The final results of this risk assessment provide estimates of potential annual exposure and
anmual vCJD infection risk for patients with severe HA and for patients with severe YWD
for pdFVII manufactured from plasma collected in the US. The risk was estimated by
applying the linear IDsp dose-response relatxonshlp, which provides a probability of vCID
infection in the two populations and various subpopulations within the fwo 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 the vCID agent through use of
pdFVIII 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 (predicted
presence of vCID in UK population, manufacturing, reduction of vCID agent, and patient
utilization) leading to potential exposure of US patients to vCID agent present in US-
manufactured pdFVIIL. A summary of the variables, parameters and equations used in the
model were described in Section IIL. 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 software package (Palisades Corp, NY) to conduct the Monte
Carlo analysis. Simulations of 10,000 1terat10ns were Tun.

The risk assessment uses Monte Carlo simulation to rand_omly draw values fiom
probability input distributions (which are-statistical representations of input data) once per
iteration; 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-linear, or
involves several uncertain parameters. Tlie output generated is usually an aggregate
distribution whose shape can be summarized using measures of central tendency (mean,
median, mode) or with boundaries such as the 95% confidence interval (CI), the 5™ and
95" perccntlles (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.

ID50 and potentlal VCJD risk through human deVIII used to treat
severe HA '

Individuals with HA vary in their degiee 6f FVII deficiency.” Although the clinical
spectrum generally can range from severe, to moderate, and to mild disease, this’
assessment specifically addresses poteiitial 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 HApatlents (Tables 5.1A. and
5.1B.) with severe disease in the US that use human pdFVII products Although the
estlmated risk is very low, it is possﬂ)le that some patients using human deVI]I may
potentlally be exposed to vCJD agent if present in US manufactured product.

Est:matmn of PdF VIII product ; utzlzzatzon by patients : wzth severe HA. FDA obtained data
on human 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. dunng the time penod 1993.— 1998. A summary of study results for New York State
are described in Linden, et al. (2003) The comprehensive study collected standardized
patient demographlc, clmlcal treatment and outcome data. Patient medical records were
obtained from treatment sites including: hemophﬂla treatment centers (HTCs) hospitals,
clinics, physician’s offices, home-care agencies, nursing homes, prison infirmaries, and

'dlspensers of factor concentrates. The data abstracted from medical records tabulated all
factor concentrate utilization prescnbcd by quantity, type, purpose (e.g., prophylaxis,
treatment of acute bleeds or immume tolerance therapy) and total quantity used per
calendar year. .

The data on quantity of pdFVII product utilized annually wére 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 Ppatient subpopulation. From the study results, we estimated that
there are a total of approximately 1,800 persons with severe HA in the US whouse

. pdFVIIL

Results from the risk assessment model for patients with severe HA who are treated with
_ pdFVII product with a 4-6 logyg manufactunng process reduction of vCJD agent arc
shown in Tables 5.1A. and 5.1B. Generally results are expressed for patients in several
dlfferent HA ¢linical treatment groups including:

Prophylaxls : )

Prophylaxis plus 1nh1b1tor

_Prophylaxis plus inhibitor and immune toIerance

Episodic e

Episodic plus inhibitor

Coiy

¥ ¢ & * @

‘Potential exposure of severe HA patients to vCJD agent: Results based on lower .
epidemiological model estimated prevalence of ~1.8 in 1,000,000 (hased on Clarke and
Ghani, 2005)." The model estimates that severe HA patients treated using a prophylaxis
regimen, with inhibitor, with immune tolerance and treated with a pdFVIII product {with 4-
6 Jogio reduction of vCID agent) has the highest pdFVIII usagé of the groups we examined
- and potentially face the highest risk among. HA patients; -Table 5.1A. indicates that
-approximately 62 severe HA patients in'a prophylaxis treatment reginien with inhibitor and
immune tolerance use an average of 558,700 IU per person per year and are potentially
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population-based vCID risk of 1 in 35, i.e., 1 vCID infection would be predicted to occur
in 35 yea:s of treatment in this 1800 severe HA patient populatlon

Table 5. 1A Model Results for A!I HA Patlents who use a Hypothetlcal Factor
VIil Product with 4-6 logo Manufacture Process Reduction of vCJD Agent:

_ Predicted Annual per Person Exposure to vCJD i.v..IDsp and Mean Potential per

. sPerson Annual yCJD-Risk: - - :

' --For patients with SEVERE dasease and

s Two different UK vCJD prevalence estimates.

4.6
.Logp Reduction
"Model Output for Modsl Output for
LOWER vC.JD Case Prevalence HIGHER vCJD Infection
astimate of Prevalence based on
~1.8 in 1,000,000 ostimate of
based on 1in 4,225
Clark and Ghani { 2005) by Hilton ef af {2004)
. ] ‘Mean
ENsSrrTl?;:l quantity | Mean exposurefo | Mean potential o xp':::?a to Mean
Trodtment |* Inhibitor | pationtem | FYiLused vCJD iv IDs; .+ vCJD risk oD | potential
i St per porson per. parson per parson vCJD risk
Regimen, . atus us peryear | per yea peryear” per person per person
5™ 5" (s - 95g perc)® 5" 95¥ perc)® (5“,?09'-5 ear per yea
perc) perc)” (5" - gs* pen:)
157?49 11 ko
578 Iy x 4.0 mill ' 'S n 54,000
Na Inhilbitor o124z 4.99x10 miliion 3.§7 x10 (0 - 1in12,000)
382316 ) ©00)° (0-0)° (0 - 1.7210%
With Inhibitor 190523 | - o Tin
_ u? 4.21 x10 4.8 millon 4.86x10° 1in 41,000
Prophylaxs No Immuns 63 {26956 o0* e {0~ 217x10% (0-1in 9,000}
Telerance 4-47639') (0-0}
Wilh Inhibitor 558700 2 1in
N . Ny 1.57 x10° 1.3 million 1.30x10™ 1in 15,000
With immune - 62 (3@55‘ o0 . U (0-5.38x10™) {0- 1in3700)
Tolerance - 1 592943') : (0-0) .
85270 X tin .
No 46 o 2.12x407 a.4 million 1.91x10° 1in 105,000
—Inhibior. 'W"UJ o - (0’-_8250x10'°)_ —(0-1in-24,000) -
(4633, '
Episodic 244656) -
' 160458 3 *in "
V\'Ilr.h 151 e 2.49 x10 8.0 million 4.19x10 11in 48,000
o . | (53&'3'4"' ‘ (0-0)° ' (U—O)Ie' ‘ ©- 1670% | (0-1in12000)
* 488906 - L

iv 1Dy, reptesents Lhe pfohabillty tha! 50% of those axposad 10110 lmmvmously may become Infecled with vCJID.

Hean polenlal sarival vCJD risk — the sk of POIenﬂaI VCJD Infecilon based on anlmal mode! dose-responsa Information. Maan polential annual vCJD sk =
Tota! mean quaplity iv 1Dg per year x 0.5 (50 % chancs Infection rom IDg)
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“The sn 95" perc (percenhl&s) are the minlmimsnd n'axfmum fumbers thal daﬁne the range of values constiiuling the 86% confidence nlerval, Accordingly,
" the mean fisk estimales generaled by the model should fall wilhin thig gefined Inteival al least 80% of the time.
l'U - represents faterritional units of Faclor “VIIT and may be expressed waing the feim “unit™ or “umits” in this document.

For 8 5 and 95" percentile interval of 0 and 0, respeciively, the model estimates that for al least 90% of pdFVIIl reciplents the risk is zero, Allow vCJD
prevalence, donation by & vC.ID infecied Bonnr te a deVIH plasrna poo! would be: T3re snd more than, 90% of pdFVII product lDlS (of \na!s) would nol be
predicled to contaln vGJO aqen! o

Table 5.1 B Model Iiesﬁlts for Total Popu.lat'i‘on-:ba;s'ed:Exposuré and Potential
vC.JD Risk for All Hemophilia A patients who-use a Hypothetical pdFVIII

Product with 4-6 logyy Manufacture Process Reduction of vCJD Agent:

Predicted annual per person exposure to vCJD i.v. IDs and mean potential per person annual
vCJD risk:

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

4-6
Logy Reduction
-
Modsl Qutpus for Model Output for ~ ‘L_,
LOWER vCJD Case Prevalence HIGHER vECJD Infection Prevalence
estimate of based on estimate of
~1.8 in 1,000,000 1in4,225
based on i by Hilton et af {(2004)
Clark and Ghanl‘( 2005} .
-Est. Total Mean Mean e.x.po.mira Mean axposure to .
Number Total quantity to ¥CJD iy IDgs" ”;"‘ population - VCJD iviDyy: | Mean Fopulation =
savere HA Fviil used by ail of all patients per a:g.jgole;h of all patients per a:ngole:b a.
patients In | patlonts per year year - . gEh poreld year g 95‘.'. sk
us (5" - 95° poref® | (5™ 85" perc) 5" - perc) (5% - 95" peref =" perc)
Mean total
annual : 1in - ,
o .
exposure 1 800 243 6.50x10 3,077 years 5.67 x10 1in 35 years
and - ' miltion 1L {0-0)*° . {0- 2.52x10™ ({0 -1ing) .
. {0-0)
population
risk
B Dy represents the probabllity that 50% of thosa exposed (o 1 1Dy, Intravenously may become Infected with vCJD. .
Mean potential ennual vCJD risk — the risk of patentiat vCJO infection based on animal modef dose-Tesponse Informallon, Mean potential annual vCJD risk = 2
Tolal mean quaniity v 1D pes year x 0.5 (50 % d‘anca infecon from IDsg} : (, 3
The 5" 95" perc (percentlies) are the minimum and maxmum nurnbers thal dafine the range of values constitulng the 80% confidence inlerval. Accordingly,

the mean fisk eslmales generaled by the model should fall wilhin thls deﬁned Inlerval al least 90% of the time.

IU -represenls ln'lomaﬂoml units of Feclor Vill and may be expressed usfnn the leam unil” of “unlis* In this document,

® For 85" 8rd 95™ peroentlie Inlerval of 0 and 0, respectively, the mode! shmales that for al least S0% of pdFVIIl reciplents the sk Is zero. Allew vCJD

prevalence, donation-by a vCJD Infected doner to 8 pdFVill plasma poo! weuld be rare and more than $0% of pdPVII praduct lots (of vials) wouild not be

predicied lo conteln vCJD agent

V. C. Model results: Estimated annual potential exposure to i.v. IDs

vCJID agent and potential vCID risk through human deVIII used to

treat severe yon Wlllebrand disease (vWD)
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Indmduals with von Willebrand dlsease (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 YWD, FDA estimates that approximately 250
vWD patients have severe vVWD disease in.the United States and use human plasma-
derived FVIII products to 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 pdFVIil may
potentially be exposed to vCID agent if present in US manufactired product. Results from
the risk assessment model for patients with vWD and treated with pdFVIII product with a

BENE2006-025

4-6 logyo manufacturing process reduction of vCID agent are shown in Tables 5.2A. and
5.2 B. Generally résults 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:
Pred:cted Potential Annual Exposure to vCJD i.v. IDsand VCJD Risk:

Two different UK vCJD prevalence estimates.

Assuming a processing reduction of 4-6 log 49 , and’

YOUNG vWD (5 15 yrs of age)

4-6

- Logse Reduction’

Model Output for
LOWER vCJD Case Prevalence
estimate of
~1.8 In 1,000, 000
basad dan
Clark and Ghani { 2005}

Model Output for
HIGHER vCJD Infection Pravalence
based on astimate of
. 11n 4,225
by Hilton, et al (2004)

Est. Total Mean Mean exposure to | Mean potentia) Mean et);posure Mean potential
Number quanﬂty vCJD Iv 'Du’ vCJD risk vCJID iV ID 8 . vCJD risk
patlents prot__:luct used per parson per person par parso:: ' per person
InUS per par:on " pesr5 ear SPer 53‘93 per year per year®
i ngs g pnrc)° ‘ pere S porc)” (5" - 95" porg)’
o e ; e 1
Proptylaxis | a . 7 s
rophylaxis | 1 39 | 165713 | A30x10 warmion | 381107 | im0
: .. L . o - 1Iln 13,
{9878, 454396) ) '(0— 0) - D)e (0- 1.54x10™)
' 11,0450° ‘ ! :
Episodic 60 el 4141 0" 1n 48 mittion 2.06 1 0"3 1in871,000
0 - 11n 203,000
(1025, 34352) ©-0° ©- 0 ©-gomacty_ | " )
ADULT VWD (>15yrs of age) - -
. - o 1
Prophylaxis 73 186,880 1U° 4.89x10° In 4.1 rillion 4.32 510° 1in 46,300
‘ e " . {0 - 1in 11,000)
(16910, 539877) -9 -0 (0- 1.82¢107)
_
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— .
86,923 1U 1.99x107 ~antomilier |- 4.90 x10° - 1in 1 millon

-:-Ep!sod.rc 78 RO 1 ' (0 - 1in 24,000)

(2182, 240338) (u o ©-0" " | (0:e43x109

"Huriber {percent} potients in a COG sponsored study with 8 s\ales 1o survey freatment of Hemaphilla A and B conducted 1883 - 1898, Qus analysis Included 14
.pallents {<15yrs) and 28 pallents (_15yrs) {iolal = 42) on prophylaxis o epusodic \realment with Hurrsate P only and no record of inhiblter.

w m., represenls the probabllity that 50% of Ihose exposed o1 1D Inlmvenously may | become InIec!ed with vCJD,
“Mean po1enlial annual vCJD risk ~ the nisk of pulennal VEJD Infedtion based & animal model duse—response infommation. Mean potential annual vCJD risk = Tolal
:meanqy_mlvlomperyearx 05(50%d\ancelnlec1ionfromlnw) . o,

The 5" 95% pere (percentlles) are the ninlmum and maximum numbers thal define me range of values consllu:ﬂng Iha 0% conﬁdence Inlerval, Ac:ord'nply the
mean risk estimales generaled by the model should fall within this defined interval at leas! 90% of the time.,

lU « represenls Intemnalonal unils of Faclor VIl and may be expressed usung the term “unll” o *unils” In this docurnerﬂ. .

For 2 5%and 85" percentile Interval of 0 and 0, respectlvely the mode! estimales that for al leas| 90% of deVIII recpienls the risk Is zero. Allow vCJD
:prevalence, donation by a vCJD Infected donor Lo a pdFVINl plasma pool would be rare and more than 30% of pdFVINl produdt lots (of vials) would not be predicled to
conlain vJD agenl. , .

Estimation of Factor VIII product utilization by patients with severe von Wzllebrand
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 n the section above (section IV.G.2) on
FVII 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 Populatlon-based Exposure to vCJD i.v. IDsg and Potential
vCJD Risk:

e Assuming.a processing reduction of 4-6 iog'm , and
« Two dlfferent UK VCJD prevalence estimates. -

~'4-6
Logio'Reduction
Model Qutput for ... Medel Output for
LOWER vCJD Gase . HIGHER vCJD Infection
Prevalénce estimate of Prevalence based on
~1.81n 1,000,000 estimate of
basedon ., 1in 4,225
Clark and Ghani ( 2005) by Hiiton et af (2004)
= Mgan B
Mean
Est. Total - Total Mean
. Number- quantity exposure to | poputation - Moan MIB?? _
severe vWD FVIii used VCJwal:D“ 1Y pased axsgsur& to POPI;-' a egﬂ
of a N vCJD iv IDs* as
Pﬂﬂ:;g" in patizyntas"ber‘ patients per zt;n "Iakl of all patients POlOﬂf'al
oar BaT "‘ - ’::,,, ) , per year vCJD risk®
{5, pgth {5" - a5 chu o 57+ 857 perc)® | (5" . 85" porc)®
e perc)® psrc)
parc
Mean fotal s 1in 28,450 : 1in 4D5
annual 250 20,9 7.05x10 years 4.91 x10°
exposure d ears
and million 1U @- o)’ R (0- 250107 Y
population ©-9 ) Ot
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risk {3073, FT1745]

"Number (percent) paflents In a CDC sponsored sludy wilh 6 stales (o survey trealment of Hernophilia A end B condugled 1593 - 1998, Our analysis Included
14 palients {<15yrs) and 28 patients {>15yrs} (tolal = 42) on prophylasis or eplsodic realment with Humate P only and no record of Inhitilor.

aI\.' 1D represents the probabllity that 50% of those exposed lo 1 1Dy lntrairenousry'may become Infecled with vCJD.
‘Mean potentlal annual vCJD risk — the risk of polential vCJD infection based on animal model dose-response Information. Mean potentlal annusl veJC sk =

Tolat mean quantity LY. IDs per year x 0.5 (50 % chance Infection from IDg)
‘:-The 5"_—_35,’_‘ perc (parcenties) are the minimum and msximom numbers thal define the range of values constluting the 90% configence inlerval. A‘wcruing‘y,

the meah risk estimates generaled by he model should fall within thls defines Inferval at leas! $0% of the Ume, .
1U - représents infemational teits of Faclar. Vil and may be expressed using the ferm “unil” of “unfls™ In lhvs document.”

¢ For a 5" and 85" percentile interval of O and 0, respectively, the madel estimates Ihal for al leas| 90%-of pdFVIM recipients the risk is zero. Allow vCJD
prevalence, donation by 8 vCID infecied donor lo 2 pdFVII| plasma pool would be rere and more than 90% of pdFVIIL produd lols {of vials) would not be
predicted io coplaln vCJD agent, . .

Potential exposure of severe von Willebrand disease patients to vC.JD 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 pdFVIII product annually and may potentially be at
greater vCJD risk.: Using the lower epidemiological model prevalence estimate, analysis of
pdFVIIL utilization data indicated that 73 Adult ¥WD patients on prophylaxis treatment
regimen used-an average of 186,880 IU and are potentially exposed to an average of 4.89 x
107 i.v. Dsy 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 ali 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 pdFVII product used during treatment. However, the

. model predicts that 0.027% of the time the exposure to vCID agent may be greater than

zero, and there is a possible but low risk of vCJD infection. o

Totaling the model results reveals that the approximately 250 severe vWD patients in the
US used a total of 29.9 million IU, and-are potentially exposed to an average total of 7.05 x
107 i.v. IDs per year.. This represents an average potential vCJID risk of 1 in 28,450
(Table 5.2B.) or (as predicted by the model) roughly equal to one vCJD 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 1in 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 Jargest quantities of pdFVIII product annually and may potentially be
at greater vCJD risk. Analysis of pdFVII utilization data indicated that 73 Adult vWD
patients on prophylaxis treatment regimen used an average of 186,880 1U _per person per
year and are potentially exposed to an average of 4.32 x 107 i.v. IDs, Per person per year,
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 vCID infection would be predicted to occur in an
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average of’ approxunately 630 years for the p0pu1at10n of 73 Adu]t VWD patlents on
prophylaxis treatmcnt reglmen : .

The péiential nsk of VCID mfectlon for the eéntire populahon was calculated using the
higher surveillance prevalence estimate: The model results shows that the approximately
250 severe VWD, patients in the: US used a total of 29 9 million IU (Table 5.2B.), and are
potennal]y exposed 10 an average total 0f 4:.91 x- 10 i.v. IDsp per year.. This represents an
average potential vCID risk of 1 in 405, i.e., of one vCID 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 vCJD risk for pdFVIII (Table 6}
The FDA risk assessrhent for potentlal vCID inféction risk for US manufactured pdFVIIT
generates Tesults for several scenarios that réflect two key factors that greatly influence the
final risk estimates including: (1) Reduction in vCID agent in pdFVIII product during
manufacture, and (2) UK vCJID prevalence estimate. As indicated earlier, the model used
two widely differént prevalence estimates, one lower prevalence estimate based on -
epidemiological modeling of predicted vCJD cases’in the UK (Clarke and Ghéni, 2005} of
approxirmately 1.8 in'1 million and one higher prevalence estimate based on surveillance
" dataof UK patient‘tissue samples (Hilton et al'2004) of 1in 4,225. The usé of these two
estimates. gives rise to a difference in results: gencrated by the model that vaxy by an
: average of approxxmately 130 fold. R :

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

* logo, 4-6 logo, and 7-9 logjo. These three hypothetical categories were chosen to span the
possible range of reduction of vCID agent for pdFVII products. Tablé 5.3A. and 5.3B.
displays model results for a lower prevalence estimate and a higher prevalence estimate at
all three levels of reduction. It should be noted that the mean difference between the lowest
range of 2-3 logy and the highest range of 7-9 log) is nearly 1 million fold (6 logio).

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 approx1mately 20 to 55 million fold between the lowest
and hxghest risk estimates of each patxent gioup. '

=~
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and 2-3 logsg and at a h:gher Prevalenc

Table 5.3A. Rarige of Predicted Annual Mean Potentlal per HA Patient VCJD risk for deVlll — at three lovels of cfearance 7-9 !ogw, 4:6 Iogm,
e and Lower Preva!ence estimates and af

7-9
Logse Reduction

4-6
Logys Reditction

2-3

Logis Raddaction

Model Outpirt for Mode! Output for N Wodel Gutout for
LOWER vC.JD Case Model Qutput for LOWER vCJD Case Maodet Qutput for LOWER vC.?D Case _ Mddel Qutputfor
Prevalence HIGHER vCJD Prevalancs HIGHER vCJD lnfm:llon Pravatence estlinate HIGHER vCJD_Infectlc_m
ostimate of Infectlon Pravalence estimate -~ Previdlence based on 21.8 In 1,000,000 Prevalénce hased on
~1.8 in 1,000,000 based on estimate of ~1.8'In 1,000,000 estimate of - base::! nn‘ : estlimate of
based on 11In 4,225 based on 11n 4,225 Clark and Ghani 11in 4,225
Clark and Ghani by Hilton of af (2004) Clark and Ghant - by Hillon ef af (2004) (2005) by Hillan ef al {2004)
_(2005) : (2005) ‘ )
Est. Total , L
;umlgeh;' t’:‘“t?l Mean potential Mean potential Mean potential Mean potential Mean potentlal Mean paténtial
Treatment Inhibltor. | patients ey vCJD risk vCJD risk vCJD risk £ vCJD fisk vCJD risk vCJO risk
Rogimen | Sws | US| lepdper | PoLereen per persen par perscn “per person ot i
person (5"‘ ¥" parc) (5" - 95%‘ perc)"_ (5"« 9%‘ perc)“ (5™« 95" perc)® [5 - 95" perc)® (" - 95":perc)"
(sgel gsﬁ\ )Il .
No Inhib;l.of 578 157“9 w 1in 4.1 billion 11n 50 million 110 4 miliion 10 54,000 1in 15,000 . 1in a2
(21242, 00N - 1ip 1% mill " (oor {0+ 1 in 12,000) 0-0f° Q- 1in 17,
382316 (-0 (0 - 1in 1% milflon) (0 ©-1in17)
With Inhibitor 19:':5 . . o '
. - ] 2 111 3.5 bition 11n A0 millon 1in 4.8 miffon 1in 41,000 110 12,000 1in 85
Prophyiaxis | wo tmmune 83 ik o0y {0 - 1in 88 milton) (00" 10-11n8.000) (o0F - 1113)
Telerance |
With Inhibitor | .
- 82 858700 (U + in 551 rrilian 1in 45 millon 110 1.3 millon 11a 45,000 102,700 1in24
With {33235, {00y (6 - 11n 3.4 milion o-0F - {0- 1113,700) (-0F - 1in3)
Immune ; 1562043} i ) ;
Tolorance |
No 045 85270 1U 1132 tillon 11n 100 milllen 11n 9.4 million 1In 105,000 11n25.500 1in 159
Inhibitor { 4633 (0-0y° {0 - 1in 24 million) (o-0F (0- 11n 24,000} (o-o;= {0 - 1in24).
244858)
Episodic |
160458 1U . 11n 23,000
| ‘::h 151 (5?1;, ‘ iin ;-:il:lnn i 1 1:1 Iso:::r 1 lrjtg_g-;lllon ©-11012,000) 1 |:023;2w (0-1 |r1. ;315)
nhi l!.or 488506 ) (0-0} - .n ion) .

“Mean potentiat annual vCJD risk - the sk of potential YCJD Infection based on animal model dose-responsa Informatlon,

§"- 95" pere {percentles) are the mintmum and rraximum nurmbers thal defire. the range constituting the 50% confidence interval, Accordingly, the mean risk estimates from the model should fail within this defined Interval at feast 30% of the lime.

“For a 5% and §5* percentilz interval of 0 ard 0, respectively, the model estimales that for at least 90% of pdFVIll radiplenls the riskis zero, Al rovaJD prevalence, donation by a vCJD Infecled doner ta a pdFVII plasma peol would be rare and more
than 80% of pdFVIl product lats {of vials) would not be predicted to contain vCJO agent,
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This range ot 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 vCJID risk across
the three ranges of clearance can be seen. At the Jow end of risk, the mean potential vCID risk
per patient per year risk (at 7-9 logg 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) 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) tobe 1in 3.2
billion. The model predicts the highest risk for this group of patients, if they used pdFVIII
product with a 2-3 log;q clearance level and the higher prevalence estimate, would be amean ..,

poten‘ual per patient risk of 1.ig 159 159.

Table 5.3B. Range of Total Populatlon-based Exposure and Potential vCJD Rlsk

from Model Predicted HA population with severe disease annual vCJD Exposure and Risk assoclated with use °
of ptasma-derived Factor Vii:

Lower Prevalence assumptions of Prevalence of 1.8 in 1,000,000 and 7-8 Iogw reductlon ‘and

Higher Prevalence assumptions of Prevalence of 1in 4,225 ar_:d 2-3 logqg_reduction.

-9

2-3

7 4-8
Log1e Reduction Loge Reduction Logso Reduction
Model Quiput Model Output Model Ouiput Mode| Output Mode] Output
M°d°| Outp ut for for * for, for . for
LOWER vCJD HIGHER vCJD LOWER vCJD _HIGHER vCJD LOWER vCJD HIGHER vCJD
Case Infection Case, infectlon Cazp Infection
Pravalence Prevalsnce Pravalence Prevalence Prevalence Prevalence
estimate of based cn , estimate of based on estimate of based on
810 estimate of ~1.81In - gallmate of ~18in estimate of
1 DO-D 000 tn 4,225 . 1,000,000 11In 4,225 1,000,000 1In 4,225
h’a . e-r:| on by Hilton et &l hased on by Hilton ef af based on by Hilton ef a/
Clark and Gheni {z004) Clark and Ghani (2004) Clark and Ghani (2004)
{ 2005) . {2005) { 2005)
Mean
Tota!
Ext. Total Maan Mean :
Number q:.’l:a‘;ll}:ly population — population ~ Mean ! Mlean Mean Mea: (
severs bazed based - population - population ~ population — populatiy.
YWD ussd by based potantlal | based potentlal | based polentlal | based potential
potential potential o p yent
patlents al veJD rlsk" vCID risk® vCJ D risk* vCJD risk’ vCJD risk vCJD risk®
InUS patlents {5 - 95® (5" - 85® - (s*- sg"' " - 95'“ {s™ - ‘35.“' (5" - 95”‘
(g:r y;;{h perc)® perc)® perc) perc) pgm). H perc)
perc)®
ey e | ree | vem | TP | e | s
eXposure | 1,800 ﬁﬁfc?r? ~Infoction in1.6—| —infeciton In——| —infection In—|— et IN— |y g | Infections par—
a,;du | m U mlillon years 35,000 years 3,100 years ;0 :’f‘:’; years year
population 0-0)° 0-11n 5,000 {0 -0F i . {0- 54 vCJD
sk ( ) {0-1n%,000) -0 - ©0-1in2) Sifecions)

a ! -
Mean polential annual vCJID sk - the Ask of potential vCJD infeclion based on anlmal modet dose-response Information.
The 5™ $5" perc (percentiles) are the minimum and maximum numbers that define the rangs of valuea consttuling the $0% contidence Interval. Accordingly, the
grnn risk walimatex gensratad by tha modal should fall within thls defined interval at least $0% of tha ima,
For 8 §™ and 95™ percentlla interval of D and 0, respactively, the modal estmales {hal for 31 lsast 90% of pdFVIIL reciplents the riskIs zero, Aliow vCJD prevalence, donalion
by a vCID infecitd donof io & pdFVIl plasma podh would e rare snd more that 0% of poFvill product 1ots {of vals) would not he predicted 1o tontein vGJD apent.

The results from the risk assessment model shown in Table 5.3A. show a wide range of

- difference 1n the predicted risk and displays the range in our uncertainty and knowledge in
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