' pools may vary depending on number of infected donatxons in the pool and the volumc of
each mfccted donatlon. '

Variable: Iy —-Represents thei.c. IDsp present in the blood of individual mfected donor
(IDsp/ml) in the last half of the incubation penod of vCID.

Assumption used in the model: Whole blood collected from a vCJD-mfected mdmdual
" can vary from person to person in the quantity of infectivity it contains. The model used a
. log normal statistical distribution to represent the variability and uncertainty of the quantity
of infectivity in blood. It was assumed that whole blood from an infected person
potentially carries 2 minirimam of 0. l i.c. IDsg permi, a 5 percentile of 2 i.c. IDspperml, a |
‘median of 12 i.c. IDsp per iml, a 95T percentile of 30 i.c. IDsp per ml and 2 maximum of
1,000 i.c. IDsg per ml. Attempts to identify vCID infectivity titers in human blood have
not been successful, but the assay sensitivity for vCID in vitro and in animal models is
Limited (Brucé ef al 2001 and Wadsworth ef al 2001). Wadsworth ef ol estimated a limit of  {
sensitivity of about 1,000 IDsy/m! by their assay meanirig that infected blood containing
less than 1,000 IDs would not have elicited infection or disease in their animal model,
hence infectivity would not havé been detected (Wadsworth, 2001).
Vanable. I,;_,m—Percent (%) Lv. IDsos assoclated w1th plasma

Smdws in animal models have shown that greater than 5 0% of transmlssible spongiform
encephalopathy agent present iri whole blood is associated with plasma. Experiments by
Gregori et al. (2004) using 2 hamster — sheep scrapie model showed that approxnnatcly
58% of infectivity in whole blood is associated with plasma.

Assumptibn used i the model: The model asstmes that 58% of infectivity is associated
with plasma.

Studies with mouse-adapted scrapie sigcnt suggest that the i.v. route of administration is
approximately 10 times less efficient ih causing mfectzon than the intracerebral route

(Kimberlin et al 1996). Brown et al 4 999) used a mouse-adapted human TSE agent to

show that i.v. injection of plasma was about seven tnncs less efﬁcxent and i.v. injection of ((,
buﬁ‘y coat appronmately 5 times less cfﬁc:cnt than were1i.c, moculatlons of the same -
matenals in ttansmitting infection. Based on dlscnssmn and advxcc from the FDA

Transmissible Spongiform Bncephalopathxes Adwsory Cormmttee (TSEAC, 2005) the

range of efficiency of the i.v. routé (Versus the i.c. route) was assumcd in the model to

range between the values of 1 and 10.

Assumptlon used in the model: Exposurc to mfectmty by the i.v. route is between 1 and
10 times less efficient at causing infection than introduction via the intracerebral route.
Using a value of 1 for the ratio of the lower bound of the ¢fficiency is a conservative
estimaté and assumes that theoretically there would be no dlﬁ'crence bctween the efficiency
in initiating infection between the i.c. and i.v. routes.

L
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IV.E. 2. Quantity of vCJD agent in 2 plasma pool containing a donation
from donor petentially infected with vCJD.

* The quantity of vCJD agent potentially present in a donation from a US donor infected with
" vCJD will be diluted out in-a plasma pool among plasma from thousands of other
donations. This section calchlates the quantity of agent potentially present in a plasma pool
potentially containing a donation that contained vCID agent.

Assumgtion used in the model: We assumed only one infected donor per plasma pool,
because based on the calculation in section IV. C. 5. the prevalence of vCID in the US is
very low and the chance 2 pool involves mult;ple donations from vCID mfected donors is

small.

h , VYariable: DNpg- Numbcr of donatlons from an infected plasma donor, whlch varies
- - based on type of plasma donated. .

Assumption nsed in the model: Wo aosumed individual infected Source Plasma donor
most likely givel donations to a pool, with minimum of 1, maximum of 12 donations.
Individual infected recovered plasma donors most likely give only one donation to a pool.

Variable: Ip,,~Hitial mfoctmty inan mfocted plasma pool is represented by the
equation:

Ippr =1 py X DNpp (V.E2-)

Module 3: Reduction in the quantity of vCJD agent during manufacture of
pdFVIH

: The plasma separated from whole blood is a protein rich, straw-colored liquid that contains
- FVII, a number of other clotting factors, immune globulins, serum albumin and a2 number

of other proteins. Individual protoins, such as FVII, can be purified by dividing or
fractxonatmg the plasma into its various protein components. Fractionation steps may
include alcohol proclpxtatlon, size exclusion, affinity chromatography, etc. The quantity of
vCJD agent present in plasma-derived products may be reduced through removal of the
agent during the fractionation process. Although the quantity of agent may be significantly
reduced, it may not be entirely elumnatcd

Common viral machva’oon procedures such as heating, solvent-detergent treatment, and
UV irradiation have little effect on the quantity of TSE infectivity present in plasma and
plasma derivatives. However, several research studies suggest that TSE infectivity in
plasma may be partially removed during the fractionation process. The plasma
fractionation procedures, which may remove vCID infectivity, are summarized in Table
4.6. (Lee et al. 2000; Stenland ef al. 2002; Foster 2004; Foster, et al. 2004).




For a spécific pdFVII product, usually only one or two proceising ‘steps have been studied
for potential reduction of infectivity. Experimental desigris of these studies are not
standardized; therefore, study results are not directly comparable. In order to achieve a high
concentration of vCID infectivity in initial materials, many studies used vCID infected
brain ,homogenate as spiking material, which may not mimic the physical form ‘of
mfectxous agent in the bjood. Considering the uncertainty in the degree of reduction that
can be achicved during various pdFVIII manufacturing processes, this risk assessment
models three levels of potenhal reduction in mfectlvlty, 2-3 loge, 4-6 logw and 7-9 fogg.

Table 4 6 Reduction l‘actor ('RF) of fractmnatlon procedures

Fractionation . {RF References
Procedures (logyo Dsp) ‘
Cryoseparation . 0-1 (Foster et al 2000; Farrugia 2002; Lee et al 2002)
General fractionation o ‘ . (‘
3% PEG -3 . (Farrugia 2002; Lee et al 2002)
11.5% PEG 2-4 (Farrugia 2002)
Zn+AKOH); . 1.7 (Foster et al 2000) .
Jon exchange - 2,7-3.5 (Foster et al 2000; Cervenakova et al 2002)
Soe ' . | (Foster et al 2000) .
. Membrane filtration | .1
Immunopurification 4.4-6.3 (PFoster, Welch et al 2000; Cervenakova et al 2002)

IV.E. 3. Model results: Estimates of the per vial vCJID infection risk for
US manufactured pdFVII (Module 3)

The mean potential risk of vCJD infection per 1,000 IU vial of US manufactured pdFVIIT -
is shown in Table 4.7 The mean potenttal per vial vCID nsk per year is a function of two
factors:’ '

1) Percentage of pdFVIT vials contauung vCID agent and,

" 2) Quantlty of agent (i.v. ]])50) present m eaeh vxal

If vCID agent were present in US plasma pools the risk assessment model assumed that
the quantity of agent was likely reduced by manufacturing processes used to produce
purified pdFVIIL. Based on currently available experimental stirdies, it is estimated that
pdFVIII products poteritially have 4 logy, (or 10,000 fold) or greater manufactunng process
reduction of the vCID agent: Table 4.7 shows potential risks associated with products
attaining a 4-6 logio level of reduction during manufacture. Results are shown only for
1,000 IU vials buit the model assumied that the final purified pdFVII produét was packaged
- with equa] likelihood into vial sizes of 250, 500, 1,000 and 1,500 international units (TU).
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Per vial vCJD risk: Results based on lower epidemiological model estimated prevalence of
~1.8 in 1,000,000 (Clarke and Ghani, 2005)._ The per vial risk provides an estimate of the
potential vCJD infection risk for a 1,000 IU vial of pdFVII product manufactured from
plasma coliected from US donors. The mode] generated estimates 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 vCID agent is estimated to be 0.027%. Assuming a clearance of 4-6 logio
the mode) estimates that the average quantity of i.v. IDsp per vial is 3.59 x 10 for vials
produced from a contaminated pool. This result can be interpreted : to mean that only 1 in
55,710 vials made from a contaminated pool would contain an infectious dose of vCID.
Combmmg these estimates yields an average risk per vial of 1 in 210 million.
Alterpatively, this could be taken to mean that a patient would need to infuse 210 million

- vials of product before accumulating one full mfecnous dose of vCID.

At this Tower prevalence estxmate there is a lower probability that plasma pools contain a
donation from a donor potentially infected with vCID, and a pdFVIII vial would be much
less likely to contain vCJD agerit. Although the probability (0.027%) is lower, the mean
quantity of vCID agent (iv IDso) and risk of exposure to vCJID agent (1 in 55,710) per vial
derived from a pool containing a single vCID dcnatmn would likely be unaffected by
prcvalence Readers may notice that the 50 and 95" percentile intervals for all of the model
outpiits using the lower prevalence estimate (~1.8 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 99% of the time (on average) the model estimates the risk to be zero
because vCJID agent was not present in pdF VI product used during treatment. Again, the
mode] predlcts that, on average, 0. 027% of the time the cxposurc fo vCID may be greater
than zero.

Per vial vCJD risk: Results based on higher surveillance prevalence estimate of 1 in 4,225
(Hilton, et al 2004). The per vial risk provides an estimate of the potential vCID infection
risk for a 1,000 YU vial of pdFVIII product manufactured from plasma ¢ollected 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. ‘Using the higher prevalence
estimate the average percent of plasma pools containing’ the vCID agent is estimated to be
2.41%. Assuminga clearance of 4-6 log;o the model estimates that the: ‘average quantity of
1.v. IDsp per vial is 3. 59% 10° for vials produced from a contaminated pool. This result can
be interpreted to mezn that only 1 in 55,710 vials made from a contaminated pool would
contain an infectious dose of vCID. Combmmg these estimates ylelds an average risk per’

. vial of 1in 2.3 million. Alternatively, this could be taken to mean that a patient would
need to infuse 2.3 million vials of product before accumulating one fuil infectious dose of
"vCID, Again, although the probability (2.41%) is higher at the higher prevalence the mean
quantity of vCID agent (iv IDsq) and risk of exposure to vCJD agent (1 in 55,710) per vial
derived from a pool containing 2 single vCJD donation would likely be unaffected by
prevalence.
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- Table 4.7 Annual Predicted Qer Vial vCJD Infection Rlsk for US Manufactured

deVIII from Model:
o Resulis for 1,000 10 vxal
s Assumed manufacturing process reduction of 4-6 logio, and
» Two different UK vCID prevalence estimates.

4 -6 LogsoReduction
Model Output for : ‘Model Ouitput for
LOWER vCJD Case Prevalence estimate of HIGHER vCJD Infaction Prevalence based on
~1.8 in 1,000,000 . estimate of -
basad on . 1in 4,225
Clark and Ghani ( 2005) by Hitlon, et al {2004)
P {
‘ a M tantial Percentege .| Mean™ potentiai- -
Trpe ot Folivist i ™ Spervial FVill vials with Q""‘?;fﬁ',:,.m“ e vin
Pool vCiD agent | 1. vemons® . ¥CJD agent ; vCIDrisK®.
B per)” | o gpm oo " 65" porcf® (6", 08%parct” | g0 o5 porcs® {5- 95" percy®
. ‘ 438105 | 11 bee, | 438x10° '
Source - 0.01% 436210 | Aindsomillion | | 0.96% o A3xI | ., L6 unon
S . _ . 6-588%) | Lece 4100 :
. (0—0%) 2 (2. 0} — ‘I {0, 1in 238,000)
. - o B -+ .
Rocovered |  0.10% 238235 | i 800 million o 9-:021/7"%) 25630 ) i, 6.6 miliion
1_ . . =40, i T_
©-0%) FXENTrw) .0 FXFET 0.1 1n #13,000)
. 3s59x10% ] - 3.59x10° .

Averagsor | 0:027% [ === '} 1in210millon 241% | TEEUE0 L 40023 million

A | e-ow® | cigle | oo O-10%) | Limgs |
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IV.F. Estimation of the potential quantity of vCJD agent in pdFVIII
products manufactured from pool(s) potentxally contammg avCJD
donatxon .

This section of the risk assessment models each infected plasma pool to estimate the

" potential reduction in infectivity for each pool during manufacturing processing, and to
estimate the quantmty of any remaining infectivity (I,v, IDsgs) in the pdFVII product made
from each pool.

The levels of reduction of vCTD agent achieved during manufacturing and processing
varies among the pdF VIII products on the market, To our knowledge, the total level of
reduction in vCID agent achieved during manufacturing for any pdFVIH product on the

"market is not known. However, the levels of TSE clearance and reduction for some of the
individual fractionation steps-(or similar steps) used in the manufacture of some pdFVII
products is known. Based on TSE clearance studies in the published literature and
manufacturers’ data available fo the FDA, FDA staff believe that the plasma-derived
products ciurently on the market employ manufacturing processes that achieve a clearance
of vCID agent of 4 logyg or greater in the final pdFVIII product. The FDA model employed
three stratifications of clearance: ' . _

. 2-3 logm
. _4 -6 logio
» 7-9 logld .

Each of these levels of clearance was modeled separately. Most of the results are presented .
for the 4-6 log;o reduction during manufacture processing in the risk characterization
. section (Section V.) of this risk assessment.

Module 4: FVII utilization and annual exposure

Back_groumi |

" Patiénts with hemophilia A (HA) have an inherited — recessive, sex-linked bleeding
disorder that affects approximately 14,000 individuals in the United States (Soucie er of
1998) FDA estimated that there are approximately 1,800 patients in the US with severe
disease who use plasma-denved produicts. The blood of affected individuals contams
functionally abnormal or abnozmally low concentrations of FVII. FVIII is a protein in
biood plasma that is part of the blood coagulation pathway and is critical for the normal
clotting of blood. In the case of severe disease, FVIIL is <1% of normal Among sevcre]y
affected persons, spontaneous bléeding 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 pdFVII or
recombinant FVII products. . :
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Traditionally, HA patients were treated with factor concentiates only when bleeding
occurred, which is called episodic, treatment. ‘Currently, the adoption of a preventative form
of treatment or prophylaxis therapy is increasing, Prophylactic therapy refers to treatment
regimens that seek to prevent bleeding events with regular infusions of clotting factor
concentration. Prophylactic treatment greatly decreases the lzkehhocd of adverse events

- such as joint hemorrhage, and eﬁ‘ecuvely prevented the development of chronic joint

* arthropathy and disability, but requires higher use of FVIII product than episodic treatment.

Patients with VWD have an inherited, 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 patients in the US with severe vVWD who
use plasma-denved products. Mucosal bleeding is common in patients with vWD due to -
the platelet adhesion disorder. In some cases there may be a deficiency in FVIH 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 YWD are often treated successfully with desmopressin but more severe
forms of the disease usually necessitate treatment with coagulation factor concentrates that

_coritain both vWF and FVIIL. Pahents who need vWF must use plasma-derived sources of
FVill wluch contain vWE. No recombmant vWF is currently available.

IV. G. FVHI utilization by HA and vWD patients and pbtential
exposure to the vCID agent through use of human pdFVIII

The potential exposure of an individual HA or vWD patient or patient population with’
severe disease to the vCJD agent through use of deVIII was estimated in the model based
on the:

s total quantity of pdFVIII used per year, and

* . potential quantity of vCID agent predicted in the pdFVIII product.

IV.G. 1. FVIII utilization and potential exposure to the vCID agent
through use of human plasma-derived FVIill by severe HA patients

The quant:ty of deVIII utilized by an mdmdual pauent is dependent on the seventy of the
dxsease and thé treatment regimen. Plasma—-denved FVIII utilization and the size.of each of
the severe HA clinical treatment subpopulahons ‘were estimated using data from.a Centers
for Disease Control (CDC) sponsored study by 6 states by Hemophilia A patients from
1993-1998. This risk assessment provides outputs that estimate the annual exposure for .
several patient subpopulations with Severe HA disease for patients in the following clinical
treatment groups: _ .

» Prophylaxis — No inhibitor

e Prophylaxis - With inhibitor ‘

¢ Prophylaxis - With inhibitor and immune tolerance
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« Episodic - No inhibitor
» Episodic - With inhibitor
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Because patients with severe HA are likely to use higher quantities of pdFVII product we
reasoned that they would be at potentiaily greater risk, than those with moderate ormild -

hemophﬂla, if the vCJID agent were prescnt inUS manufacnucd product.

A summary of the uhhzatxon data used for the model are provided in the table below.
Additional technical details of the analysis of FVIII utilization for this populatmn are
described in section A-IV.G. of Appendix A.

Table 4.8. Annual usage of deVIII by mdmdual HA paﬂents w1th severe dlsease-

data and input distribution

- Input distribution
Treatmeni - ‘Inhibitor .1 . (min,
Regimen Status o m ax), Mean | 95% CI
ot . (300, . (21242,
Nofahibor - | 578 | 1o00000). | 15749 | 252386
With inhibiior
- {2000, (28956,
Prophylaxis No immune o3 | soooo0) | T { 4erens)
Tolerance ’
VYR IAFibior
- 82 1 (100000, 33235,
With Immune 2000000) | 55790 1{592943)
Tolerance
No
i (0. 4833,
Infibitor 48 1 1000000) | 7 2‘«353)
Episodic S
With .
1 @200, 5314,
Inhibitor bt 1000000) 1e04cs 4‘55906 )




IV.G. 2. pdFVII utilization and annual exposure of severe von
thlebrand dlsease patients :

: 'I'he CDC and six state Hemophaha Surveillance System project conducted from 1993-1998

did not include patients with vWD. We assumed that vWD patients with severe disease

would largety use Hurnate P product only for factor replacement treatment. A search of

records in the Hemophilia Surveillance System project data revealed a total of 58 records

that indicated Humate P had been used, among which, 8 records indicates patients had

developed inhibitor, which are considered uncommon among vWD patients and were

. excluded from analysis. Among the 58 records, 35 were from Adulis (215 yrs of age) and
- 23 records were from young persons (<15.yrs of age). Records for each age group were
further grouped by clinical treatment using eitlier a prophylexis or episodic treatment

- regimen, Data were initially analyzed individually using the statistical package “JMP”
(SAS Institute, Cary, NC) to generate descriptive statistics and statistical distribution(s) for
each patient treatment group that best reflected the variation in pdFVIII utilization. The
Generalized Beta distribution was identified as the best fit to the pdFVIII utilization data
(as determined by using the software Best Fit (Palisade Corp, NY) and was used as the
input distribution for pd.FVlI[ usage by individual vWD patients in the model. Graphical
representat:ons of the original data and thé fitted Generalized Beta distributions are shown
in Appendix C. ‘Table 4.9. summarizes pdFVIII usage data from CDC sponsored study
and the input distribution generated based on the data. FDA used data in the CDC and six
state Hemophilia Surveillance System project conducted from 1993-1998 to estimate FVII
utilization by all vWD patients. ' The data represent only a sample of all possible vWD
patients with severe diseasc in the US. FDA estimated that there were approxmlatcly 250 .

patients in the US with Typc 3 vWD. To calculaté the fotal number of patients in each age -

group and treatment regimen group we adjusted the 58 patient population to equal a total of

250 patients by multiplying the patient population in each group by a factor of 4.3 (250/58

= ~4,3).-The utilization data for patients in each treatment regimen in the sample
population were used in the risk assessment model to generate outputs for the annual
exposure 10 vCID for all vWD for Adult (>15 yrs of age) and Young (<15 yrs of age)

persons in the US among clinical treatment groups of prophylaxis and episodic. The FVIIT

utilization data‘were used to calculate the potential vCID risk for vVIWD patients; these
results are shown in Tables 5.2A and 5.2B.

("
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Table 4.9. Annusl usage of pdFVIXI by individual severe YWD pat:ent ~data and input

dlstnbutmn
TR":;E:? h. | (min, max) | Mesn | 95% CI
Young
{<15 yrs of age)’
Prophylaxis 9 | @200,504625) | 165713 4?:;56'5)
Eplsodic 14 | (1010,41850) | 11045 ;;gldg_;
Adult
18 yrs of ape) i
1 7 17 gs?zsgg' 186888 assm,
Prophylaxis ) . 606670)
Episodic 18 | o0, 203800) | seozs zgggﬁ)

V RISK CHARACTERIZATION

- Therisk charactcnzatxon section of the risk assessment integrates information from the
hazard identification, hazard characterization and the exposure assessment components to
arrive at estimates of the risks posed by a hazard. :

In this risk assessment data for hazard characterization are lacking, so we could not develop
a human vCJID dose-response. The dose-response relationship provides information

| 8 needed to use the 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 mode], use the IDsg,
or amount of material that leads to infection in 50% of the population, as a semi-
quantitative estimate of the amount of TSE agent. The IDso has been derived from rodent
animal models and may or may not approximate infection and occurrence of vCJD in
humans. This Jack of knowledge about the animal data and how they relate to actual human
clinical vCJD outcomes adds considerable uncertainty to the risk estimates generated by
the model. The FDA risk assessment interprets the [Dsg as representing a linear dose-
response relationship or linear relationship between exposure and the probability of
infection. In such a case exposufe to 1 IDsy would suggest a 50% probability of infection,
exposure to 0.1 IDsp would suggest a 5% probablllty of mfectmn, and so on.




The final results of this risk assessment provide estimates of poteritial annual exposure and
annual vCID infection risk for patients with severe HA and for patients with severe vWD

 for pdFVI manufactured from plasma collected in the US. The risk was estimated by

applying the linear IDso dose-response relauonslup, which provides a probability of vCID

infection in the two populations and various subpopulations within the two groups. Given

“the limited data available FDA believes that any extrapolation or interpretation has limited
utility in actually estimating outcomes such as infection and illness, Therefore, any
estimate of the risk based on estimates of exposure to ﬁxe vCID agent mrough vse of
pdFVI will be imprecise and extremely uncertain.

V.A. THE MODEL

This risk assessment and simulation model links the available scientific and . .
epidemiological data together to mathematically approximate the processes (predlcted C
presence of vCID in UK population, manufacturing, reduction of vCID agent, and patient
utilizdtion) 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 described in Section ITI, Exposure Assessment and a summary of the variables
and equations, data, and assumptions used in the model are provided in Appendix A. The .
model was run using @Risk sofiware package (Palisades Corp, NY) to conduct the Monte
Carlo analysis. Simulations of 10,000 1teratxons were run. '

The risk assessment uses Monte Garlo simulation to rand_omly draw values from
probability input distributions (which are statisticdl representations of input data) once per

" fteration; thousands of iterations are used to generate the model outputs as risk estimates.
This simulation method is often used in situations when a model is complex, non-liriear, or

_ involves several uncertain parameters. The output generated is usually an aggregate
distribution whose shape can be summarized uvsing measures of central tendency (mean,

" median, mode) or with boundaries such as the 95% confidence interval (CI), the 5 and
g5 percentllcs (representing the 90% CI) or the range, bounded by the minimum and
maximum values generated as part of the output. The strength of Monte Carlo analysis is
that it generates resulting risk estimates as statistical distributions, which reflect the
underlying uncertainty and variability of the original input data and parameters.

0

V. B. Model results: Estimated annual potential exposure to vCJD i.v.
IDs and potentlal vCID risk through human deVIII used to treat
severe HA

Individuals with HA vary in their degiee 6f FVIH deficiency. . Although the clinical
spectrum generally can range from severe, to moderate, and to mild disease, this
assessmert specifically addresses potential vCID exposure and risk for persons with severe
HA. Among an estimated 14,000 HA population in the United States, approximately 50%
have severe disease and 25% of all HA patients use human pdFVIII products. FDA
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estimated that there are a total of approximately 1,800 HA patients (Tables 5.1A. and -
5.1B.) with severe disease in the US that use human pdFVHI products. Although the
estimated risk is very low, it is possible that some patients using human pdFVIII may
potentially be exposed to vCID agent if present in US manufactured product.

Estimation of PAFVIII product ; ut;ltzatmn by patients wzth severe HA. FDA obtained data
. on humnan plasma-derived FVIII ‘utilization from the Centers for Disease Control (CDC).

Data in the study were collected. as part of a collaborative effort between CDC and six
states during the time period 1993.— 1998. A summary of study results for New York State
are described in Linden, et al. (2003) The comprehensive study collected standardized
patient demographic, clinical, freatment and outcome data. Patient medical records were
obtained from treatment sites including: hemophilia treatment centers (HTCs), hospitals,
clinics, physician’s offices, home-care agencies, nursing homes, prison infirmaries, and
dispensers of factor concentratés. The data abstracted from medical records tebulated all
factor concentrate utilization prcscnbcd by quantity, type, purpose (e.g., prophylaxis,
treatment of acute bleeds, or immune tolerance therapy) and total quantity used per
calendar year. '

The data on 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 1,100 records for patients utilizing pdFVIII were analyzed in this
study. The percentage of each patient subpopulation in proportion 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 1,800 persons with severe HA in the US who use '

. pdFVIIL
Results from the risk assessment model for patients with severe HA who are treated with
pdFVII product with a 4-6 logyo manufactunng process reduction of vCID agentare
shown in Tables 5.1A. and 5.1B. Generally results are expressed for patxents in several
different HA clinical treatment groups including:

» Prophylaxis -
Prophylaxis plus mhibltor
Prophylaxis plus inhibitor and immune tolerance
Episodic
Episodic plus inhibiter

Potential exposure of severe HA patients to vCJD agent: Results based on lower
epidemiological model estimated prevalence of ~1.8 in 1,000,000 (based on Clarke and
Ghani, 2005). Thie model estimates that severe HA patients treated nsing a prophylaxis
regimen, with inhibitor, with immuné tolerance and treated with a2 pdFVIII produbt (with 4-
6 logyp reduction of vCID agent) has the highest pdFVIII usageé of the groups we examined
and potcntlally face the highest risk among HA patients. Table 5.1A. indicates that
approximately 62 severe HA patients in a prophylaxis treatment regimen with inhibitor and
immune tolerance use an average of 558,700 TU per person per year and are potentially
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