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Running the model with this vCJD 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 vCID
agent. Therefore, on average, more than 99% of the time the model predicts the product as
administered will contain no vCJD agent and this is reflected in the (0 — 0) values for the 5' and 95"
p;;CEntiIes shown for the lower prevalence estimate results in Table LA. (below).

However, it is possible that the prevalence of vCID in the UK is higher than that estimated above.
This could 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 prevalerice was uséd based on a relatively $mall tissue surveillance study
by Hilton, et al (2004), Which tested stored tonsil 4nd appendix tissués from the UK for accumulation
of @bnormal prion protein. Tt 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 populationand
false positive findings cannot be ruled out. It is also not known whether this staining of appendiceal
tissues is a reliable marker for vCJD 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 estimaté that may be relevant to transfusion risk and therefore should
also.be considered. Use of these data as the basis for a vCJD 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 2.41% likelihood that a plasma pool, which then undergoes manufacturing,
may contain at least one donation from an individual whose blood contains the vCID agent.

Estimated annual potential vCJD riS'k associated with human pdFVIII 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 prevalence estimate (~1.8 in 1 million) indicated that, on average, there i1s a 0.027%
(95% CI: 0 % - 0 %) likelihood that a plasma pool may contain at least one donation from an
individual with the vCTD 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 mode] estimates the risk to be zero because vCID agent was not present in pdFVIII
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 '

donation from an individual with the vCID agent in their blood. For either set of resuits, the model
assumes that if vCID agent were present, the amount.ixj. 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 deficiency. For simplicity, the model results and
this executive summary specifically address potential vCID exposure and risk for persons with severe
HA. FDA esiimates that among the total population of 14,000 HA patients in the United States,
approximately 1,800 (Table I.A.) have severe disease and use pdFVIII 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 collaboritive effort between CDC and six states in a study conducted from 1993 —1998.. Treatment
regimens for HA are administered either as prophylaxis to prevent the occurrence of bleeding
episodes or on an episodic basis to control bleéding when it occurs. Additionally, inhibitors may be
treated with very high doses of deVIII to mduce immmune tolerance. Assuming these patients are
treated with a pdFVIII product that has a 4-6 log;g manufactunng process réduction of vCID agent,

- Table L A. displays model outcomes for patients treated using either prophylaxis or eplsodlc
treatment, and with respect to their inhibitor status. S

.....

Table LA, Model Results for all Severe Hemophlha A, Patlents who use a Hypothetlcal
Plasma-derived FVIl Product with 4-6 Iogm Manufacture Process Reduction of vCJD

Agent: Predicted mean polential per person annual vCJD risk ysing two d:ﬁerent UK vCJD
prevalence estimates.

by Hifton, et al (2004)

4-6 - N
- Log4 Reduction (
] Model Output for } ' Model Output for
. LOWER vCJD Case Prevalence HIGHER vCJD Infection
astlmata of ~1:8in 1,000,000 ‘Prevalence based on
-based on, . - estimate of
Ciark and Ghani { 2005) 11In 4,225
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Mean potentlal

Mean potential

Total | Quantlty vCJD risk vCJD risk
Treatment Inhibltar | Number | FVillused per person per person
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157949 1U° 1in 4.0 millon 11n 54,000
. _ Y 0 - 1in 12,000
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Tolerance 1592943} - |’
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fnhibltor (4633 .
Eplsodic 24465?)
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Mean polential annwal vCJD sk — the dsk of potential vCID Infection based on animal model dose-tesponse Infermatlon,
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b‘l‘he 5% 95" parc (percenties) are the minimum and maximum nurbers that define the range of values constiluting the 20% confidence interval. Accordingly, the mean Jisk
esllmales generaled by the model should fall within ths defined interval al least 80% of the Ume.

IU - represents’ ln‘lema!]mal units of Factor Vill and may be expressed using the ferm “unll® or “units” In this docurment. -

Fora 5" and 95" percentile Imerval of 0 and 0, respectively, the modet estimales thal for at least 90% of Fyil] reciplents the risk is zera. Al low vC.JD prevalence, donahorz by
2 vEID Infected donor %o 2 FVIIF plasma pool would be rare and more than'80% of FVEIl preducl lols (of vizls) would not be predicled fo cantain vCJD agent. :

The risk estimate for the entire severe HA population of 1,800.in the US who use pdFVIII, obtained
by summing the total annual exposure and vCJID isk, is shown in Table IB. 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 :
prevalence 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 vCJID prevalence estimate is used, the model estimates that the total patient population
may be exposed to a potentxal population-based vCJID risk of 1 case observed in 35 years of

treatment.

Table I.B. Model Resuits for Mean Total Population-based Potential vCJD Risk for all
Hemophilia A Patienis who use a Hypothetical Plasma-derived FVill Product with 4-6 logq,
Manufacture Process Reduction of vCJD Agent. Risk estimates were calculated for patients with
severe disease, usmg two different UK vCJD prevalence estlmates .

4-6

L.ogqe Reduction

Model Qutput for
LOWER vCJD Case
Pravalence estimate of
~4.8 in 1,000,000
based on
Clark and Ghani { 2005)

Model Qutput for
RIGHER vCJD Infection
Prevalence based on
estimate of
1in 4,225
by Hilfon, et af (2004)

Mean
Total
E;ﬁ'r:g;?'. qu:n?lfy Mean populatlon —based Mean population -based
severe HA ° FVIl used petenttala potentlala
patients in by all vCJD risk” vCJD risk® |
us patients per {s" - 85™ perc) (s™ - 85" perc)
ear
(5" - ag*
. C
P perc}
Mean Total cumuliative © 1025 veare
annual exposure and 1.800 243 11n 3,077 years . "1:'“:
population risk ’ million 1U° oy ©-tins)

2 - .
Mean population-based petential annual vCID sk = the fisk of polental vCJD Infaciion for the entlre population of 1,800 ba%ed on animal model dose-response Infarmaton,

The 57- 5™ perc (percentiies) are the minimum and maximum numbers thel define the range of values constiluling the S0% confidence Infenval. Accordingly, the mean risk
eslsma!e.s generated by the mode! shouid fall within this defined Interval al least §0% of the Ima.

JU répresents Inlemationa? units of Facior Vill and ray be expressed using the lerm "unit’ or “unlts* In 1his dowmnl

d
. Fora 5™ and 95 percentlfe Interval of 0 and 0, respeciively, Lhe mode! estimates that for gt least 0% of FVHI recipients (he risk is zem. Al low vCJD prevalence, donalion by
2 vCJD Infected donor 1o a FVII plesma pool would be rare and rmore than 80% of FVIII product lots (of vials] would nol be predicted 1o contaln vCJD agenl,

Estimated annual potential vCJD risk associated with human pd FVIII used to treat
severe von Willebrand disease (vWD) ’
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Individuals with vWD have varying severities of disease; those with Type 3 disease have the severest
form of the disease. 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 pdFVIII product
and thus, may be at higher risk. FDA estimates that approximately 250 vWD patients have severe
vWD disease in the United States and use human pdFVIII products to control their disease (Table
ILA.). Results from the risk assessment model for young vWD patients and-adult vWD patients
treated with pdFVII product that is assumed to have a 4-6 log;o manufacturing process reduction of
vCJID agent are shown in Table II.A. Generaily results from the model are expressed for patients with
vWD for two groups,.either Prophylaxis or Episodic treatment. FDA obtained data 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; the study was conducted from 1993 —1998. Annual
usage of product by VWI) patients was estimated based on an assumption that this patient class
Jargely 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 ILB.) are predicted to have an ( B
average potential vCJD infection risk for the population of 1 infection in 28.450 vears. At the hzgher -
prevalence estnnate the avcrage potential vCID infection risk for thlS population is 1 infection in 405

years

Table I1.A. Model Results for ven Willebrand Disease (vWD) Patients® with Severe Disease:
Predicted Potential Annual v€JD Risk:

+ Assuming a reduction from manufacturing of 4-6og 4, and

» Two different UK vCJD prevalence estimates.

YOUNG vWD (< 15 yrs of age)

4-8
Logq Reduction
Model Output for Model Output for
LOWER vCJD Case Prevalence | HIGHER vCJD Infection Prevalence
estimate of ~1.8 in'1 ,000,000 based on estimate of
basedon 1in 4,225 T
Glark and Ghani (.2005) by Hiton, et el (2004) - (
Mean . Mean
Est. Total Moan’ vGJD risk vCJD risk
Number guantity per person per persan
patients in | product used per year per yoar
us per person th  peih © 1 opth c
per year J (5" - 85" perc) (5 85" perc) )
d 1 In 4.7 million 11in 52,000
Prophylaxis a9 1.65'713“" 0of (0 - 11n 13,000)
+| {9876, 454306}
d 1in 48 million
Episodic . 1045 oo 1in 871,000
60 (1025. 34352) {0 ~ 1in 293,000)
ADULT vWD (> 15 yrs of age)
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. 11n 4.1 million 1in 46,300
Prophylaxis 186,880 1U° e %
pyaxi; 73 ©-0) © - 1in 11,000)
(16910, 538877)
86,923 IUd 1 In 10 million 1in 1 milion
Episodic 78 ©-0)° .
. (2182, 240338) 0 - 1n 24000

Numbef (perceni) patients in a2 CDC sponsored sludy wilh § stales 1o survey trealmen of hemphlila Aand B conducted 1823 - 1698, Our analysfs Included 14 patients

L-ﬁ Syrs) and 28 patients (21 Syrs) {total = 42} on prophylaxis or eplsodic treaiment with Humale P only and no record of inhiblior.
Mean polential annual vCJD risk— the risk of potentia! vCID Infection based on animal model dosefesponse Informatlon,
cThe 5" 85" parc (percentles) are the rminimom and maximum numbers that define ihe range of values constituling the 90% confidence Interval. Accordingly. the mean fisk
eslimales generated by me model should fall within this defined interval at tsasl 90% of the time.
t"It.l - teptesents intematianal units of Factor VIl and may be expressed using the term "unit” of “unlts” In this document.
Fnra 5" and 55" percentile interval of 0 and 0, respeciively, the mede] eslimales thal for 2t Jeast 20% of FVIil recipients the risk Is zera. At low vCJD prevalence, donation by
a vCJD infected donoy to a FVIE pissrna pool would be rare ang more than 80% of FVIIY prnduci fols {of vials) would not be predlcicd lo contain vCJD agent.

Table II.B. Von Willebrand Disease (vWD) patients” with Severe Disease: Predicted Total

Population-based Potent:al vC.JD Risk:
Assummg a reduction ffom manufacturmg of 4-6 log 10, and

Two different UK vCJD preyalence estimates.
. Logs Reduction

4.-

6

Model Output for
LOWER vCJD Case
Prevalence estimate of ~1.8

in 1,000,000
based on
Clark and Ghanl { 2005)

Model Output for
HIGHER vCJD infection
Prevalence based on estimate of
1in 4,225
by Hilton, et al (2004)

l\élaarlh population —hased

Est, Total Mear: Mean” poputation —based
Number | Totajauaniity Potantial vCJD risk - i
severs VWD FVill used by v 157 Potential vCJD risk
patients in Us | 2ll patlents per (5" - 85" -perc) (87 - 05" porc)®
year . .
{s™ - 95" perc)”
Mean total i
~ annual 29,9 milllon 1 In 28,450 years 1 In 405 years
exposure and 250 e ' ey In 405 y
popufation ©-0) {0 - 1in 76)
risk {3013, 311745)
Number (percent) palients in a CDC sponsored study with 6 slales o survey trealment of Hemophllia A and B conducled 1993 - 1698, Our analys!s Included 14 palients

C) N
L<15yr.s) and 26 patients (>15yrs) {tolal = 42) on prophylaxis or sodic trealmenl wilh Humale P enly and no record of Inhiblior,
Mean polental annual vCJD risk — the risk of potental vCJD Infection based on animat model dose-response Information.
The S 95 perc {percentiles) are lhe minimum and maximum pumhers thal define the range of values constiuting the 0% confidence Intervel. Accordingly, the mean risk
gstimales generaled by the model should fall within this defined Interval 511east 80% of te time.
dIU represents intemational unils of Factor VIIl end may be expressed using the tesm *unll® of “unlls” in this document,

Conclusions
Results from the FDA pdFVIII risk assessment model suggest that the risk of vCID infection from

US manufactured pdFVII 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

d For a S%and 95% percentile inferval of 0 end 0, respectively, the model eslimates Lhat for at least 0% of FVII reciplents the sk Is zero.. At iow vCJO prevalence, donefionby . .—
& vCJD infecied donor 1oa FVI plasma pool would be rare and mare than 80% of FVIIl product tots {of vials) would not be predicied lo contain vCJD agent.
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since 1999 have reduced the risk of donation by cxposéd persons, some are not-deferred and
potentially may donate plasma that contains the vCJD agent. However, the model suggests that the
likelihood of a vCJID contaminated plasma pool is low.

Manufacturing processes for human pdFVIII 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 might allow more meaningful direct comparisons. Based on currently
available experimental studies, it is estimated that pdF'VIII products potentially have 4 log;o (or

10,000 fold) or greater manufacturing process reduction of the vCID agent. Assuming a 4-6 log;g
manufacturing process reduction, the model predicts that the potential risk per person per year for
patients with severe HA using pdF VI ranges from1 in 15,000 for the higher vCID prevalence

estimate and high product usage to 1 in 9.4 million for the lower vCID prevalence estimate and low
product usage. Due to the wide range of methods used for curently available clearance studies, the e
results themselves, and gaps in information, it is not posmble at this tunc to determine with any :
certainty if a specific product may be less or more'safe than another

Although results of the medel suggest exposure to vCID agent 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 vCJID) 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 important factors affecting risk are
the clearance of the vCID agent though manufacturing steps, how much product individuals used,

~and thé vCID prevalence in the UK donor populatmn :

In considering the results of the risk assessment it is important to note that 10 date we are not aware
of any.cases of vCJD having been reported worldwide in patients receiving plasma-derived products,
including pdFVII, This includes patients receiving large amounts of plasma-derived products
manufactured from UK plasma donations over a long period of time. This observation also suggests
that the actual risk of vCID infection from pdFVIII is likely to be very low. The absence of cases
does not rule out the possibility of exposure that could potentiaily result in iliness in some recipients
at some future point in time.
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RISK ASSESSMENT

L. INTRODUCTION

Variant Creutzfeldt-Jakob disease (vCID) is a fatal neurodegenerative disease attributed to human

infection with the agent of bovine spongiform encephalopathy (BSE) and is most often transmitted by

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

- ini 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 Crentzfeldt-J. akob 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 transfusion, two developed vCID
and died from the dlsease The third died of an unrelated illness.

‘The probable transmission of vCID via red blood cell transfusions raised the possibility that plasma
* derivatives might also pose aTisk of vCJD transmission, although there have as of yet beenno
reported cases of vCID in any recipicnts of plasma derivatives in the UK, where the risk is
considered greatest, or elsewhere in the world. UK authorities have notified physwlans 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 VIII, IX, and X1,
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 vCJD 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 vCJD. 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 vCID 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 a period of five years or longer
(1980-- present); and other countiies in Europe (blood donation only) for 5 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-donor population-for pérsons who-do not meet criteria-for donor
deferral, or who meet those cntena, but fail to be deferred due to limitations of the donor screening
process. : -

FDA initiated a draft risk assessment of the potential vCID risk for US manufactured pdF VI in late
2004. -A:preliminary draft concept risk assessment mode] assessing the potential vCID risks for US
manufactured pdFVIII was presented at the Febriiary 8, 2005 méeting of the Transmissible
Spongiform Encephalopathies Advisory Committee (TSEAC) for review and comment. The
committee largely agreed with the proposed approach. On Qctober 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 vCJD Risk
Potentially Associated with the Use of Human Plasma-Derived Factor VIII Manuvfactured Under
United States (US) License From Plasma Collected in the US”.

This document quantitatively estimates the probability. and level of exposure to the vCID 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 haye used buman pdFVIII product
manufactured in the US. Becanse BSE occurs at an extremely lowlevel in US cattle (2 native born
cows and 1 cow imported from Canada), the risk of plasma donors acquiring vCID by consuming
domestically produced beefis 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 implémented 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 countries of Europe and
may be at risk for vCJD, Some of these donors may have been unknowingly infected with vCID
through eatmg beef from BSE-infected cattle and then contnbuted donations to plasma pools used to
manufacture pdFVIIi in the US. .

Scope of the risk assessment

The scope of this FDA risk assessment evaluates the annual potential exposure to the vCJD agent and
risk of vCID infection through human plasma-derived Factor VIII (pdFVIII) 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 vCID risk for recipients of pdFVIIL. The FDA risk
assessment speciﬁcally addresses pdFVIII used to treat patients with severe HA and severe viWD.

'I‘hc FDA l‘lSk assessment utilizes a computer—based s1mulat1on model that evaluates successwely the (/
impact on vCID risk of individual processes used in the productmn of human pdFVII starting with '
plasma donahon, extending through manufactunng 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 amount of vCID

agent m the final product The amou.nt of product used by patlents in dlfferent chmcal scananos also

‘ populatlon, which i is used to estlmate vCID prcvalence I US donors who resided in or traveled to the
UK and other countries of Burope, has a significant effect on the risk estimate.

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

10
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provxde a precise estimate of the vCID risk to patients potentially exposed to the agent through

~ plasma-derived products.

‘Background . L B _ | . ,

Hemophzha and Factor. VIII

. Patients with HA have an inherited, recessive, sex—lmked bleedmg disorder that affects approximately

14,000 individuals in the United States (Soucie et al 1998). FDA estimated that there are
app_roximately 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

‘FVIIIL. FVIIIis a protein 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, FVIII is <1% of normal. Among
severely affected persons, spontaneous bleeding or bleeding at the site of an injury or ajoint 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 pdFVIII or recombinant FYIII
products.

Patlcnts with VWD have an inherited, non-sex linked bleeding disorder associated with abnormal
platelet adhesion caused by deﬁcmncy in von Willebrand Factor (vWF) activity. FDA estimated that
there are approximately 250 patxents in the US with severe vWD who use plasrna—denved products.
Mucosal bleeding is common in patients with YWD due to the platelet adhesion disorder. In some
cases there may be a deﬁclency in FVII as well. Patients with severe VWD can experience persistent
bleedmg into joints resulting in_pain, degeneration of joints, swelling and loss of range of motion
sumlar to patlents with HA. Mild forms of vWD are often treated successfully with desmopressin but
more severe forms of the dlsease usually necessitate treatment with coagulation factor concentrates

that contain both vWF and FVIIL Patients Who need vWF must use plasma-derived sources of FVII

which contam VWF. No recombinant vWF is cunently available.

FVII from human plasma is manufactured in a number of different ways. FVII manufactured from
human plasma is purified by fractionation of the protein from large plasma pools containing
thousands of donations of plasma. Because thousands of donafions are used to assemble the plasma
pools used in the manufacturing of deVIII there is a possibility that a donation from a vCID
infécted individual may be preserit in a large plasma pool used to manufacture’ deVIII In tum, that
may léad to exposure of produét Tecipients 10 the vCID agent aiid 2 risk of infection. Relatively
recent advanices in'pdFVIII production’techndlogy, such as— have
likély reduced potential exposiire to the vCID agent. However, further évalustion is'hiecessary to
more precisely determine the- levels of vC.TD clearance afforded by the manufacturmg processes for
each human deVIII product. "

. There are two approaches for the clinical treatmerit and control of HA using pdFVIII: (1) episodic

treatment and (2) prophylaxis. Episodi¢ treatmient involves the-adminisfration of FVIII in response to
bleeding episodes resulting from trauma or diiring and after surgery. Prophylaxis tréatment requires
administration of clotting factor concentrates on a regularly scheduled basis necessary {o maintain a

- minirhal Tevel of FVIII (common acceptible trough level is 2-5% of bdse line level) to prevent

bleeding episodes. In view of the demioiistrated benefits of prophylax1s the Medical and Scientific
Advisory Council (MASAC) recomimends that prophylaxis starting at an early age be considered as
an optimal therapy for individuals with severe HA (MASAC 2001). Prophylaxis treatment requires
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higher doses of FVIII than episodic treatment (Linden, Kolakoski ef af 2003; Globe, Curtis et al
2004) and thus presents a potentially higher risk of vCID to the patients than episodic treatment when
human pdFVIII is used. Also, some HA patients develop antibodies to FVIIL, called inhibitors, that
limit the effectiveness of FVIII used in treatment. Inhibitors can develop with the use of either
recombinant FVIII or pdFVIII 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 pdFVIII may be
.administered. Because of the large doses of pdFVII! used, immune tolerance therapy can pose a
potential risk for vCID exposure if vCID agent were present in the pdFVII product. Asa
simplifying assumption in the model we assumed that in a given year a patient received either
exclusively prophylaxis treatment or episodic treatment, but not both.

Risk Assessment Framework

This risk assessment generally follows the four step paradigm described by the National Research - (\ R
Council (NRC, 1983) and consists of: (1) hazard identification, (2) hazard 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 sourcesto

establish a causal relationship between the hazard and adverse effécts on humans. The hazard
characterization component {also known as dose-response) rélates the information in the exposure
assessment, which determines the dose, to the probability of adverse consequence(s) such as

infection, illness, etc., expected at a given dose at the individual, subpopulation, or population level.
Exposiire assessment evaluates the routes of exposure to a hazard, the probability that exposure

occnrs and the amount (dose) of a hazardous agent to which 2 person or population may be exposed.

Risk Characterization integrates the information from the hazard identification, hazard

characterization and exposure assessment sections to characterize the probability and consequences

of risk for individuals and populations.

II. HAZARD IDENTIFICATiON

i
The hazard ldentlﬁcatlon portion of the risk assessment provides an in-depth overview and analysis ( )

of information from laboratary studies, epidemiological studies, the scientific literature, government

- reports and ofher cred1ble or ‘peer-revxewed sources.of data that establish a causal relat:onshlp

between’ the hazard and advcrsc effects on humans. In this risk assessment, the vCID agent is the

hazard, and potentxal 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 vCJD-infected .
individual. To date, there is no epidemiological evidence suggesting that vCJD has been transmitted

by use of plasma derivative products. However, the probable transmission of vCJD to three ,

recipients of red blood cell products donated by donors later diagnosed with vCID in the UK raises

the possﬂnhty of vCJD t-ansnnsswn via plasma-derived products.

Human VCJD was first rcported in the Umted ngdom in 1996 (Will et al 1996). As of August 2006
over 195 cases, 162 of them in the UK, have been reported worldwide. Both vCID and BSE belong to
a class of fatal neurodegenerative diseases known as transmissible spongiform encephalopathies
{TSEs). Therg is strong evidence and general agreement that vCID resulis from infection of humans
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