)
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] 1 I 4.1 miftion 046300
Prophylaxis | - 186,880 1° e "
s 73 ! -0 {0 - 1in 11,000)
{16910, 530877)
; - 86,923 IU° 1 i 30 mion 1in1 milion
Eplsodic (2182, 240338) Lt _ 0 - 1in 24,000)

m«m«mupﬁmhnm:mmmmuumhmmmmdmmmhwamu1993 1988, Our angiysts included 14 patienls
LﬂSyrsIandmpﬂemmsmm-42)mmaﬂswe¢sua¢wwh Huele P only and no record of inhiblor.

Mean potential annusl vCJID risk— the ek of polsntal vCID infection based oh acimal medel dose-response informalion.
‘nus"-ns" Mwﬂhs}n&wmmmmdmﬁmmmmlwldsmghemgedmmmnmmmumm Accordingly, B mean risk
eﬂmmqm!wwmmﬁﬂmmﬁmNsdﬁnﬂhﬂsula!mw%dhﬂm
dlU mm-nmumaawwnmmyuwuummmwraw in his document.

® Fora 5" 2nd 95 percentie intarvat of 0 and D, respeciively, he medel estimates that for at least $0% of FVIIl recipisnis the isk is 2er0. Al low vCJD prevaience, tonslion by
:wmmmmmmmmaummmmnmxdm1muu iots(n!ﬁab)mufdndbepud‘-dedwconlalnmbapuﬂ.

Table IL.B. Von Willebrand Dlsease (vWD) patients" with Severe Disease: Predicted Total
Population-based Potential vCJD Risk:
» Assuming a reduction from manufactunng of 4-6 log 10, and

» Two different UK vCJD prevalence estimates.

4-6
-Logsp Reduction
Mode! Outputfor Model Output for
LOWER vCJD Case . . HIGHER vCJD Infection
Prevalence estimate of ~1.8 | Prevalence based on estimate of
in 1,000,000 _ 1in 4,225
‘based on’ . by Hiffon, et af {2004)
Clark and Ghani { 2005)
. Est. Total Mean Mean" population —based b
Mean lation -based
Number g‘;l' :;-"3‘;" Potential vCJD risk Potential vCID risk
severe VWD 60 DY g, ge ¢ - I
patients in US | 2 patients per {57 - 85" perc) (5™ - 95™ parc)
year . . .
(5™ - 85 perc)”
Mean total |
annual 29,9 million 1 in 28,450 years
exposure and 250 e ¥ GYG 1 in 405 years
population . {0~ 0) {G - 1l 76)
risk (3013, 311745)
Nwrbcr{porud)wiwsh 8 CDC spomored siudy with 6 stales 1o survey treatment of Hemophilia A and B conducied 1993 « 1950, Our snalysls inciuded 14 pat

f’ﬂsy:s) and 28 patents (>15yts} (lolal = 42) on prophylaxis or sodic traalment with Humale P ondy and no record of inhibllor.
Mm polental annual vCID risk — the risk of polential vCJID infection based on anlmal modsl dose-response kformation,

Tha 5™ 95" pere (percensies) ave the minlrmum and maximum numbers that define the range of values consifuting the $0% conkidence Interval, Accordingly, me mean risk
estimates generaled by the model should fall within this defined inferal st least B0% of the time,

lU = represents Inlernatonal units of Factor VIt and mey be expressed using the lerm "unil” or "urits™ in this docurnant,

* For & 8" and 85 percentie Intesval of 0874 0, Tespectively, e model estienates thal for ul tsas! B0% of PV reciplents the sk is zarm. Al low vEJD prevlence, donation by
& vCJD infecies donor 1o 2 FVII plasma pool would be rare and morne than 50% of FVIH product jols fof vials) would no! be predizted to conlain «CJD agenl.

Conclusions

Results from the FDA pdFVIII risk assessment model suggest that the risk of vCJD infection from
US manufactured pdFVIII generally appears likely to be very low, but may not be zero. For US
plasma donors, the major source of vCJID risk is dietary exposure during travel and/or residency in
the UK, France, or other countries in Europe since 1980. Although donor deferral criteria in place
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since 1999 have reduced the risk of donation by exposed persons, some are not deferred and
potentially may donate plasma that contains the vCJD agent. However, the model suggests that the
likelihood of a vCJD contaminated plasma pool is low, ,

Manufacturing processes for human pdFVII products likely reduce the quantity of vCID agent, if
present, but the level of reduction through manufacturing steps is not precisely known. Clearance of
TSE agents in manufacturing appears to vary among products, but has not been measured in '
standardized studies which n'ught allow more meaningfil direct comparisons. Based on currently
available experimental studies, it is estimated that pdFVIII products potentiaily have 4 log;q (or
10,000 fold) or greater manufacturing process reduction of the vCID agent. Assuming a4-6 logo .
manufacturing process reduction, the mode] predicts that the potential risk per person per year for
patients with severe HA using devm ranges from) in 15,000 for the higher vCID prevalence
estimate and high product usage to 1 in 9.4 millicn for the lower vCID prevalence estimate and low
product usage. Due to the wide range 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 C
certainty if a specific product may be less or more safe thar another

N}

Although results of the model suggcst exposu.re to vCID agent is possxblc, and there is 2 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 vCID risk in general or of the actual risk to individual patients. Although the actual risk is

~ highly uncertain, the risk assessment ‘model indicates that the most imnportant factors affecting risk are
the clearsnice of the vCID agent thotgh manufacturing steps, how much product individuals used,

and the vCJD prevalence in the UK, donor popu‘aahon

In considering the results of the risk assessment it is important to note that to date we are not aware
of any cases of VCJD having been reported worldwide in patients receiving plasma-derived products,
including pdFVIIL. This includes patients receiving large amounts of plasma-derived products
manufactured from UK plasma donations over a Iong period of time, This observation also suggests
that the actual risk of vCJD infection from pdFVII is likely to be very low. The absence of cases
does not rule out the possxblhty of exposure that could potentially result in illness in some recipients
at some future point in time.
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RISK ASSESSMENT

I. INTRODUCTION

. Variant Creutzfeldt-Jakob disease (vCID)isa fatal r;eﬁrodegcnerative disease attributed to human " -
infection with the agent of bovine spongiform encephalopathy (BSE) and is most often transmitted by

the consumption of beef products from infected cattle. Cases of vCID were first reported in humans

- in the UK in 1996 — and as of August 2006, 195 cases have been reported worldwide, with 162 cases

in the UK. Since December 2003, there have also been three reports in the United Kingdom (UK) of
probable variant Creutzfeldt-Jekob disease (vCID) transmission by red blood cell transfusions. The
donors were healthy at the timé of donation, but later developed vCID. Of the three red blood cell
recipients who probably became infected with the vCID agent after transfusmn, two developed vCID
and died from the disease. The third died of an unrelated illness.

The probable transmission of vCID via red blood ceIl transfusions raised the posm'liility that plasma

* derivatives might also pose a risk of vCJD transmission, although there have as of yet been no

reported cases of vCID in any recipients of plasma derivatives in the UK, where the risk is
considered greatest, or elsewhere in the world. UK authorities have notified physicians in the UK and

. their patients who received plasma derivatives made from plasma frém UK donors about the potential

for risk of vCID from these products. These products included coagulation factors VIII, IX, and XI,
as well as antithrombin III, and intravenous immune globulins,

Because only 3 cases of BSE (2 that originated in the US, 1 in Canada) have been reported in the US,
the US vCID risk from domestic beef is thought to be very low. However, some US residents
(including blood and plasma donors) traveled to the UK, France and other countries in Europe 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 August, 2006, reported 162 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 is considered to rank second in
the world for risk for vCJD at this time, albeit at a much lower level than the UK, but higher than
many other countries in Europe. As of August 2006 France has reported 20 cases of vCID. Current
US blood and plasma donation policies defer donors with a history of travel or residence to: the UK
for a period of three months or longer (1980 — 1996); France, for 2 period of five years or longer
(1980 - present); and other countries in Europe (blood donation only) for 5 years or longer (1980 —
present). The CJD geographic donor deferral policy likely rémoves most of the vCID risk; however,
there may be residual risk in the US donor population for pérsons who do not meet criteria for donor
deferral, or who meet those criteria, but fail to be deferred due to Yimitations of the donor screening

process.

FDA initiated a drafi risk assessment of the potential vCID risk for US manufactured pdFVIII in late
2004. A preliminary draft concept risk assessment model assessing the potential vCID risks for US"
manufactured pdFVIII was presented at the February 8, 2005 meéting of the Transmissible
Spongiform Encephalopathies Advisory Committee (TSEAC) for review and comment. The .
commiitee largely agreed with the proposed approach. On October 31, 2005, FDA sought advice and
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discussion on several risk assessment model. inputs to be used in a risk assessment for US
manufactured pdFVII and potential vCID risks. FDA has incorporated staff, peer reviewer
comments, and technical advice provided by the TSEAC at the February 8, 2005 and October 31,
2005 meetings to develop this document “Draft Quantitative Risk Assessment of vCID Risk
Potentially Associated with the Use of Human Plasma-Derived Factor VIII Manufactured Under
United States (US) License From Plasma Collected in the US”

This document quanutatwcly estimates the pmba'b:hty and level of exposure to the vCJD agent and
the possible risk of vCID infection in patients with severe hemophilia A (FLA) and von Willebrand
disease (VWD) patients with severe (Type 3) disease who have used human pdFVHI product
manufactured in the US. Because BSE occurs at an exfremely low level in US cattle (2 native born
cows and 1 cow imported from Canada), the risk of plasina donors acquiring vCID by consuming
domestically pmduced beef is thought to be very low. Because of concerns "about potential exposure
to the BSE agent in US blood donors who traveled fo or lived in the UK and other at risk Furopean
countries, FDA implémented donor deferral pohcles bcgmmng 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 countries of Europe and
may be at risk for vCID, Some of these donors may have been unknowingly infected with vCID
through eating beef from BSE-infected cattle.and then contnbuted donations to plasma pools uscd to
manufacture pdFVIII in the US. . .

Scope of the risk assessment

The scope of this FDA risk assessment evaluates the annual potentzal exposure to the vCID agent and
risk of vCID infection through human plasma-derived Factor VI (pdFVII) product manufactured in
the US. Risk for these products was estimated for the baseline year of 2002 but the results and
conclusions also are likely to reflect the current vCJD risk for recipients of pdFVIIL “The FDA risk
assessment specificaily addresses pdFVII used to treat paticnts with severe HA and severe vWD.

The FDA risk assessment utilizes a computer-based smlulatlon model that evaluaxcs successwcly thf

impact on vCID risk of individual processes used in the production of human pdFVIII starting with ™

plasma donation, extending through manufacturing steps, and finally, addressing utilization by

. various patient subpopulations. A few major elements of the model greatly influence vCJID risk. The -

most influential are manufacturing processes, which may reduce or eliminate the amount of vCJD

. agent in the final product. The amount of product used by patients in different clinical scenarios also
has a significant impact on risk. Addltlonally, the prevalence of vCJD in the United Kingdom

‘population, which is used to estimate vCJD prevalence in US donors who resided in or traveled to the

UK and other countries of Europe, has a significant effect on the risk estimate.

The risk assessment model estimates the potential for vCJD exposure and the potential risk of vCID
infection for patients receiving de VII from plasma collected in the US and the accompanying
uncertainty of these estimates. Because scientific data on the level of exposm's to vCID agent and the
likelihood of certain human health outcomes, such as infection and illness, are lacking, the estimates
generated may not be accurate. As a result of these and other large uncertainties, it is not possible to




