and potentially 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 IXJ per person per year and are potentially

exposed to an average of 1.57 x 10 i.v. IDsp per person per year; representing an average

potential vCID risk of 1 in 1.3 million per person per vear. If all of the assumptions in the

mode] are correct at this lower estimated prevalence, this risk may yield 1 vCID infection

in an average of approximately 21,000 years of treatment among severe HA patients who

are in a prophylaxis treatment regimen with inhibitor and immune tolerance. As mentioned

earlier the 5™ and 95™ percentile intervals for all of the model outputs using the lower

prevalence estimate (~1.8 per miliion) in Table 5.1A. 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

vCID agent was not present in pdFVII product used during treatment. However, the

model predicts that 0.027% of the time the exposure to vCJD agent may be greater than _
zero, and there is & possible but low risk of vCID infection. ( }

The risk for the entire population is calculated by summing the cumulative risk potential of
vCID exposure and risk (Table 5.1B.). Using the lower prevalence estimate, the model
predicts that the approximately 1,800 severe HA patient population in the US uses a total of
approximately 243 million IU pdFVIII and is exposed to an average of 6.50 x 10* iv.

IDsy. This total annual exposure for the entire severe HA population in the US is
equivalent fo a mean potential population-based vCID risk of 1 in 3,077. At this expected
level of risk, 1 vCJD infection would be predicted to occur in 3,077 years of treatment for
the entire population of 1800 severe HA patients that use pdFVIIL

Potential exposure of severe HA patients to vCJD agent: Results based on higher

surveillance prevalence estimate of 1 in 4,225 (Hilton, et al 2004). The model estimates

that severe HA patients in a prophylaxis regimen, with inhibitor, with immmune tolerance

and treated with a pdFVIH product (with 4-6 logjo reduction of vCID agent) potentially

face the highest expected 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 IU per person per year, and are potentially Q
exposed to an average of 1.30 x 10 i.v. IDs, per person per year, using the higher h
prevalence estimate. This represents an average potential vCID risk of 1 in 15,000 per

person per year for the treatment group. If all of the assumptions used in the model are

correct and considering the total number of 62 patients in this category (or population-

based risk), this expected risk would yield 1 vCID infection in 240 years of treatment

among the patients under this category.

Ry s

The risk for the entire severe HA population is calculated by summing the ciimulative risk
potential of vCID exposure and risk from all individual patients under five categories
(prophylaxis with no inhibitor, prophylaxis with ihibitor, prophylaxis with inhibitor and
immune tolerance, episodic with no inhibitor and episodic with inhibitor) (Table 5.1B.).
Using the higher surveillance estimate, the model predicts that the approximate total of
1,800 severe HA patient population in the US uses a total of approximately 243 million IU
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pdFVIIL, and is exposed to an average of 5.67 x 10? i.v. IDs per year. This total annual
exposure for the entire severe HA population in the US is equivalent to a mean potential

population-based vCID risk of 1 in 35, i.e., 1 vCJD infection would be predicted to occur
in 35 years of treatment in this 1800 severe HA patient population.

Table 5.1A. Model Results for All HA Patients who use a Hypothetical Factor
VIl Product with 4-6 logs Manufacture Process Reduction of vCJD Agent:
Predicted Annual per Person Exposure to vCJD Lv. IDs, and Mean Potential per
Person Annual vCJD Risk:

For patients with SEVERE disease, and
Two different UK vCJD prevalence estimates.

4-6
Logsp Reduction
Model Qutput for Model Gutput for
1L OWER vCJD Case Prevalence HIGHER vC.JD Infection
estimate of Prevalence based on
~1.8 in 1,000,000 estimate of
based on 11in 4,225
Clark and Ghani { 2005) by Hilton ef al (2004)
Mean Mean
Est, Total quantity | Mean exposureto | Mean potential exposure to Mean
Number | Paiiused |  vCJDiviDs* vCJD risk i potential
Treatment Inhibitor patlents in vCJD ivIDs
per person par person par person vCJD risk
Regimen Status us per year per year per yeal per person per person
(5" - 85" (5" - 95™ perc)’ (5" - 95" percy® & ?egr earrc,c per year"
perc) PoTe | (8" - 95" percf”
157949 - o
a1 m A
No Inbibitoc 578 w’ 4.99x107 4.0 miljon 367x0° | (0 41200
%12%‘1‘;) ©0)° ©0° (0- 1.72x10°Y
- With inhibitor 180523 " 1in s
- e 4.21 x10 48 milfion 4.86x10 1 in 41,000
Prophylaxis Na Immune 63 (26956 ©0)° . (©- 2.17x10% (0-1in9,000)
Tolerance 447 639') (0-0)
With Inhibitor 558700 . 1in u
- w 1.57 x10 1.3 million 1.30x10 1 in 15,000
With immune 62 { 33235, ©0)° . (0-533x10%) | (0-1n3.700)
Folerance 15929 43’) : {0-0)
85270 7 Tin 5 )
No 946 " 2.12)(10 9.4 million 1.91x10 1 in 105,000
Inhibitor U ©0) ©- 850409 | {0-1in24000)
(4633, ©0)°
Episodic 244656)
160458 - 1in
with 151 u? 2.49 x107 8.0 milion 4.19x10° 1in 48,000
Inhibitor e 0- 1.67x10% (0-1in12,000)
(5314, (0-0) (O-O)e {0 - 1.67x107)
488906 )

ﬂ'w D5 represents ine probability that 50% of thase exposed 10 1 1Dg intravencusty may become irfected with ¥CID.
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bMunpotanﬂalmual\CJDﬁsk mwuwmmmammmmmmmmmlmmn
Total mean quantity v IDag per year x 0.5 {50 % chance infection from 1Dy}
bers that define the range of values constituing the 90% confidence inlerval. Accendingly,
the mean fisk estimates generated by the model should fafl within this defined interval at least 80% of the tme.
It} - represonts intemationat mits of Factor VI and may be expressed using the term “unit™ ar “units™ in this documont,
® For a 5" and 95" percentiie interval of 0 and 0, respectivaly, the modal estimates that for &l least BO% of peFVIli racipients the risk is zer. Al low vCID
prevalence, donation by a vCJD Infected donor to B pAFVIH plasma pool would be rare and more than 90% of pdFVill product lots (of viats) would not be
predicted to contain wCJD agant.

“The 5" 85" pers {percentias) are the mirk

im and

Table 5.1B. Model Results for Total Population-based Exposure and Potential
vCJD Risk for AHl Hemophilia A patients who use a Hypothetical pdFVii

Product with 4-6 logy, Manufacture Process Reduction of vCJD Agent:
Predicted annual per person exposure to vCJD i.v. IDg and.mean potential per person annual

vCdD risk:

« For patients with SEVERE disease, and
s Two different UK vCJD prevalence estimates.

S

4-6
Logss Reduction (
Mode! Output for Model Qutput for
LOWER vCJI? Case Prevalance HIGHER vCJD Infection Prevalence
estimate of based on estimate of
~1.8 in 1,000,000 1in 4,225
based on by Hilton ef af (2004)
Clark and Ghani ( 2005)
Est. Total Moan Mean sxpesure Mean axposure to
Numbar Tots! quantity tovCDIviD," | Moan population - VCJD iv IDgs* Mean population -
severe HA | FVNlusadbyall | of all patients per mm of all patients per 'mg"r::;‘. 2
patients in patients per yoar yuar N c year c
us f6™ - 9sF porcl | (s7- 95> porcy | (- 95T peref | on Il gy | (67~ 95 perc)
Mean total
annual B L 2
exposure 1.800 243 6.50 =10 3,077 years 567 x10 Tin 35 years
and ’ milian 1L (0-0)° (0- 2.52x10™) (0 -1in8)
. o-0)°
population
risk
aivmmwesenlshpmbabﬁitymatso%ofﬂm posed 10 1 10g Iy may become infected with vCJD, -
Maan potential anncal vCJID risk — the risk of potential vCJD infection based on animal model dose-response information. Mean potential annual vCJID risk = ( i

Total mean quantity iv 1Dg, per year x 0.5 (50 % chanoe infection from IDss)
qﬂnS’—ss’perc(pmntﬂas)mm i) and maxi rumbers that define the range of values constititing the 90% confidence intarval. Accordingly,
the mean fisk estimates ganeratsd by the modes! should fall within this defined interval at least 90% of the time.
IU raprosents intemational tmits of Factor VIl and may be expressad using the term “usit™ or "units™ In tis doctrment.
Fura s“andsﬁ"pemenﬁlaimervamw snd 0, respactively, the mode! estimalas that for at least 80% of pdFVH| recipients the risk Is zero. At low vCJD
ion by a vCJID infected donor {0 8 pdFVIIt plasma pool would be rare and more than 0% of pdFVIH product lots {of vials) would notbe
predid!dbnm!ﬂnvc-magent

V. C. Model results: Estimated annual potential exposure to i.v. IDs,
vCJD agent and potential vCJD risk through human deVHI used to
treat severe von Willebrand disease (VWD)
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Individuals with von Willebrand disease (VWD) vary in severity of disease, those with
Type 3 disease have severe disease; this assessment specifically addresses potential vCID
exposure and risk for persons with severe vWD. FDA estimates that approximately 250
vWD patients have severe vWD disease in the United States and use human plasma- _
derived FVIII products {o control their disease (Tables 5.2A. and 5.2 B.) The FDA model
suggests that it is possible that some of these vWD patients using human pdFVIII may
potentially be exposed to vCJD agent if present in US manufactured product. Results from
the risk assessment model for patients with vWD and treated with pdF VIII product with a
4-6 logyc manufacturing process reduction of vCID agent are shown in Tables 5.2A.. and
5.2 B. Generally results are expressed for patients with von Willebrand disease (vWD)
clinical treatment groups of either Prophylaxis or Episodic treatment.

Table 5.2A. Results von Willebrand Disease (VWD) patients’ with Severe Disease:

Predicted Potential Annual Exposure to vCJD i.v. IDg and v€JD Risk:
Assuming a processing reduction of 4-6 log ; , and
Two different UK vCJD prevalence esfimates.

YOUNG vWD (< 15 yrs of age)

4-8

Logq Reduction

Model Output for

Modei Output for

LOWER vCJD Case Prevalence HIGHER vCJD Infection Prevalence
estimate of based on estimate of
~1.8 in 1,000,000 1in 4,225
based on by Hilton, et al (2004)
Clark and Ghani { 2005)
Est. Total Mean Mean exposure to | Mean potential Moan et:;posure Mean potential
Number quantity vCJD Iv IDs" vGCJD risk VCJD iv IDg" vCJD risk
patients product used per person Per person per person per person
R B g R - Ol N T B
- - -3
(sml-ns -y (5" - 95" perc) (5™ - 95" perc)”
. d ] 1 5 1ins
Prophylaxis 39 165,712 IU 4.30x10 i 4.7 million 3.81x10 o ':‘ lnz;?gm)
2 = 1
(9876, 454306) ©-0 (- 0 (0- 154x10%)
11,045 W° !
Episodic 60 / 4.14x10° in 48 million 2.06 x10°® 1in 874,000
G - 1in 293,000
{1025, 342352} ©-of ©-0f° {0- 6.83x10%) @-m )

APDULT vWD (> 15 yrs of age)
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7 .
Prophylaxis 73 186,880 iU 4.89x10 In 4.1 million 4.32 x10° 11in 45,300
o {0 - 1in11,000)
(16810, 538877) -9 ©-0) (- 1.82x107)
86,923 IU* 7 ! .
Episodic 78 ! 1.99x10 In 10 milion 1.90 <107 1 in 1 million
{0 - 1in 24,000
(2182, 240338) {0- 0)9 ©- l:i)B (0- 8.43x10%) !
TNumber (percent) patients in @ CDG aponsored atudy wilh G stales to suivey kuatment of Hemophiia A and B conductsd 1093 - 1998 Our analysis InGGed 14
mmm)mzamusmw 42) on propaykads oF episotc troatment with Humais B only and no recors of inhibitor,
awnumpmmhapmbahﬂyﬂwmdﬁmmedhimum may bacoma infeciad with vGJD.
”mmmmnm-mmdmmwswmba.edmmmuh o Infe tion. Mean potential annual vCUD sk = Folal
mean quantiy i.v. 1Dy per yesr x 0,5 (50 % chance infaction from Hss)
ems“-es'm(pemnﬂu)mh i and mad bers that defing the range of values constituting the 80% confidence interval. Accordingly, the

maan risk estinates gensrated by the modiel should fal within this defined intenval at feast 80% of the time.
U - represents intsrnational units of Factor VI and may bo axpressed tsing the term “unlt’ of “units” in this dooument.

'Forns"‘nndss“pgmerﬂahmlofowo.mspowvdy.mnmadduﬁmme!‘nlforatlsmm%ofpdﬂmlmwemﬂwﬁd:hm. AtlowvCiD
mvﬁeﬂcevcjgunaﬂonbyavcmhfednddumrhadewIplaamaponFmddbemmdmﬁanso%ofdeWIlpmdudldh(ofvinls)mddno!bupm&ctadb
confain agent

Estimation of Factor VIII product utilization by patients with severe von Willebrand
disease. FDA obtained data on pdFVIII utilization, presumably used in the treatment of
severe von Willebrand disease, from the Centers for Disease Control (CDC). Details of the
CDC - Six state collaborative study are described in the section above (section IV.G.2) on
FVHI utilization. Annual usage of product by vWD patients was estimated based on an
assumption that this patient class largely uses Humate P, Therefore, only records for
patients utilizing Humate P were extracted from the CDC - Six state study conducted from
1993 — 1998 and used to develop statistical distributions of product usage for young vWD
(<15 yrs old) patients and adult vWD (> 15 yrs old) patients. The mean quantity of product
utilized per year per patient group is shown in Table 5.2A. and Table 5.2B.

Table 5.2B. Von Willebrand Disease (vWD) Patients' with Severe Disease:
Predicted Total Population-based Exposure to vCJD i.v. IDsg and Potential

vCJD Risk:
¢ Assuming a processing reduction of 4-6 log 1o , and
* Two different UK vCJD prevalence estimates.

4-6
Logie Reduction
Model Qutput for Model Output for
LOWER vCJD Case HIGHER vCJD fnfection
Prevalence estimate of Prevalence based on
~1.8 in 1,000,600 estimate of
based on 1in 4,225
Clark and Ghani { 2005) by Hilion ef af (2004)
Mean
Mean
Est. Totat Total Mean M
" exposure to fon — Mean ean
se':::gmn Fﬁﬁtﬁd vCJD iv Dg” Po'::::: " exposute to PWL"'aﬂ:" -
; of all vCIDivIDs" | ase
patients in ati?r'::s“ patients per E‘;m.ia': of ali patlents potential
us p per year v o nsx per year VCJD risk®
. a‘.’f’;su. (% - g5* ¢ pe-m ?f (5" - 95" perc)® | (5®. 95™ percy”
percl® perc)®
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Mean total 1 in 28,450 1 in 405
annual 2049 7.05x10°° 1 a
exposure 250 | migion w* | years 4.91 x10 years
and o
, 0- 0 -0 0- 258x107 - 11
populztion (3013, 311745 {0-0 -9 ( ) {0 - 1in76)
risk
— "Numbsar (percent) pabents in @ CUC sponsored siudy Wil  statas to survey reaimant of Hemophiia A and B conducted 1803 ~ 1808, Dur analysis ncxded
14 patients (<1 5yrs} and 28 patients (> 15vrs) {total = £2) on propinéaxis or episadic ireatmen] with Hurets £ anly and na record of inhibiioe,
b 1Dy reprmsants the probabiity thal 50% of those axposed 1 1 D ly may becoms Infacted with vCJD.

: bmmﬂmmnd&—hﬁﬁdmmwmommﬂmwhﬂmdddoumpotmhfumaﬁmMunpohrﬁdmnuﬂvc.mmk=
Totl mvaan quantity iy, 10 peryear x 0.5 {50 % chance infection from D)
r‘ﬂms'-sb“pm(pmnﬁhs)mﬂ\a miniram and maximum numbers that define the ange of values conslifuting tha 90% confidence interval, Accondingly.
g-emeanmmmmmwmm:mumhmmmummmmhe.

) - mpresents indamational units of Factr VI and may be expressed using the tam “unit’ o “unite” in this document.

& For & 5™ and 95% parcentile inferval of 0 and 0, respectively, the model ssSmates that for at least 90% of pdFVIH recipients the risk is zero, At fow vCID
prevalance, donation by a vCJD infected donor lo & pdFVII plagma pool would ba rare and mare than 80% of pdFVIlE product lots (of viais) would not ba
predicted to contaln vCJD agent.

Potential exposure of severe von Willebrand disease patients to vCJD agent: Results based
on lower epidemiological model estimated prevalence of ~1.8 in 1,000,000 (Clarke and
Ghani, 2005). Adult vWD (>15yrs of age) patients with severe disease on prophylaxis
consumed the largest quantities of pdFVIH product annually and may potentiaily be at
greater vCID risk. Using the lower epidemiological model prevalence estimate, analysis of
pdFVI utilization data indicated that 73 Adult vWD patients on prophylaxis treatment
regimen used an average of 186,880 JU and are potentially exposed to an average of 4.89 x
107 i.v. IDs per person per year, and representing an average potential vCID risk of 1 in
4.1 million per person per year (Table 5,.2A.). At this level of risk, only 1 vCID infection
would be predicted to occur in an average of approximately 56,000 years. As mentioned
earlier the 5 and 95% percentile intervals for all of the model outputs using the lower
prevalence estimate {~1.8 per million) in Table 5.2A. 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
vCID agent was not present in pdFVIII product used during treatment. However, the
model predicts that 0.027% of the time the exposure to vCJD agent may be greater than
zero, and there is a possible but low risk of vCID infection.

Totaling the model results reveals that the approximately 250 severe vWD patients in the
US used a total of 29.9 million JU, and are potentially exposed to an average total of 7.05 x
10" i.v. IDsg per year. This represents an average potential vCID risk of 1 in 28.450
(Table 5.2B.) or (as predicted by the model) roughly equal to one vCID infection observed
over a time span of approximately 28,450 years in the population of 250 severe vWD
patients. '

Potential exposure of severe von Willebrand disease patients to vCJD agent: Results based
on higher prevalence estimate of 1 in 4,225 (Hilton et al 2004). At the higher surveillance
prevalence estimate, among the vWD patient populations examined by the model, results
(Table 5.2A.) indicated that adult vWD {>15yrs of age) patients with severe disease on
prophylaxis used the largest quantities of pdFVII product annually and may potentially be
at greater vCID risk. Analysis of pdFVIII utilization data indicated that 73 Adult vWD
patients on prophylaxis treatment regimen used an average of 186,880 IU per person per
year and are potentially exposed to an average of 4.32 x 10°° i.v. IDso per person per year,
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representing an average potential vCID risk of 1 in 46.300 per person per year (Table
5.2A.). At this level of risk, only 1 vCJID infection would be predicted to occur in an
average of approximately 630 years for the population of 73 Adult vWD patients on
prophylaxis treatment regimen.

The potential risk of vCJD infection for the entire population was calculated using the
higher surveillance prevalence estimate. The model results shows that the approximately
2350 severe vIWD patients in the US used a total of 29.9 million TU (Table 5.2B.), and are
potentially exposed to an average total of 4.91 x 10° i.v. IDs per year. This represents an
average potential vCJD risk of 1 in 405, i.e., of one vCJD infection observed over a time
span of 405 years for the population of 250 severe vWD patients in the U.S.

Range of Predicted annual mean potential per HA patient vCJID risk for pdFVIII (Table 6)

The FDA risk assessmeént for potential vCJD infection risk for US manufactured pdFVIII

generates results for several scenarios that reflect two key factors that greatly influence the (— }
final risk estimates including: (1) Reduction in vCID agent in pdFVIII product during o
manufacture, and (2) UK vCID prevalence estimate. As indicated earlier, the model used

two widely different prevalence estimates, one lower prevalence estimate based on

epidemiological modeling of predicted vCJID cases in the UK (Clarke and Ghani, 2005} of
approximately 1.8 in 1 million and one higher prevalence estimate based on surveillance

data of UK patient tissue samples (Hilton et al 2004) of 1 in 4,225. The use of these two

estimates gives rise to a difference in results generated by the model that vary by an

average of approximately 130 fold.

The model evaluated three separate categories of reduction in infectivity including 2-3

logyg, 4-6 logo, and 7-9 logye. These three hypothetical categories were chosen to span the

possible range of reduction of vCID agent for pdFVIII products. Table 5.3A. and 5.3B.

displays model results for a lower prevalence estimate and a higher prevalence estimate at

all three levels of reduction. If should be noted that the mean difference between the lowest

range of 2-3 logyp and the highest range of 7-9 log)o is nearly 1 million fold (6 logc).

These two largest contributors to the final risk estimate also contribute to the greatest

uncertainty in the model. Results from the model shown in Tables 5.3A. and 5.3B.

indicate that there is a difference of approximately 20 to 55 million fold between the lowest C ;
and highest risk estimates of each patient group.
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Table 5.3A. Range of Predicted Annual Mean Potentlal per HA Patient vCJD risk for pdFVIll — at three levels of clearance: 7-9 logig, 4-6 fogsg,
and 2-3 logyg and at a higher Prevalence and Lower Prevalence estimates and at.

7-8 4-6 2.3
Log:s Reduction Logis Reduction Logi Reduction
Model OQutput for Wode! Output for Model-Output for
LOWER vCJD Case Model Output for LOWER vCJD Case Mode| Output for LOWER vCJD Case Mode] Qutput for
Prevalence HIGHER vCJD Prevalance HIGHER vCJD Infection Prevalence sstimate HIGHER vCJD Infection
estimate of infection Prevalence ostimate Pravatence based on ~1.8 In 1,000,000 Provalence based on
~1.8 In 1,000,000 based on estimate of ~1.8 Inn 1,000,000 estimate of I::u'd nr; estimate of
based on 1in4,225 based on 1in4,225 Clark and Ghani 4 In 4,225
Clark and Ghanl by Hiitor: et af (2004) Clark and Ghani by Hitton et af (2004) (2005) by Hilton of & (2004)
{20085) (20085)
ean potentia 28N P u an p n ean potentin ean . ean potenta
Bt ot | Mean Moan potentisl | Mean potential Moan potential Mean potential Mean potential m |
Trestmont | inhibitor | patients | lantty vCJD disk vCJD risk VCID sk ¥CJD iak vEJD risk vCJD risk
produc! per psrson per person per parson per porson per person Ppor porson
Regimen Status in US used per por year* par year* per year* por yoar* per year* per year*
Eryes | (8" 98" perc) (8" . 95™ pore)® (8"« 98" porcl® (5" - 98* perc)* {8% - 5% parc)® (6" - 98" porc)®
(53' - 95N
No Inkbitar - '::7::: W 1in 4.1 biflon 1In 50 mition 1in 4 mition 1in 54,000 1 in 16,000 1in 82
1242 , ° . 0-0)° 0-1in 12,000 .
202316 ) o0y (0 - 1in 11 millon) { { } ©oof o -1in17)
With Irhlbitor ———
- 1 in 3.5 bltion 1in 40 mifiion 1in 4.8 mition 1in 41,000 1in 12,000 1in 65
Prophylaxis Ne Immune € ﬁsi'%%%i (o0 {0 - 1in 8.8 milien) -0y (8- 1ing, 000} @0y -1 n13)
Tolerance
With Inhibitor
- 62 5557020 1w 1in §51 milion 1in 15 milion 1in 1.2 milton 1in 15,000 1in 2,700 1in24
il { 33235, . s oy {61 in3,700) )
lmml!‘ne Tooa08% (0-0) {0 - 1in3.4mikon) {o-0° @12y}
Tolerance
Ne 46 85270 1V 11in 2.2 billion 1in 100 mition 1in 8.4 milion 1in 105,000 1in 24630 110159
Inhlbitor ( 4833, ooF {0 - 4024 miticn) o0y {o-11n 28.000) (O_O;, © - 1in24)
244656)
Episodic
160458 U 1n 23,000
With 151 (5314, 11n 4 bitlon 1In 50 mifion 1in 8 millon @ 11n.12,000) 11n 23,000 1in 73
Inibltor 488308 ) {o-o* {0 - 1in 11 mitfon) (o-0r {o-0)° (- 1in16)

~ *Mann potential annual vCJD risk ~ tha rigk of potantial vG.ID infection based on animat mode! dose-raspanas Information,

& 5™ 95 perc (parcentiies) are tha mintmum and maximum numbsrs that dafine Lhe range constituling the 80% corfidencs interval. Accordingly, the mesn risk estimates from the model should fail within this defined intarval ot faast BO% of the tma.

%Fora 8" an gg" pescentile interval of 0 and ©, rexpectivaly, the model estiimates that for at least 0% of pdFVII recipients tha dek Is zera. At low vCJD prevalence, donation by & viCJID infected donor to a pdFVIIE plasma pool would be rare and more
than 90% of pdFVIll product lots {of vials} would il be predicted to contain vCJD agent,




This range or difference in the estimates of about 20 -55 million fold is reflected in the higher and
lower prevalence results generated by the model shown in Table 5.3A. for each HA patient
treatment group with severe disease. On closer inspection of the results in Table 5.3A. for
patients with the most intensive pdFVIII product use, that is, the 62 patients on prophylaxis-with
inhibitor and with immune tolerance, the effect of clearance on mean potential vCID risk across
the three ranges of clearance can be seen. At the low end of risk, the mean potential vCID risk
per patient per year risk {at 7-9 log;o and the lower prevalence estimate) is 1 in 551 million.
Conversely, the highest risk for this patient group is seen at the 2-3 log;o clearance level and the
higher prevalence estimate and is estimated by the model to be an average of 1 in 24. For patients -
on episodic treatment with no inhibitor who have a less intensive annual use of product, the
model predicts the lowest risk (at 7-9 log;o and the lower prevalence estimate) to'be 1 in 3.2
billion. The model predicts the highest risk for this group of patients, if they used pdFVII
product with a 2-3 logyg clearance level and the higher prevalence estimate, would be a mean

potential per patient risk of 1 in 159.

Table 5.3B. Range of Total Population-based Exposure and Potential vCJD Risk
from Model Predicted HA population with severe disease annual vCJD Exposure and Risk associated with use

of plasma-derived Factor Vill:
Lower Pravalence assumptions of Prevalence of 1.8 in 1,000,000 and 7-9 logye reduction, and

Higher Prevalence assumptions of Prevalence of 1 in 4,225 and 2-3 logio _reduction.

7-9 4-6 2.3
Log:e Reduction Logss Reduction Loge Reduction
Model Output | Wodel Output | ModelOQutput | Model Qutpt | Modsl Qutput
Mode! Qutput for for for for for
LOWER vCJD HIGHER vCJD LOWER vCJD HIGHER vC.JD LOWER vCJD HIGHER vCJD
Case Infection Cass Infection Case Infection
Prevale Prevalence Pravalence Prevalunce Prevalence Prevalance
Simate of based on estimate of based on estimate of based on
iy estimate of ~18in estimate of ~181n estimate of
1,000 o:o 11in 4,225 1,000,000 4in 4,225 1,000,000 1in4,225
b'uu‘f by Hilton et al basaed on by Hilion et af based on by Hiiton af af
Clak end Orani (2004) Clark and Ghani (2004) Ciark and Gharl (2004)
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The results from the risk assessment model shown in Table 5.3A. show a wide range of

and

difference in the predicted risk and displays the range in our uncertainty and knowledge in
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predicting the potential vCJD infection risk for HA patients who use US manufactured human
pdFVII. However, as further scientific information and data become available in the future, the
uncertainty in the model may decrease and the estimates of vCID risk for recipients of pdFVIII
may become more precise,

Evaluating the total vCJD infection risk for the severe HA population of 1,800 by summing the
total annual exposure (at the higher vCID Infection prevalence estimated), the model predicts that
the population would use a total average of approximately 243 million FU FVIIL If the patient
population used product that attained a clearance of 7-9 logyg and assuming the lower prevalence
the mode] predicts that for the total patient population the mean total annual risk would be 1 case
in 1.6 million years representing a negligible vCJD risk that would likely not give rise to new
cases of the disease. At the other end of the spectrum at the 2-3 log;p clearance level and the
higher prevalence the model predicts a mean of approximately 13 vCJD infections per year
(Table 5.3.B.) for the patient population.

V. D. Sensitivity analysis

Sensitivity analysis is used to identify the input parameter or parameters that have the greatest
impact on the risk estimates generated by the model and are done by varying the values of key
input parameters and evaluating the effect on the final risk estimate. Our goal in doing these
analyses was to identify the key input parameters that have the greatest influence on annual
exposure fo the vCID agent. The model was examined and candidate variables for the sensitivity
analysis were chosen from the model that exhibited the largest potential for variability and/or
uncertainty and those values are listed in Table 5-7. Importance analy51s 1sa type of sensitivity
analysis. Ouri importance analysm used two values, one at the minimum or 5* percentile value
and one at the maximum or 95" percentile value to provide a reasonable estimate of impact across
the range tested. The results from the importance analysis are displayed as tornado plots (Figures
2.A., 2.B. and 2.C.), which graphically shows the relative influence of each input parameter
evaluated on the final model estimates. The most influential factors are displayed at the top of the
plot and those that are least influential or those with negatwe influence on the risk are at the
bottom of the plot.

For the FVIII risk assessment the output being monitored in the sensitivity and importance
analyses was annual exposure (Iy,) to vCID agent quantified in i.v.IDsp units. The sensitivity and
importance analysis were conducted using the HA patient population on prophylaxis treatment
regimens with inhibitor and being treated for immune tolerance as the example population used to
do the analyses. This population displayed the largest mean usage and the widest range in
product utilization. We assumed that the sensitivity and importance analysis results are
representative of all the HA and vWD patient populations included in our study since all of the
populations were assumed to differ only by the total average quantity of pdFVIII utilized per
year.

The importance analysis was performed for each variable by doing two sets of simulations, each
with 5,000 iterations. For each set of simulations the value of one testing variable was set at the
minimum or 5% percentile value for the input distribution and the simulation run; for the second
run the variable was set at the maximum or 95" percentile value and the simulation run. The
importance analysis was run separately each time using one of the three surveillance estimate
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ranges. The first analysis used a range of 0.7 to 700 per million, which encompasses the entire
range for both the HIGH and LOW prevalence estimates. The second analyses used the higher
vCJID Infection prevalence estimate of 1 in 4,225 (or 237 per million) derived from s tissue
surveillance study (Hilton et al 2004). This prevalence was based on the vasiable (Pycyp.sur) in the
model that used data from a tissue surveillance study. To do the sensitivity analysis we used a 5%
percentile value of 49 per million and a 95® percentile value of 692 per million. The third set of
analyses used the lower vCJD Case prevalence estimate of ~1.8 per million based on
epidemiological modeling from actual vCID occusrence conducted by Clarke and Ghani (2005),
This prevalence was (Pvcyp-gpi) based on epidemiologic modeling and to do the sensitivity
analysis we used a 5 percentile vaiue of 0.7 per million and a 95 percentile value of 4 per
million. The results of all simulations and the ranking of input parameters by their importance is
represented graphically using a tomado plot shown in Figures 2.A., 2.B. and 2.C. The tornado
plot displays the correlations between key inputs in the model and the model output of exposure.
A tornado plot prioritizes the various input factors with the most influential factors at the top and
those that are least influential or those with negative influence on the risk are at the bottom of the

plot.

J

Table 5.4. Input Variables included in Importance Analysis

Description of Name of Importance
variables input analysis values
variable

Entire range of Previcpux | Minimum: 0.7
estimated vCID Maximum: 700
prevalence
in UK (cases/million)
High prevalence Previcrp. 5" perc: 49
estimate of vCJID in UR(uveillmey | 95™ perc: 692
UK (cases/million)
Low vCID PrerCJDUK (Epi 5‘—" erc; 0.7
prevalence in UK model) 95" perc: 4.0
(cases/million)
Efficiency of donor Effp.r Minimum; 85%
deferral policy Maximum:  99%
Efficiency of i.c. Aiciv Minimum: 01
versus i.v. route Maximum: 1
Number of donors DRpoq Minimum: 6500
per plasma pool Maximum: 360000
Quantity of i.c. Iy 5™ perc: 2
infectivity in infected 95® perc: 30
human blood
Manufacturing yield Yvm Minimum: 120
of FVII (YU/L Maximum: 250
plasma)
Log Manufacture Ricg Minimum: 2
Reduction of vCID -} Maximum: 9

| agent )
FVII used per year U, S%perc: 10000
{IU/year) 95" perc: 4000000
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Sensitivity analysis is used to study the quantitative relationship between the input variables and
risk output. Same as in importance analysis, output to be monitored in sensitivity analysis is
annual exposure (Iy;) to vCID of young HA patients under prophylaxis treatment with inhibitor
and immune tolerance treaiment. Sensitivity analysis for an input variable consists of multiple
simulations. In each simulation the testing input variable is fixed at one value within the input
range. Results of sensitivity analysis are presented only for the most important input variables,
which were identified by the ranking provided by the importance analysis.

Fig 2. A. Importance Analysis ranking influential factors for predicted annual vCID

exposure (Iy;) using prevalence estimate encompassing the range of values for both high and

low prevalence from 0.7 to 700 vCJD cases per million UK population. Tornado chart

showing impact of input variables on estimated annual exposure of severe HA patient with
_prophylaxis, inhibitor and immune tolerance treatment

A. Analysis with Inputs Encompassing Entire
High/Low Range of Prevalence from
0.7 to 700 cases per million

Log Manufaciure Reduction vCID Agent
Fvillused per yr (R¥yr, person)
Prevalence UK vCJD (cases/milion)
Efficiency of i.c. versus iv. route
Quantity Infectivity in Biood {1D50/mi}
Yield of FVH from plasma (/L plasma)
Efficiency of Donor Deferral Policy

Fig 2. B. FVIII Importance Analysis ranking influential factors for predicted annual vCJD
exposure (I,;) using Tissue Surveillance-based (HIGH) prevalence estimate. Tomado plot
showing impact of input variables on estimated per treatment course exposure of pdFVIII
recipients.

B. Analysis using Inputs Representing Values
for High Prevalence ranging from
49 to 692 cases per million

Log Manufacture Reduction vCJD agent
FVIIT used par year {ILifyr, pendon)
Prevalence UK vCID {cases/mifion}
Cuuantity _Infed]vityh Blood {ic 1D5H)

Efficiency of {.c. versus i.v. routa
Manufacturing yisld FVHI (L plasma)
Efficiency of Donor Deferraf Policy
Number Doners pa plasma poal
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Fig 2. C. FVIII Importance Analysis ranking influential factors for predicted annual vCJD
exposure (Iy) using Epi Modeling-based (LOW) prevalence estimate. Tornado plot showing
impact of input variables on estimated per treatment course exposure of pdFVIII recipients.

C. Analysis with Inputs Representing Values for Low Prevalence ranging from 0.7
to 4 casaes per million ’

FVIE used paryr (i, person)
Log Manufacture Reduction vC./D Agent

Efidency of Le, vermum v, route

UK vCJD (casesimilion)
Numbar Donations per pool {DRIpool) ( 5
Yiaid of EVH from plasma (U4 plasms) d
EfStienicy of Donor Deferral Policy

Quanity infeciivity in Blood (ID50HT)

Some input variables are used multiple times in the original model, for instance each type of

plasma pool (Source or recovered) was modeled on an individual basis. Other examples are pool

size (DRpool-s 2and DRyoorr), yield (Yrvm), quantity of i.c. infectivity in the infected human blood

{In)) and the reduction of infectivity during manufacturing (Rr,g). In importance analysis and

sensitivity analysis, when these input variables are tested, we assumed that there was no

difference among the pools. When evaluating the impact of a specific variable all other values are

held constant during the simulation. When simulating parameters with multiple values (e.g., size

of recovered plasma pools) all values are the same for the simulation. The magnitude of changes

in risk outpuf associated with changes of input variables are graphed in the tornado chart, which
represents the relative ranking of the input variables by their impacts on the risk outcome. The (
importance analysis was conducted for three possible ranges of UK vCJID prevalence: one set of )
analysis for tonsil survey based estimate, one set for epidemiology model-based estimate and

another set for the two prevalence estimaies combined.

The order of the influence of the specific input factors varies slightly when the importance
analysis is conducted using the three difference prevalence estimates. When a higher prevalence
estimate was used {either the combined prevalence (0.7 to 700 per million) the tornado plots in
Figures 2.A. and 2.B. both show that clearance or Log reduction of the vCID agent (Ry,,) during
the manufacturing process is the dominant factor that influences the annual exposure or risk for a
pdFVII recipient. The importance analysis suggests that changes in the input values for
prevalence used in the analysis can cause some visible changes in the rank order of the influence
of the various input factors. A change in the rank order of model factors is seen when the lower
prevalence estimate of 0.7 to 4 per million is used (Figure 2. C.). The dominant factor
potentially driving risk then becomes the quantity of pdFVIII used by a patient.
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