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‘ Table 5. 1B Model Results for Total Population-based Exposure and Potential vGJD

Risk for All Hemophilia A patients. who use a Hypothetical pdFViil Product with 4-6
logy, Manufacture Process Reduction of vCJD Agent: Predicted annual per person exposure to

VCJD iv. IDgyand mean potential per person annual vCJD risk;
« For patients with SEVERE disease, and
. Two‘different UKvCJD prevalenoe_ estimates.
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V C Model reslllts Estlmated Annual Potentlal Exposuxe to l.v. IDso vCJID

von Wlllebrand Dlsease (vWD)

- Agent and Potential vCID Risk tln:ough Human deVIII used to Treat Severe

Indmduals thh von Willebrand dlsbase (VWD) vary in severity of disease, those with ’I‘ypc 3
disease have seviere disease;. this assessmerit specifically addresses potential yCID exposure and
risk for persons with severe vWD. FDA estimates that apprexlmately 250 vWD patients have
severe vWD disease in the United States and use human plasma-defived FVIII products to coritrol

- their disease (Tablcs 5.2A. and 5.2 B.) The FDA mode}suggests that it is possible that some.of

these vWD patients usmg buman pdFVIIT may potentially be exposed to vCID agent if present in
US manufactured product, Results from the risk assessment model for patients with vVWD and . -
treated with pdFVIII product with a 4-6 logyo 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
dlsease (VWD) clinical treatment groups’ of elther Prophylaxxs or Eplsodlc treatment.
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Table 5.2A. Results von Willebrand Disease (WWD) Patients® with Severe Disease:.
Predlcted Potential Annual Exposure to vCJD Lv. [Dg and VCJD Risk; - :

* Assuming a processing reduction of 4-6 log , and .

* Two different UK vCJD prevalence estimates. '
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- Estimation of Factor VI product utilization by patients-with severe vor Willebrand disease. FDA
obtained data on pdFVIII utilization, presumably used in the’ treatment of severe von Willebrand
disease, from the CDC. Detmls of the CDC = Six state collaborative study are described in the -

_ section above (section IV.G.2) on FVIIL utilization. Anmual usage of product by vWD patients was
estimated based o 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 pmdnct utilized
per year per patient group is shown in Table 5.2A. and Table 52B. .
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Table 5. ZB Von Willebrarid Disease (vWD) Paﬂents’ with Severe Disease: Predicted
- Total Population-based Exposure-to vCJD v, ID and Potential vCJD R)lsk :

" «Assuming a processing reduction of 4-6 Iog " and’
* Two different UK vCJD prevalem:e estumates
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Potential exposure of severe von Willebrand dr.rease patzem‘.t 0 vCJD agem‘ Results based on
lower epidemiological model estimated prevalence-of ~4.5 in 1,000,000 (Clarke anidGHanii, 2005).
Adult yWD (>15yrs of age) patiernts with severe disease on prophylaxis corisumed the largest .
quantities of deVlII product annually and may poteuhally ‘be at. greater: -vCID risk. Using the. .
lower epidemiclogical modsl prevalence estimiate, analysns of pdFVIIL utilization datd ifidicated -
that 73 Adult vWD patients on prophylaxis treatment regimen used an average of 186,880 IU and
are potentially exposed to an average of 5.80 x 107 i.v. IDso per person per year, and representing
‘an average poténtial vCID risk of 1 .in 3.4.million per| person per year (Table 5.2A.). At this level © -
" of risk; only.1vCJD infection would be predicted to occur in an average of apiproximately-46,600 -
years. As mentiohed earlier the 5% aid 95" percentile inteivals for all-of the model outputs. using -
the lower prevalénce estimate (~4.5 per million) in‘Fable 5.2A. dre-from 0 to 0 meaning that the
chance of an'infected donor donating to & plasma pool would be an infrequent event. Greater than _
95% of the time 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 0.03% of'the time the
exposure to VCID agent may be greater than zero, and there is a posslble but-low risk of v€ID .
mfectlon
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Table 5.3A. Range of Predicted Annual Mean Potentigl per HA Patient vCID risk, flar'p:dF‘VHI ~ 8t two levels of clearance: 7-9 log, and 4-6 log , at

Higher Prevalence and Lower Prevalence estimates
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This range or difference in the estimates of about 10 -20 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 prophiylaxis-with inhibitor

. and with immune. tolerance, the effect of clearance on'mean potential vCJD 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;oand the lower prevalence estimate) is 1 in 1.1 billion. 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 logio and the lower prevalence estimate) to be 1 in 7.1 billion.

Table-6.3B. Range of Total Population-based Exposure and Potential vCJD Risk from .
Model Predicted HA population with severe disease annu_él VvCJD Exp and Risk fated with use of-pl

" derived Factor VIII: . : .

_ » Lower Prevalence assumptions of Prevalence of 4.5 In 4,000,000 and 7-9 log, reduction, and
* Higher P;evalgnce»assumpﬁons of Pravalence of 1 in 4,225 and 4-6 log, jreduction. ~

79 - % 7.
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The resuits from the risk assessment model shown in Table 5.3A. show 4 wide range of difference
- in the predicted risk and displays the range in our uncerbumty and knowledge in predicting the
. potential vCID infection risk for HA patients who use US manufactured human pdFVIIL
. However, as further scientific information and data become avajlable in the future, the. uncertainty’
in the model may decrease and the estimates of vC.TD rrsk for recipients of deVIII may become -
 more precise. L o .

Evaluating the total vCID infection nsk for the severe HA populatlon of 1,800 by summing the'
total annual exposure (at the higher vCID Inféction prevalence estimated), the model predicts that
.the population would use a total average of approximately 243 million U FVIIL If the patient

population used product that attained a clearance of 7-9 logyo and assuming the lower prevalence
‘thc model predicts that for the total patient population the mean total annual risk would be T

infection in 2.6 million years representing a neghglble vCJ'D nsk that would likely not glve riseto

new cases of the disease.

.V D. Sensrtrvrty Analysrs

A sensitivity analysrs was.conducted to detemune whrch mputs in the model would: have thc -
+ largest impact on estimates of exposure to ID50s of the agent responsible for causing vCID.. The
sensitivity analysis used the exposure of an adult-hemophilia patient who uses FVII for ©
prophylactic treatment and has developed immunity #nd inhibitors as the baseline, The baseline
also assumed an average log reduction during; processmg of 4-7 logs. From this baseline, erght
inputs—Efficiency of Deferral, Yield, IC to IV conversion, Prevalence in UK, 1BL, Donors per
Pool, Usage, and Log Reduction—were sequentjally set to a constant low or high value while the

* rest of the mode{ was-unchanged. . The 1ow:and high values were eithér the minimomand =~~~

maximum or the 5 and-95% percentile (See Table 5.4). The sensitivity test was run using both the'

clinical and tissue prevalénée estimates: For both the clinical and tissue models, the sensitivity test
for the prevalence in-thie UK ranged from the 5% percéntile of the clinical prevalence estimate to
the 95" percentrle of the'tissue prevalence estiniate. ’

"
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' Table 54. Input Vanables mcluded in Importance Ana.lysrs

is69x 102 compared to thie baseline estimate of 1.0 x 107,

Dscnptron of Name of Importance
variables input analysis values
variable -
Entire range of- Previepux | Minimum: 0.62
estimated vCJD ) Maximum: © 1,123
prevalence p .
in UK (cases/million) | . .
Efficiency of donor - |, - Effper Minimum:  85%
deferral policy . Meximum: * 99% |-
Efficiency of Lc. Anw | Minimoms, 0.1 .
versus i.v. route - R Maximum:.. .1~ ..
* ' Number of donors " DRpyy - Minimum:: 6500 . |-
perplesma pool . Maximum: 360000
. Quantity of ic. s o - SEpere: 2
infectivity in' infected R g5t pere:. 30 -
human blood !
Moanufacturing yield Ywr . Mxmmum: 130 . .
of FVII (TU/L o | Maximum: .270 T cees e EER
plasma) . - : . ' :
Log Manufacture . Ryog . | Minimum: 2 N
. RcductwnovaJD _'l ’ ) Maxllnum:' 9 !
ggdlt R -
FVIIIuscdpcrycar ¢ L - B l0000 +

('lU/ycgr) e e e 9 pccc: 4000000 I

) The results ef thq sensmvrty aualysrs are shown mtomadq'graphs (Flgurez. A. and 2 B ) 'Ihe . :
* tornado. graphs.are centered on the mean.exposure estimates for the chnrcaLand tissue prevalence ,

scenarios. The inputs are ordered from topto bottom based on the size of; the absolute difference
between the-estimated medn expgsure-when the. input was set to a high value compared to alow,
value. Bars extend from the overall mean exposure, estimate to the- estimates. when the input was .

held constantat a low or high value.

* Forboth the lngher tissue (Frgure 2.A) and lower clinical (Frgure 2.B) prevalence scennrlos, the

log reduction dunng manufacturing had the largest impact on the estimate of exposure. In the.
clinical scenario using the Lower vCID Case Prevalence estrmate, the mean estimated exposure

. with log reduction dunng manufactunng setto 2 and is 1.2 x 10° compared to the baseline

estimate of 1.7 x 10®. i the tissue prevalence scenario using the Higher vCID Infection
Prevalence estimate, the mean estimated exposure with log reduction during manufacturinig set to 2
Prevalende in the UK has the second
highest impact on. estimated exposure in the clinical prevalence scenario. The rest of the inputs in
the clinical (Lower vCID Prevalence) prevalence scenario have a relatively small impact on the
estimated prevalence. In the tissue (Eligher vCID. Prevalence) prevalence scenario, usage of FVII
had the second largest i unpact on the estimate of overail exposure followed by the number of
donors per-pool. The reinaining inputs had relatively small impacts on the exposure estimats.
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st ify: fReeultstanputs . L

Generil Comments on Model Outputs

. The risk estimations in this section of the risk assessment are predicated on the assumption that
" there is homogerieous mixing and dispersion of vials from.all pools among all donors. In reality,
- "vials may not be dispensed homogeneously and it is likely that patients draw from only one or 2

few manufactured lots of pdFVII product in a given year. FDA did not have data to model this
non-homogeneous dlspensmg of pd FVIT but the itiddel can be ﬁsadto esﬁmate the average
maximal level of i.v. IDs; exposure if on a very fare chance all vialsused by a panent in a given
year happened to contain vCJD agent. ;

A E Uncertamty and Data Gaps

Uncertainty arises from the absence ofmfortnatxon of avmla‘bxhty of ln:mted mformatxon In our
probabxhstxc model statistical distributions aré used, whei possible, to represent the uncertainty of
much of the information used in the:model. There arc:unceitainties in the information and the
mode} that we were unable to quanhjy arld ’that arg nqg;epresented in the final risk estimates.

Some of the difficult to quantify une ﬁ assoclated with the extrapolation of a. human

.dose-response relationship based on-animal-data, an assumed linear dose response with no

uncertainty or variability bounds, and assumption of infectivity in the last 56% of the mcubatmn
period. We express the uncertainty of the final risk estimates generated from the mode] using a: -
mathematical mean (average) of exposure in IDy units and the 5* and 95" pereentlles -of a

" statistical distribution representinig thie’probabilities and:tanige of potential vCID risk. The
- uncertainty for the risk estimatés generated by. this FVIIE risk-assessment model is significant and

decision makers should use the results- wrth caution. Smularly,, patients and physicians should
understand that the uncertaintics axetae gteat dt this time’to:deternyin:the preseiice, abisence or *
degree of actual risk. In the'future, additional research and information: may.be substituted for
assumptlons or used to improve estimates for the individual ‘Parameters and ultlmately 1mprove the
precision of the final risk estimates generated by the model.

Even considering the assocxated uncertamty of estimated risks, risk assessmeiit provides an

estimate of risk based on the current and known information. It is still a useful tool that can inform.
the science-based decision makmg process. It can identify data gaps and research priorities where
additional research and information would have the greatest impact on enhancmg the final risk’ .~
estimates, The sensitivity analysis results in Section IV.D. indicatéd that the risk assessment results
are highly dependent upon log reduction of vCID agent (Rrep) during the reanufacturing process.
The modeled estimstés were based upoh levels of reduction seen for manufacturing steps of
several different types of plasma-derived products that were similar in some but not 4l respects to
those used in'the manufacture of FVIH products. More high quality data on the levels of vCID
agent clearance achieved during the pdF VII mariufacturing would likely i improve the final risk
estimate generated by the FDA model. Given the lack of data on vCJD agent clearance for pd FVIII
uncertainty is constderable
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" Better mformatlon on when infectivity is present in human blood during the mcubatron penod isa

critical factor in the model, especially if the higher vCID inféction prevalence estimate (of I in
4,225) is in the range of the dctual vCID prevalence, and would improve predictions generated by
the model. There are no data available on the level of infectious units or IDsp units present in the

bloodstream of vCJD infected individuals at the time of blood donation. The model extrapolates an .

" estimate of the lével of vCID agent that might be present in human blood based on data from,

. several animal models. However, the presenceand level of agent présent in an mfected individual ;
. atthe time of blood. donatron could differ from our assumptlon and this- adds to the uncertamty of :

the risk assessment outcomes

The model estimates exposure to the vCID ggent in the form of i mﬂ-avenous IDsuumts Data are St

not available to estimate the probabﬂlty of various clinical outcomes, such as infection or illness
that might be predicted to-arise from exposure to a particular Jevel of agent:—kltheuglrwedld- .
estimate a probabxhty of mfectlon in our model the uncerta,mty associated with the estimate is .

‘considerable. However, a. meanmgful dose-response model would need to be generated for vCJD

exposure, in humans to improve estimates of the probabxhty of adverse clinical outcomes for .
- humans. The type of data needed to generate a dose-response model that would impiove the

quality of TSE risk asgessment predictions would neéessitate mjectron of groups of animals at
several diffefent ooncentratxons of IDso, including low doses below 1 IDsousing g protoco] that

‘mimics transfusion transmission of vCID in humans. Both infection and duration of the. mcubatzon:;

petiods at several drﬁ'erent iv. IDso eoncentratlons would be useful endpoints for developmg )
informative dose-response relatlonshlps Grveu the state. of the current TSE science, estimates of |
the probability of vCJID infection or iilness arising from exposure to the vCID agent are stilf

extremely uncertain, Nevertheless risk assessment js a tool that provides insight‘into important, | Qe
factors. where addxtronal x:esearch is needed into productrqn processes, tools, or strategies thatmay o

Further reduce vCID risks and advance, product safety for patients.

The manufacturxng processes for deYIII are hrghly vaned —therefore; any potentml cleamnce of A.
" the vCJD agent during productxon is likely varm.ble and dependent upon the speclﬁc stepsused:to .

. produce the final product. For example, the techmques applied in fractionation process vary from
manufacture to manufacture including the sizes of plasma pools used for producing pdFVIIL, the
- yield of products, and the reduction of infectivity during processmg varies within a limited range
from batch'to batch. In addition the utilization of pdRVIII varies from individual to individual.
This risk assessment considers the typical production and utifization. Uncertainty from the model

should be appreciated. Human plasma-derived FVIII is typxcally prepared through successive steps

of large scale fractionation during the ‘manufacturing process. Cryoprecipitation is the firstand a

common step in preparation of pdFVIII. Afterward, cryoprecxpmate undergoes further fractionation .

procedures such as precipitation, absorption/desorption, ion exchange and filtrétion to yield

* ‘intermediate purity FVIIL In certain cases some hospitals' may prepare small amount of

. eryoprecipitate FVHI from small plasma pools (1-8 donations/pool) for special treatment purposes.

* Prefiminary risk assessment results indicated that the risk that vCID would be transmitted through
cryoprecipitated ATIF is relatively low due to the small size of plasma pool and small numbers of

" donors irivolved. This risk assessment uses two ranges of posslble clearance of vCJID agent from
deVIII of 4-6 logy, and 7-9 logyo to.cover the possible ranges for all pdFVIII products presently
in the marketplace.
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- risk'of infection that is llkely 1o be very low, it is not possible ot the rivdel to providé a precise
estimate of the vCID risk in general; of of the actual'risk to individudl patients. “Althoughithes '
“actual risk is hxghly uncertain, the risk assessment model m'dlcates that the most nnportant factors -

L product thatmdrvnduals used, and ﬂ1e vCID prevalence in. the’UK donor pOpulatmn.' '

V. F. Conclusions_

Results from the FDA deVIlI risk assessment. mode] suggest that the risk of vCID infection from
US mamfactured deVIII generally appeas likely to be very low, but may not be zero. For US
plasima donors, the major source of vCID risk is dietary’ exposure during travel and/or resrdency in
the UK, Frince, or other countries in Burope since. 1980, Although donor deferral criteria in place
since 1999 have reduced the risk of donation by exposed persons sore are not deferréd ad
potentially may doriate plasma that contains the vCID agent, However, the model suggests that the
hkehhood ofa vCJ'D contaminated plasma pool is low. .

Manufacturmg processes for humari pdFVII produets likely reduce the quantlty of v€ID agent if
present; but the level of reduction through manufacturmg steps is not precisely knowri. Clearahce E
of TSE agents in mannfactunng appears to vary among products, but has not bedn measured in’
standardized stirdies which might alow miore rieaningful diréct compansons Based 'on cirrénily
available experunenm] studies, it is est:mated that pdFVIII- products potenﬁally Kaved: loglg (or: -

"10,000 fold) or greater inanufacturmg process reduction of thé.vCID. agent. ASSuming a4-5 IOgm

manufacnmng process reductlon, the modeling prédicts that the potential risk per person’ per yéar:

_ for patiénts with severe HA' lising deVlII rénges fromil in 10,000 for the: highet vCID' prevédence B
. estimaté and hxgh product usageto 1'in 4.0 million for thé lower” vCID: prevalexrce estimiate and

loW product usage Diie to the wide range of miethiods tised for elearance studies' cuﬂenﬂ)‘ )
available, gaps'in inforfation, and the results of the miodel, ft i is not possrble ‘4t this. time to
deterinine W1th any cermnty 1f a specxﬁc product may be less or more safethan anoth

Although's results of the modél'suggest ekposure fo VCID agént is possible, and is'd pofential

affetiing risk are the clearanice of the VCID agent though mniificturing steps, thie amount of
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APPENDIX A
Supplemental techmcal mformatlon for the FDA Risk Assessment
. Appendix A provxdes additional technical mennanon of modelmg approaches and detauls of data used in

specific sections (but not all sections) of Section IV. The heading and fumbering of each section in this
_appendix mirrors the sections in “Section IV. Exposure Assessment” portion of the risk-assessment

document and the model spread sheet. The model 'was developed usmg @Risk: eomputer sofcware version '

. 5.5 (Palisade Co.).

"Most of the data zmd mformatxon used in the model were converted to statlstlcal dnsmbutrons, Whenever .
possible, representing the variability and tncertainty associated with the input variables. In.general, we -

- used a single value; or point estimate, if no inforrnation was available that could be used to quannfy the
variability:and uncertamty ‘We used a uniform distribution, represented by a' minimum and maximum -

value, when there was only enough information to define a range; a triangular distribution, represented by .

.a minimum, ‘most likely, and maximum value; when there was enough information to define a range and
most likely-value, Other moresophxstlcated parametric distributions were used when there sufficient data
available 5o that we could evaluate, orfit’; several possible, distributions and choose the distribution that
best reflected the pattern of the data. In other cases, we-used point estimate for sets of correlated input

- variables-such as donation rates by individual age group and percentagé travel by destmatxon Applying "

statistical distributions to these variables would greatly complxcate the model and expand the
ccmputat\onal time required fo'generate model results by several days. We bélieve point estimates givea
reasonable representation of the input-variables, However, we.do acknowledge that the use of point

N estxmates may- underestrmate the uncertamty assoclated w1ﬂ1 the'i mput vanables

Module 1. Prevalence of vCJ]) in the United ngdom (mcludmg sectlon A-IV

. A-. IV.A. Prevalence of vCJD in the Umted ngdom (Module 1)

- ALV, A.l DK asymptomatic vCJ'D infections estimated using eprdemlological
modeling results (Clarke and Ghani 2005) and adjusted for all three genotypes

. AIVAla Estlmatlon of the number asymptomatlc vCID mfectlons in UK in 2002
Vanable Asym-vC'JD., - Number of asymptomatle vCID mfected individuals in the UK in year 2002,
See workshcet “Model-IV. Exposure Assessment" for full calculatlons ‘

Predxcted vC.TD clinical cases from 2002 onward includé 32 vCID cases diagnosed from 2002 to 2003 .
and 70 (95% CI of 10-190) cases predicted by Clarke and Ghani (2005) for years from 2004 to 2080. This

gives a total of 102 predicted clinical cases (95% ClL: 42-222 cases) from 2002 onward Predicted total
A-1

’3.39‘.

vCID clinical cases from 2002-onward represent the number of asymptomatic vCJID individuals in 2002

- among PRNP-129-MM (MM) genotype, because to date, all reported ‘clinical vCID cases have been

come from MM genotype

The; nlmber of asyrnptomatxe vCID mdmduals in'2002 among MM genotype was used in 2006 nsk
assessment for calculation of UK vCID case prevalence. However, recent evidence suggested that all

‘genotypes including persons who are Methionine-Valine (MV) heterozygous or Valine (VV) homozygous

at codon 129 of PRNP are susceptible to the disease. Reports of PRNP-129-non-MM (non-MM) genétype
individuals with immuno-histochemical evidence of vCID infection detected post-mortem have been
published in the literatures (Peden 2004, Ironside 2006). In 2009, FDA. began updating the risk
assessment. *As part of that work and the 2010 update we multiplied the case prevalence estimate used in
2006 version of the risk assessment by a factor of 2.5, which expands the previous'Lower vCID Case
Prevalence estimate based on only-the MM population to include the MVand VV genotyped populations
as well: "The-factor of 2.5 was derived from dividing 100%:(representing whole population) by 40%
(representing percentage of MM population). Therefore, the estimated total number of asymptomatic
vCID-infections in: overall UK population of all genotypes in 2002 hasan average of 255 cases:((32 +.70)
x 2.5 = 255) with a 5% percentile of.105 casés: ((32+10) x 2.5 =105) and 95% percentile of 555 cases -
((32+190) x 2.5 =535), This new estimate wasused in 2010 update’ of the- FDA nsk assessrhent for..

ca]culatlon of vCJD case prevalence estnnate for UK populatxon .
3 A-IV A:.-l. b. Age dlstrllmtmn of asymptomatnc vCJD for dlﬂ‘erent genotypes

Cases of: vCJD occur mrelanyely young mdwxduals (medlan age of 26 years (Wadswonh and Colhnge,t -
2007)): compa:ed to classic.CID: Blood and plasma donors are usually range,from 18 - 40 years of age, .
among whom the vCJD prevalence would be expected to be higher than that of the general population. -,

‘(Table A.1-1). Because age specific rates of donation and vCID infeétion would likely have a large effect

on the final risk estimate, the FDA model carefully characterizes the age specific prevalence of vCID and

.donation rate, Age specific vCID prevalence rates are calculated for eachi-five year age group beginning at ..

age group of 10 — 14 yrs, 15-19 yrs and so ori — and applied throughout the FDA model in estimating

. vCID risk-and prevalence for the residents of different geographic regions (UK, Franceé and other

eountnes in Burope) and the 'US blood and plasma donors who traveled to those regions.

The 2006 version of FDA model used age mfonnatron on reported vCJD clinical cases to calculate the )
age-specxﬁc percentage and prevalence of vCID infections. Thie age specific percentage of reported vCID
cases is shown in Table IV.A.1-1. For a more accurate calculation the 2010 updated version of FDA
model used age at the inféttion (shifting toward-youiiger age o icliide: mcubanon period) to calculate the
age-speclﬁc percentage and prevalence of vCJD mfeetlons .
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Table IV.A.1-1, Reported vCJD cases in- the UK and percent of us Source Plasma and blood
(recovered plasma) donors by age groups : .

Age group <t0 | 10-14 {15 [1819} '20-24 25-29 | 30-34 .| 35:39 | 40-44 |4s-a9| s0-54 |s5-59| -60-64 g >70
. - 13 . . o . .

Reported =~ | 0 s | 2 32 30 n | 13 ‘ ;s F] s 0 s
UK (through ) G4%) | (154%) | (18%) | (204%) | (149%) |-28%) | B4%) | 2%) | G4%) (0") (4%
2003y . R ; )

(%)

Age L ‘o 0 0 F12% ] 293% 141% M.1% 96% | 9.6% ]| 58% | s8% | o% 0% | 0% | 0%
|distribution of o A R L . .

US Source | . ; .
Plasma donors’| - [ L T AR I

oy 2 Y I VRS SURERY: A AT R AV (VU B R 1 .

Age Jof dor Polsw| en | a% [ jow | 12% { fow [12% | 1% ] 7% [ | 6% [ 0% -
distribuhonnf e .o .. RTINS R o e . e N
US Biood

(Recavered -
plum)donon

Hilton etal, 2004°

.....

8¢ groups
DeIAprrmded to FDA by Wcsm in 2002 .

A-IV. A. 1. b i Percentages of PRNP genotypes i in the populatron '

_A Variable; Perc,,..,Perc., and Percw, Percentagee of MM MV and-VV genotypes among the populanon.j

'Assumptrou used m the model The model assumes 40%, 50% and 10% populatlon are MM MV and
vv genotypes, respectrvely (AIpeovxtch etal 1999), these values wére used as pomt estimates in the -

A-IV A.l b il Pereentage asymptomaﬁc vCID attnbuted to'age groups and genotypes

Calculaﬁons for this sect:on are in'the model worksheet age-esy VCJD” and are descnbed in. detmled below: .

Variable: vCJD,,,,.., - Reported vCJID cases in the UK by, S-year age groups (through 2003) begmmng at
10~ 14 yrs, 15-19 yrs and s0 on.

Data used in the model Dp.ta on the vCJD cases in the UK was denved from Hxlton et al (2004) The
data includes cases through the end of 2003.

. Variable: PercWPercentage vCID cases attributed by each age group from 10 = 14 yrs, 15 19 yrs and
S0 on.

A-3

234

Assumptlon nsed in the model: We assume each of four age gtoups, 55-59 yrs, 60-64 yrs, 65-69 yrs and
70-74 yrs, contributes same percéntage in vCID cases. Five reported cases (Table IV.A.1-1.) have been
identified in the 55-74 yr age range (speelﬁcally, three reported cases in the agé-specific prevalence
grouping shown in Hilton et al. (2004) for persons aged 55-74 yrs and two cases of biood transfusion

'VCID (each > 64 yrs of age) (Llewelyn 2004, Peden 2005)). We used an average of 1.25 cases for each of

the four age groups, 55-59 yrs, 60-64 yrs, 65-69 yrs and 70-74 yrs.to-estimate the percentages for each
group. -

-Variable: Pr(infectewmm }’r(in_/‘ectc.v:m;y.‘.,q Pr(mfectz@ Veaget Probabrhty of mfectlon ata specxﬁc

age for a specxﬁc genotype

The probabllxty of infection was calcuiated as cumulative form of d:stnbutlon of age at time of mmxl
infection. The distribution of age at time of initial infection‘was calculated by left shifting the distribution of .

- age at diagnosis for MM genotype, which was generated using age mformatlorr on reponed chmcal cases, by a.
. unit represennng incubation penod for MM genotype. . .

AsJumptidn used in the model:: Probablhty PRNP-129-MV and -VV; genotypes having been infected.at

. specific age are same as -MM:genotype; and some of -MV.arid -VV will eventudlly develop overt disease -

and their b]ood mey contain the mt'ectxous vCID agent fora pomon of the mcubatlon period.

Assumption nsed in themodcl Three genotypes wers equslly suseeptrble tothe dlsease, thus the derwed o

o dlstnbuuon of ageat tlme of mmal mfecnon for MM genotype was also apphed to other two genotypes

Assumptrou used in the model: Based on information of BSE and vCJD epldemxcs, estlmated mcubatron

- period for MM genotype raoges from 10to 15 years.

The estimation of mcubatlon periods for MV and VvV genotypes reimiains cOmphcated ‘aind fidre uncertam, -
because so.far there have been no clinical cases reported from MV and VV genotypes. Given this )

_considerableincertairity, we- made simplifyin, ‘g assuinptiozis thiat the incubation pericd for MV and VV is 20

year longer than that for MM genotype. The 95 percerm[e values of incubation period for MV and VV are
55" years, wluéIr was: estunated based on ﬂie maxrmum mcubatxou penod for kufu (Colling’e 2006)

Assumptxon used in the model The mcubatlon perlod is presented by gamma dlstnbutron wrth medlan
of 12 year (90%CI; 5-35 years) forPRNP-129-m/I genotype anda medran of 32 years (90%CI 25-55

. -years) for uon-MM genotypes

Variable: Pr(dtagnase@ MBE-age; Pr(dmgnasedm_m, Pr(di_agnased) yy..,,,. Probabxlxty of bemg dxagnosed

‘ata speclﬁé age fora: specrﬁc genotype given infection:

Probability of bemg dlagnosed. is caleulated as cumulatwe form of distiibution of 4 Age at time of diagnosis. -
The distribution of age at diagnosis for MM genotype is generated using age information on reported clinical
cases. The distribution of age at time of diagnosis for MV and VV genotype is generated by right shifting

. distribution.of age at time of diagnosis for MM by a unit representing extra incubation penod needed for

MV and VV compared to MM genotype.

. Assumphon used in.the model: The extra mcubatron penod needed for MV and VV compared to MM
. genotype is approximately 20 years.
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Variable: Pr(asym-vC’JD)Wm Pr(a.sym-vCJD)My_.,,, Pr(a.sym-vCJD) Weage Probablhtyof
asymptomatic vCJD infections for a specific age group .and genotype.

The probability-of asymptomatrc VCID infections is calculated by-a joint probablhty of bemg mfected and
not being dlagnosed An example equation for MM genotype is shown bélow:

. Pr(asym ~ vCJD)W_m—Pr(mfeced)m_q" x(l- (Pr(dmgnased)w_q,) L ,‘(fV.A.l-l) :

Varlable Percﬂ,,,cm(,gm Percmcm(,gw and Perc,,,,.,c,m(m).m Pencentage asymptomatrc vCID
cases attributed to different age groups and genotypes L " el ..

The probabllxty ,of‘ asyn;pbomatxc vC.TD mfectwns were normahzed so that all age groups of all genot)?es.

added up to 1, then, multiplied by percentage of three genotype in the populatmn 1o artive percentages of .

PRV

asymptomstre vCJD cases attrrbuted to drﬁ‘erent age groups and genotypes, Lo

A-IV. A l b il Number of asymptomaﬁc vCJD in a speelﬁc age group wnth a speclﬁc genotype -

See worksheet “Model-IV Exposure Assessment” for dlsplay of full calculatrons

]

: Vanable Asy—vC‘JD—IWM Asy-vC’JD-MVM A.\y-vCJD-W - Number of asymp’tomahe VCJD
i -mfected mdmduals fmm a speclﬁc age gronp i year 2002 . .

Vamble. Asym-vC]D.,. Nunber of asymptomatlc vCJD mfected 1nd1vxdua]s in :he UK'in yeax 2002.-
(estlmated in sectlon IV-A 1.a) .

o

Asym-vCJD Mll,,., Aeym-vCJDuxPercm,Wm ' ) 4;(IV.A_.1-2) N

ALV, Al Prevalenee of'esymptomaﬁc vCJD inthe I)K by ~u§e and, genotypé n
Vanable Pop,,.,..- Popula'ﬂon in the UK by. age groups (Thousands) T ; . :

Data used in the model The dam for UK popul,atxon were sourced ﬁ'om UK govemment stntlstrcs (UK /
. National Statistics, 2005). Where UK, data were orga.mzed in broader categones of 10to 15 years we
allocated populatxon equally among smaller 5 year age groups

The prevalence ot‘ asymptomattc vC.TD cases in the, UK by age group and genotype is estimated usmg the
equation: .. - - P .

Prevwwwfmm-vgmmm/mpmmxpmm' o . ;~(‘IV.A.1-3)

A-IV A2, UK asymptomatic vCJD infections derived from a tissue surveillance study

(Hilton et al 2004)

‘This estimate was.used in FDA 2006 risk assessment as UK vCJD mfectlon prevalence, and remained
same in the updated 2010 version.of the FDA risk assessment. -

- AIV. A.2 a, UK asymptomatxc vCID prevalence of 20—30 years age group -

- A réfrospective tissiie surveillance study (Hilton ef al 2004y examined 12 674 tonsrl and appendlx tissue- -

samples surgically removed from UK. patients for the accumulatiofi of vCID infections agent. The -
research found 3 samples positive. This data was converted to an average rate of vVCID inthe UK - :
population of 1'in 4225 or prevalence of237 cases per million (Hilton et ak2004), The authors (Hiltoir et.

- al 2005) indicated that approximistely 60% of the- samples tested (front 7,600 patients) camé from-patients. )

20-29 years of age, and the 3 positive samples were also fioin this age groip. Démographic inforration. -

. of reported vCID cases (Table IV.A.1-1) indicated that the younger population (20 -29 yrs of age) that
" was deliberately oversampled in this study may have been more susceptible to the disease, The vCID

previleiice amchg UK ‘popilatisi defived frony the duiveillance study aighit, therefore; be-over: -
represented by the 20-29 Yyears age - Sroup.  Therefore, we used tissue survexllance data to calculate the
vCID prevalence for-20-30 years age group (6né of age chtegories used iri-the model) using 60% sdmple
size as denominator: We used 3 positives out of 7604 tested samples from age groups of 20-30 years _

(60% x. 12674—7604) to determing the most likely. value (3/7604) gnd 95% confidence intervals

- (determined usirig statlstlc proceaure BmormalXec'm soﬁware STATXAC} Assummg the sensmvrty and

specificity of the testing method is 100%, we calculated 5 vCJD prévalencé of approximately 400 cases
per million. for whxch we. assumed a 95% Clof1 Q0-1200 cases pe: mijllion for, 20-30 year old group

: Vanable Prev,,...m... Prevalence of asymptomatrc vCID infected mdlvxduals in the UK 20-30 year old .

age group (cases/mllhon)

"Assumptron nsed in the model. The vCID mfectrous agent is present in the blood of the mdmdual when

the accurhiitatidi of Pitons protem Gan Be*deﬁected in lymphoretleular trssue

’ Assumption nsed in the model: Prewlenee of vCID-asymptomatic mdxvxduals in the UK 20-30 year old
age group is hkely to be 400 caseﬂmlllron, 95% CI—100-1200 cases/rmllxon»

T Ly "t .

A-IV.A.Z.b UK vCJD prevalence in spemfic age group vnth specxﬁc genotype

We determmed the proportronal drﬁ'erence between the pereentage asymptomanc vCJD cases from the

20-30 years age group and that from each of the other age groups (estimated in A-IV.A.1.b.if) and
multiplied the estimated asymptomatrc vCID cases among20-30 year age group to arrive the number of

: asymptomatlc vCID cases for-remaining age groups.

Variable: Pop,.h;a Population in the UK by age groups (Thousands).'.
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Variable: A.sym-vCJD,,.,, -The number of asymptomatlc vCJD infected mdlvrduals in the 20-30 yr-old
UK age group, Tlns vanable is represented by the equatlon

f,‘ VA2

* Variable: Asym-~vCJD-, Ml{m, A.sym-vC’JD-MV,.,.Asym—vCJD—W,_,- Number of : asymptomatlc vCJD
: mfected mdmduals in the UK by age gmups of speelﬁc genotypc

A-‘:Vm‘vc-mmo P"e"vcwuox Popucassa

Assnmptrons used in the modelh'Fhree genotypes are equally susceptrble to the drsease, therefore, totalv
-infection cases for a specific age group are attributed to three genotypes in proportion to the populatron

. . slzes of three genotypes.

Asan example, the number of asymptomatxc vCID mdwlduals inthe UK of speerﬁc age group wrth a
MM genotype was estzrnated usmg the followmg equatron ! : L

'Asym-vcw-m,.,*wm-vamm.xfpwerw xPercm VA 2 -

‘Vanable Prey, Prev‘ B 'pl'ev.g--amm- Prevalence of asymptomatre VCJD mfeeted
* individuals in the UX for speclf' ic age group with a’ speerﬂc genotype (cases/mllhon)

Caleulatron for tlp prevalence pf asymptomatle vCJD cases, ln the UK specrﬂc age group with speelﬁc )
genotype 1s  same as shown jn seetlon IV.A. Le . Lt

]

Module 2. Potentlal VCID risk for US plasma donors and plasina pools
(mcludmg sectlons A1V, B., A-IV, C. and A-IV D )

A-IV.B Estrmatron of vCJD prevalence inUS plasma donors and plasma pools o

.Based on, data FDA received from several manufactm'ers we assumed that a plasma pool used t0 :
manufacture deVIII product in the US in the year 2002 consisted of 6,000 to, 360,000 donstions, and
several donations in the pool likely came from the same donor. In this section of the model the estimated
vCID prevalenee in UK population was used to generate variables and parameters for calculation of vGIJD

. prevalenee in US plasma donors and the potential number of vCID donors or, donatrons that might be .
present ina plasrna pool.
A-IV B. 1 Annual number of plasma donors (See worksheet “Model-IV, Exposnre
Assessment”) ) N

" AJIV.B.l.a Sonrce Plasma‘colleetion' in the United States: characterized by donor agé

“A-T
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on

Variable: DN.— Annual number of Source Plasma units used to make pdFVIIL

Assumption used in the model: Based on data FDA recerved from manufacturers it was assumed that,
‘on average, 3.3 million units of Source Plasma were used in each year to make pdVIIL It was further

&ssumed that there is a 10% standard deviation'in the number of Source Plasma units used to make
pdFVIII for any given year.

Data used in.the model: The information on a.nnual units of deVIlI made from Source Plasma collected

in the US and unit volume of Souree Plasma was eolleeted from deVIlI manufacturers. .

Varrable DR,—-Annual number of donors who conmbute Source Plasma for manufacture of deVHI

Assumptron used in the model: }t was assumed that tIxere are approxlmately 1 mlllxon Source Plasma

- donors in the US each year. It was further assumed that Source Plasma from any individual donor may be

used to make pdFVIIX, Therefore, we calculated that there were approximately 1 million donors.who .

" Contributed Source Plasma for the manufacture of deVIII It was further assumal that there could bea
* 10% standard devratron in the number otdonors in any grven year e s e

Halh el o

Variable; Age Age mfonnatron for US plasma donors was grouped in a two year merement for 18-19

. years ‘old Bedausé the'madel assumed tha#°18 'wais assume’d to be' the tinimiim‘age of donation. The "

remarmng population was grouped by S-year increments = meludmg 20- 24yrs old: 25-29yrs old, and $0°

o
Variable' DR,,.,.,.. 'I'he percentage of Source Plasma d.onois ﬁ:om 8 gryen age grpup
Aes!

iy

. Data used in the model: Distribution 5f US Source Plasna’donors bynge'Was Sbtained Frotm the Blasina
- Protein Therapeutics Association (2005). Where data (PPTA, 2005) were organized in broader age groups

of 10 years or k5 years, we generated S-year age subgroups by allocating the percentage equally among
each subgroup .

LR A AR L

" Variable: DR:M- The annual Souree Plasma donors by age groups who eomnbute plasma for deVIII

manufactunng is represented'by the eqnatron

DRS(m)-DRS"DRS-m) o | ‘f‘ e S (IVB--I;I»')‘:: E

A-IV B.1.b. Recovered plasma collectlon in the Umted States Charactenzed by
donor age

Variable: DN, - Annual units of'recovered plasma used to make pdFVILL -

" Assumption used in the model: It was assumed. that approximately 1,800,000 uaits of recovered,plasma.

are used to make pdFVII a.nnually This estimation was generated by back: ealeulatron begmnmg ‘with the
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‘

total quantity of pdFVIII manufactured in the US. It was further assumed that there was a. 10% standard

_deviation in the ‘number of units for any given year.

Data used in the model:_The annual number of tofal units of deVIII manufactured from Recovered
Plasma collected in the US was estimated by back calculation. The calculation-was based on'the total
quantity of-annual-units of pd VI product made from Recovered Plasma collected in the US. We can-
further estimate the number of donations used to make the pdFVIII from Recovered Plasma- using .
estiimates in the literature for the average.yield of pdFVIII 187 units per liter of plasma (WFH, 2004) and
average volume of single unit of recovered plasma (200 ml per unit). The information on annual units of
deVIII made from Recovered Plasma collected i in the US was collected from pdVIII manufacturers

N

Vanable DN.,.,,.,., - The percentage of blood units donated by a given age group

Data used in the model: Distribution of biood units by dorior age group was obcamed from Westat data
provrded to FDA in 2002 (Data shown in Table [V A.l.-1).

Varrable DNy, — Anniual uruts of recovered plasma used to make deVIII hy donor age group

DNR(,M—DN xDNB,p,,‘(,,) P S mBy

-

C

. Variable: DR, — Annual. number of donors by age group who contnbute recovered plasma that 1s used

for manufacture of pdF VIl

‘ Assumphon used in the model: Each unit of recovered plasma used to make deVIII comes from

" different donors. 'l‘herefore, number of donors from an age group equals the number of donations from

that age group. )
The annual number of recovered plasma donors by age group was calculated using the equation:
DRn(m) "'DN Riage) Co. - . ] T AVB.1-3)°

Varmble DR, The annual total of potentlal recovered plastna-donors who contribute the plasma that is -
used for manufacture of pdFVIII, whrch was estlmated in the model using the summation functron

DR, = fDer o T P (IVB1-4)
Assuniption ased in the'model:'Minimdm ags for a qualified donor is 18 years. °

A-IV B. 1.c Total plasma donors and donatrons- for maiufacture of deVIII in the
us .

Vanable DRy, - The annual total of potentral plasma donors who contrrbute plasma for pdFVIIl

" manufacturing is estrmated by summmg the number of Source Plasma donors and recovered plasma .

donors.
A-9
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. Variable: DN,. - The annual total of potentml plasma units used to make deVIII is estimated by
- summing the number of Source Plasma donations and recovered plasma donatlons

A-IV.B.2. Annual number of, plasma donors potentrally infected and whose blood
may contain vCJD mfectrvxty

This section of the model] estimated the annual number of US plasma donors potentmlly exposed to vCID,
and infected during trave} or residence in BSE epidemic regions, and potential number of infected donors
whose blood contains vCID agent at the time of donation in year 2002. We modeled five potential sources

" oftisk for plasma donors.separately, travelers to the UK, travelers to France, travelers to the other .
countries in Europe mrlrtary personal who have been deployed to rmlrtary bases in Europe atid Euroblood

recipients. » - ) N P |

ALV B.2.a Us plasma donors with lnstory of travel. to the UK. Annual number .

'potentrally infected and whosé blood may contam vCID agent

. Thrs section estimated numbers of donors who have lnstory of fravel fo the UK and numbers of doriors

who might have been infected during fravel in UK and whose blood may contain vCID agent in 2002.

" Detailed calculations are on the model:-worksheet “IV. B: 2::a Travel-UK?.. The.resulis of calculations -
" were drawn back to the model main worksheet “Model-IV. Exposure Assessment" for subsequent
' calculanons of the model .

. A-IV B.2 a.i. US plasma donors wrth lnstory of travel to the UK Percentage of donors and duratron
- of travel (see worksheet “IV B 2 a Travel-UK")

The risk of veID infection.in US plasma donorsisa functrbn of the intensity of exposure to the BSE .

o ‘agent. FDA model assumed the intensity of exposure to be proportional to the amount of time spent o i

duration of travel in the UK and the prevalence of BSE in UK catfle.during the; :period from 1980 — 1996.
In the early. l980s human exposure may have begun at a low level ag BSE spread among: the U'K cattle
population. The BSE epidemic expanded throughout the 1980s and peaked in 1992, then, risk started to

" decrease as animal feed measures were implemented and more stringent human food chain controls were

lmplemented in 1996. We assume that the likelihood that infected animals or products from BSE-infectsd

- animals in the UK entered the human food supply after 1996:was small. The FDA model used data.from }
- the National Blood Donor:Travel Survey 1980-1996 (TSEAC 2000).t0 derive estimates of the percentages -

of US donors with a history of extended travel or residence (>=3 months) in the UK during 1980-1996,

. and to derive the frequencies for various durations of travel less than § years. The accumulated durations

of travel of 3 months, or more corresponds to the length of time in the cutrent policy that deférs donors -

: ﬁ'om blood donation.

Fhe travel survey data on blood donors has limitations because it may not exaeﬂy'reﬂect the travel
histories of Source Plasma donors. Some may argue that source plasma donors travel less frequently than
théir bleod donor counterparbs 50 use of data on blood donors may overestimate thié risk. Unfortunately, to_

" our knowledge there is no travel data available on Source Plasma donors. Therefore, we assumed that

Source Plasma donor travel characteristics to the UK and other countries in Europe since 1980 are similar
A-10
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to those of whole blood donors and used this mformatron in the.risk assessment. Recovered Plasmia is
plasma that is separated or “recovered” from a unit of whole blood soon after the blood is collected, As
expected, the characteristics of Recovered Plasma donors mirror-those of whole blood donors,

Data used in the model: National Blood Donor Travel Survey 1980-1996 was condircted by the
_American Red-Cross and ‘presented at the Transmxssrble Sponglform Eneephalopatlues Advrsory .
Committee (TSEAC 2000). - .

. Vanahle i - The duration interval used to group donors: who traveled to the UK ﬁ'om 1980-1996 based
_ onthe quantity of time spent in the UK during the penod from 1980 199%. - .

- Variable: D~ The average ( duratron of time (m months) for interval i representing the duratxen of travel .
- . or residence by US donors in the UK durmg the penod fmm 1980-- 1996. :

Variable: Cuml’ercm— The cumulative pereentage of blood donors wlro traveled to the UK wrthm
duration mterval ior. longer - . . R

Vanable Percm— Percentage of blood donors who traveled to the UK wrthm duratron mterval i Thxs ;

vanable was converted from CumPeré e’

Vanable. PerCoonvna- The percentage of blood donors who traveled for a speelﬁe duratlon interval i i

. among all donors who.have ever. jrnveled to the" UK is represented by the equatlon . Do .

" P ercwm-wa/ux (P e""amx—ma/ C“mpe"cm-urmay-lum)xm(’% o (lY.B.Z.a—l‘) :

A-IV.B.2.a.i, US plasma doriors witha Iustory of travel to the UK: Percentage and nnmber of
donors in each’ age group by year and duration of travel

For the purposes of our analyses we grouped all doriors. who traveled to the UK between 1980 and 1996
into age groups of five year increments (20 — 24yrs, 25 — 29 yrs, and so on). Because the minimum’ age of
donation is 18 years of age, the modél also included the donor group 18 & 19 years of age. The -~ .

. percentage of donors in each age group who traveled to the UK between 1980 and 1996 was calculsted
‘based on the total number of donors, total number donors who traveled to the U'K between 1980 and
1996, and the age speelﬁc odds ratio for travel.

Charaetenstrcs of blood donors on fravel meludmg the percentage of donors from eaeh age group who
traveled to the UK during period between 1980 and 1996, and distribution of dorior travel' by duration.
This information was applied to plasma donors for estimation of the numiber of plasma donors from edch
age group who have traveled or resided in the UK from 1980.to 1996 for specific periods of time.
Furthiermore, the modé! used data-that detailed the number of annual visits of US travelers to the UK to
allocate donor travel specifically to an individual ealendar year

A-ll -
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Assnmptlon used in the model: There was zero exposure to the BSE agent for donors who traveled to

. the UK prior to 1980 and after 1996,

A-IV.B.i.a.ii.(l). US Source Plasma donors with history of travel to the UK: Estimation of the
annual number of source plasma donors who traveled to the UK ina speciﬁc year by age group

The model generates categones (or bins) for Source Plasma donors by year of travel, so estimates:of the -
risk can be more accurate by meorporatmg the mformatron about dynami¢ ehnnge of BSE epidemic in the
UK.

'Variable' » - Calendar yenr of travel.

Variable: V Number of visits by year to the UK by us travelers (m thousa.nds)

RS R

.- Data used in the model Number of visits by yearto the UK by US travelers (UK Govemment Statlstres,
: 2005) : ’

. Assumptlon used in the model Us Source Plasma donors have sumlar travelpatterns as the Iarger US
) populatton : - .

Assumpﬂon used iri’ the inddel: Tt was' assumed that nb US tmveler visited thie-UK more thin oneépér *
year. This may potentially't overestimate the:vCID risk for US plastug doriors (bécause’ Tepeat travel by thie .
same donor is not addressed) and underestimate it in certain other cases (travelers who visit multrple times
per year). FDA.- found no data that quantified the numbers of multiple visits: or repeat. visits by the same

* traveler that likely occurred for US donors with & history of UK travel.

Variable: Ve - The number of VlSltS to the UK by US travelers in year y eompared to the number of

visits in 1996 1s represented by the' equanon

V_vnm—V/Vms ) o ‘ A ) o e (IVBZa-Z)

Variable DR. (caleulated in seetton A-IV B. l ) The annual number of source Plasma donors

Variable: DR.W. (ealculated in seetlon A-IV B.1)~ ’I‘he anhnal number of soume Plasma d0nors by age
grotip., . . : .

Variable: Pel‘CpR.Um Percenmge of donors who have history of travel to the UK 'I’hls percentage was

L derived based on Amenean Red Cross s Donor Travel Survey

%

Vanable Odd,,.,. Age specific odd ratlos for travel compared to the age group 18-19 years,

: Data used in the model Fhe odds ratlos for likelihood of travel for each age group were derived from

the travel data obtained from 1980-1996 blood donor travel survey. An odds ratio of 1 was assigned to the
donor group aged 18-19 years. The odds ratios for other age groups is a function of the travel frequency of

- those age groups compared to the travel frequeney of the age group of 18-19 years

A-12
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Variable: Dllmwm - Number of Source Plasma donors who traveled to the UK from 1980 through
1996 by age group in five-year increments and 18-19 yr old age cohort.

. Assumptions used in the model: The same percentage of Source Plasme donors traveled to UK as blood ’

donors

The number of Source Plasma donors who traveled fo the UK ﬁ-om 1980 to 1996hy age gmup is .
represented by: L. .

DRS-wr(wam-wo = DRg % Percop g (Dst-) X Oddr(e0n)/ Z( DR:(A:«) ol OJdmw) (IV B.2. a—3)

Source Plasma donors with a history of travél to the UK among each age gmup (DResriaminn) Was
allocated to individual travel years based on the yearly distéibutionof visits to'the UK by US travelets
(UK National Statistics, 2005). The yearly distribution of trave} visits by each agé group was adjusted to.

exclude the probability of travel of young donors (18-22 year old in 2002) in early years of BSE epidemic .

when they were not bom. For:exariple, doriors of 18 yeats .of age in 2002 were born'in 1985, therefore, -
had no chance of travel and exposure to the BSE agent prior to 1985; those 19'years of age in 2002 had o
chance of travel prior to 1984, those 20 years of age in 2002 had no chance of travel pnor to 1983, those

. .21 years of age in 2002 had no chance of { travel pnor to 1982 and those 22 years of age in 2002 hadno

chance of travelin 1980 :
S Vanable. DILW the number of Source Plasma donors who traveled to the UK in year y by age group

i Assumptrons nsed in the model The yearly travel trend for blood and plasma donors are the same as
. trend for the general US popula.tron ) . ,

The number,of US Source Plasma donors who have traveled to the UK inyear y between 1980 1996 is.
represented by the equation: e e et . P .
'Dstaf(gec)r;fDRsanrrm)"Fnlt”s’E’ﬁnm s T T e av o )

4: A-IV. B 2, a.'u (2) US Source Plasma donors wrth lustory of travel to the UK Duratron of travel by
age gronp . . S
This section of the model used the data on the number of Source Plasma donors who have traveled to the
UK in a specific year and-divided thosé individuals into sub-categoties by durations ‘of stay. The model

used cdtegories of duratlon of stay used:in‘tlié ARC’s réport for Blootl Donor Travel Survey (TSEAC
2000). ;

Variable: i- The duratton interval used to group blood donors who had traveled to UK from 1980 - 1996
based on the time they spent in the UK (sarhe vanable used in section A-IV.B. 2. a. i.).

.Vanable D,- 'I‘he average duration of time for. lnterval i (months) (same vanable used above in section .
A-IV.B.2.a. ). . ’
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Variable DRm,,,, the number of Source Plasma donors who traveled to the UK in year y by age group
" (calculated in A-IV. B. 2. a. n (¢3)]

Variable: Percw The percentage of blood donors who traveled for a specific duratron interval i
among all donors who have ever traveled to the UK (calculated in A-IV.B.2.a.i) ;

Variable: DR.M Number of Source Plasma donors within a specific age group that traveled to the
UK in'yeary for a duratron of i and is represented by the ‘equation: :

; DRs. _,,,“wy,,=DRs_,,K(,‘_);xPercD‘p_m,ux ) ' o (I\_I.B.Z.a-sj

A-IV. B 2.2l (3) Numherof US recovered plasma donors mth a hrstory ol‘ travel toi the UK m a
speerﬁe year from 1980-- 1996 by age. gmup Coe RIS

Caleuletlons in tlns sectron are snmlar to the caleulatron for Source Plasma donors shown, ik sectxon A- -
IV.B.Z.a.n.(l). R o . . .

A-IV B 2 a. n, (4) US recovered plasma donors wrth lnstory of travel to the UK. Dnrat;qn oi
travel by age group ]

e ' B . . . . PERN YIS
Calculanons in thxs seetron are srmrlar to the calculatwn for Source Plasma donors shown in sectron A-
IV.B Z—a.n (2); - s - R R : = N

- A-IV.B, 2 4. il. US plasma dohors wrth a lnstory of travel to the' UK Ad_]ustrhent of relatrve nsk to
.- account for variations i in BSE rlsk by speclﬁc year and travel duratron 5

The FDA madel assigned residents of the UK for" any five-year period or longer.from 1980 throngh 1996
a relative risk value of 1 (the highest value) for vCID risk, because the BSE.epidemic in UK cattle and
exposure of the human population to the BSE agent in the UK. was greater than any other country. This
was determined based on FDA guidance (2002) consldenng the factors such as domestxc UK beef .
consitaption, thE rate and teidiber of vCJD chases, ‘and mdlgenons BSE cass! thdt may have' oceurred
(TSEAC 2004). ’

S . t

A-IV.B 2.a.ul (1) Accumqlqted rrsk for mdrvrdnal UK resxdents from 1980 throngh 1996

Varlable Ra- The accumulated vCJD risk per UK resrdent from 1980 through 1996

Assumptwn nsed in the model: The UK population has the hrghest nsk of exposure 'to BSE or vCJD we

assumed the average accumulated risk for each UK individual is 1. The vCID risk value of 1 corresponds )

to the vCID prevalence amiong the UK population estunated in section IV-A. .
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- A-IV.B2.aiii.(2). US plasma donors wnth a hnstory of travel to the UK: Adjustment for the
- proportional indmdual BSE exposure risk for the UK populatmn per year between 1980 and 1996

Presumably there were dramanc variations in the BSE exposure risk, and hence, the hunian vCJD
infection risk that occurred from year to'year between 1980 and 1996. BSE was first diagnosed in the
United Kingdom in 1986 and the épidemic peaked in 1992, 2 year when the risk of exposure to the BSE

agent would have hkely been hlghest for residents and visitors to- the UK. Therefore, the model caleulated -
_the proportional BSE risk per year (e.g,, the BSE exposure risk in a given year compared o thé total o

.accumulated BSE risk in the period from 1980 to 1996) in ‘order to incorporate the changing dynamlcs of
» the BSE epidemic since.1980 and to account for the difference exposure risk for the donors who traveled )

to the UK at the different years. -

. Variable: y — year of travel (same as varmble used above in sectlon A-IV.B 2@ ii. ) by Us plasma donor

to the UK between 1980 and- 1996

_ Variable: BSE.,‘, The annual number of reported BSE cases in the UK since 1986 (OIE, 2005). -

‘Vamble R.m,- Proportlonal BSE exposure risk in the UK by speclﬁc year between 1980 and 1996,

Assumptlons used in the model.
-+ The BSE exposure risk, and hence, most of the vCJD risk in the UK occun'ed largely between 1980
and 1996. -
~ » The vCID infection risk in the UK was assamed to be neghglble after 1996 when- strmgent food ’
chain controls were put in place to prevent containination of beef with high risk tissue.

: _.-* The yearly rate of the human expogure risk to the BSE agent in the UK is propornonal to the number o

of reported BSE annual cases in the UK
* . « The vCJD risk is additive for each year of re51deney duting the specific time period.
- A pefsor residing for five or more years dunng the time period between 1980 and 1996'i inthe UK is
. assumed to have a relative risk of 1 {or 100%), i.c., a probablhty of vCID mfectlon that is the same as
that of the entire UK populatlon

The. proportwnal BSE xisk:in the UK per specific year between 1980 and 1996  is represenmd by the . . .

equation:.

T

Rm &,KxBSEm/ zz;ssm '. .A.(IV'.B.Z.a-9)'

" A- IV.B 2. il (3) US plasma ‘donors with: 4 lnstory of travel to theUK. BSE exposure nsk and
-vCJD-risk in year y fora penod of i, dunng the penod from 1980 to 1996 :

The FDA model update for 2010 assumed the potential vCJD nsk for the US plasma donors who traveled

to-the UK was also a fanttion of dutation. The potential vCID risk for the US plasniz donorswho traveled

to the UKina specific year for a specific duration was calculated using a pro-rated monthly rate, whlch

- was calculated based on the proportxonal BSE exposuxe risk in-the UK in the specxﬁc year.
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‘forS yeaxs> i> 1 year* -

equatlon

* Ronug, =1

Vanable “Rpz.iisy, The potential vCJID risk of an individual US doner who traveled to the UK in
specxﬁc yea.r durmg the period 1980-1996 for a specific duration.

Assumptwns used in the model
‘e Risk of vCID mfectton is proportmnal to the duranon of the stay in the UK during the penod
1980-1996
- e All travelers evaluated eompleted a smgle, consecutxve stay

. As mentxoned eatlier, any US’ plasma donor with 5' years or.more of - accumulated stay inthe UK is

assumed to have average risk of 1 arisk equal 1o the average risk of an UK residént ahd equal'to the UK ‘.

- vCJ’D prevalence
. The vCID risk for us plasma donors w:th a stay less than or equal to'one yesr is represented by the
) equation: . . .
" Ronugyy =R 1DXD, =" ¢ L (IV.B.Z.a-w)
" for i<=] years; - . : ’ ‘ . o .

The vCID risk forUS plasma donors thh a stay less than ﬁve years but greater than or equal to one year
is represented by the equation: g j

Roncugy = (AverageBog R,,,‘,,,,_,m ,)IlZ)xD, So (IVBza-l;l:)‘ o

L T <-'(I'V.Br2.a-12) :
fo'riz_Syeai's T i L e ew

A-IV.BtZ.a.lv -gs’ plasma dtmors with a lustory of travel to the UK: Probablhty of mfectxon wnth

vCJD ‘based en duration of travel, age and genotype

This section descnbes the-portion of the model that estimates the probability that a US: plasma donor ina
specific age group of a specific geriotype, who traveled to the UK for a specific duration in.a specific year
durmg the time-span of 1980 through 1996, was infected with vCID. In this revised risk assessment we
incorporate the effect of all three donor genotypes for codon 129 of PNRP on the probability of infection,

. which was not.considered:in 2006 risk assessment. The vEJD prevalence for the UK-population of:

specific age and genotype arecalculated in.risk assessment section A-IV:A. If represents the probablllty
of infection for an average UK resident, who have value of 1 for vCID risk. The probablllty of infection

“for.an US plasma donor was. adjusted for the year of travel and ‘duration of the stay usmg vCIDrisk' -

associated with year of travel.and duration of the stay calculated in section A-IV.B.2.a.ifi. 'So far, there.
has been no sufficient information dlﬂ'erentlatmg the susceptibility of MV and VV genotypes In the
updated 2010 version of the FDA model, MVand VV genotypes are'modeled separately, but use same
input values. Calculations for three genotypes are similar. Calculatxons for MM genotype are described
below as an example. . :
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Variable: PrA,,,,._vcm_ux_,m(..,,) ~the probabllrty of vCID mfectron per mdrvrdual UK resident of a
specific age group for persons with the MM genotype

Variable: Piev,g,,,,...cm.uj,(m). Prevalence of asymptomatic vCJD mfecuon in the UK MM populatlon

for each age groups in. ﬁve-year increments (e.g., 20-24 yrs, etc.) and the 18-l9yr old group (calculated in -

AIV.A).

wacmu-.wqupf.e."w-;)-,m;.. e ‘ "_.ay.B,z.afls)

Variable: Prycip.mur-pr-UK@geys ~ The probalnhty of infection for individual US. plasma donorofa
specific age group with the MM genotype who had traveled to the UKina specrﬂc year fora specrﬁc -
duration - .

‘ Assulnptlon used in the nrodel Pmbabrlrty of mfectron is proportxonal to. the risk of exposure - ;" '

Pl sa-sr-vkeigsrs = mxcm-mcwe) X RDR-(IK_W
AVB2.214) - o
: TS

" Calculations for MV and VV .g'eno't:ypes‘are sinl'llar to: ﬂrose 'for',MM genotype and are no:t. r_epea,t_ed here ,

y

“AIV.B.2.a.v. Number of all US deVllI plasma donors with lnstory of travel to the UK and -
potentially infected with vCID -

This. section of the model estlmates the total number ofall US plasma donors potentrally infoeted with -,
vCID during travel to:the UK from 1980 through.1996. The model estimates the number of potentrally
infected Source and recovered plasma denors for each of three genotypes separately (described in the
subsequent sections bélow) and sums them up to denve the total number of infected donors inthe US.’

A-IV.B.2 v (1) Number US Sotirce Plasma donors wrtlr history of travel to the UK and potentially
mfeeted with vCJD durmg travel to the UK

Plasma is eollected from Source Plasma donors ina process called plasmapheres:s in wlueh an average of -

approximately 700 milliliters of plasma are collected from & donor. Source Plasma donors donate an- -

average of 14-timies per year, but can'donate up to 48 times per year, This séction of the model estimates

the number of US Source Plasma donors potentially infected with vCID during travel to the UK from -
" 1980 through 1996. The three genotypés.are calculated sepatately. The following equations summanzed
the calculatron for MM.genotype. Calculations for MV and VIV genotypes are. srmrlar :

. Varlable DRvaang,lmDRmmem»A DRycrp:5:UR-V¥(agey,r- Numbers of Source Plasiria -
donors with either the MM MV or VV genotype potentially-infected wrth veID. dunng travel to-the UK
during 1980—1996 by age, year and duration of travel.

“Variable: DRs tikagejy,i - Number of Source Plasma donors wrthm a specific age group that traveled to the
UK in year y for a duration of i (calculated in section A IV.B. 2. a.ii.)

TA-17

250

DRvUD-JM-m-drw o Zf" f‘b&cm-;-m%gw-)yl : 5oy .i,'_r-,‘.';;

: repeated here

Vnmble Pen:m PercMy Percythe peroentage of populauon who are exther of the- MM MV orVV
genotype (same as described in seetron A-IV. A)

DR-cm-s;cm—am(-x-)yJ = Bi"’_‘o"'i"l(m-r-tx(mm xP ""mfl"'»tm—m-mum-m Yoo ’ (IV.B.'Zra—IS)

' Varlable DRVC’DM—MW, DRVCJD-S-UKM DR.cp.s-ux- ¥Vy = - Number of. Source Plasm'a donors who are

either MM MV or vV genotype and potentmlly mfected with vCID dunng uavel/resrdency in the UK in

. yeary.
DR c-s-t-s06 = Em fjmon-:-w-a«(wy/ S o - (IV-.B;Z.a-lﬁ)_
.,‘ A“ﬂ‘-")ﬂl‘% . .

Current deferral policy (FDA;2002) defers: mdlvaduals who have history of travel to.the UK:from 1980

_through 1996 for an accumulated res:dence of 3 months or more ﬁ'om donatlng blood and plasma

Vanable DRrCJD—S-UK-JMM Dva.ms UK.MVMDRM yv-pey- Number of Source Plastia dbnofs
who are either of the MM, MV or VV genotype and potentxally mfected wrth vC.TD in year y who met
deferral crrtena and ¢alculated using the eqiation below: , - - . ] SN
AVB2247).

SOl Tl et e atye

l—‘lﬁ;vﬂ‘a')«imlhv

Varmble:» DR@W M—RQ,DRVCID'-S—UK-MV-«RAJV Mvc]pm W-—Raf Resldual risk due to-the number of
Souree Plasma donots potentrally'mfected wrth vCJ'D but not deferred by current pohcy B

PR

50-54yvz >a3monthy

.DRscm-s-wg-m-myA Zw Z DRm-)s-m—.mem)yJ R AR .-.~'::-(IV-B:-2-3'A.13)4;.,

Ap-l!—l9l-l—3°nby:

Caleulatrons for persons of the MV or VV genot‘ypes are sumlar o those for MM genotype and are not

BT RN .

A-W.B.Z.a v.(2) Nnmber of Us Recovered Plnsnra donors 'mth lu.storyrof travel to the UK nnd

_ potentially infected with vCJD during-travélto the UK . .

Recovered plasma donors donate whole blood from which-the plasma is separated out (or recovered).
Like blood: denors recovered plasma donors donate an average of 1.7 times per year but can.donate up to -
-6 times per year, The model assumes the average amount of plasma in a recovered plasma.unit is

. approximately 200 milliliters.
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- This section of the model estimates the number of US recovered plasma donors potentlally infected with
vCID during travel to the UK from 1980 through 1996. The calculations for recovered plasma donors in
this section are similar to the calculatrons for source plasma donors shown on section A-TV. B.2.a.v.(l)

A-IV.B 2.a.vi. Number of US Plasmn donors mth a lustory of travel to the UK and potentially
mfected and with vCID agent prosent in their blood

s

Perhaps the most critical component of the model is the estunatron of ‘whether a plasma donat;on was |
collected from a vCJD-xnfected donior that, contamed infectious vCJD agent in their blood at the time of
"donation: The 2006 version of risk assessment model assimed that vCID infécted individuals have -
infectious vCID agent piesent in the blood during the last half of the incubation period. The updated |
2010 FDA risk assessment assumed the vCID infectious agent is likely present in the blood of an infected
individual onaverage after 75% of the incubation period has elapsed and used a range of 50% - 90% to
represent the uncermnty assoelated wrth the duratton of the mcubatlon period where inféctious is present
in the blood. .

Varrable. ¥ - The calendar year.in whrch a plusma donor traveled and was mfected w1th vCID,

Assumphon used in the model: 'I'lns nsk assessment assesses the risk for devm product made in 2002. '

Vanable T,,,, 2002y~ Trme Perrod between mfectlon/tmvel and year of 2002 when the plasma was -
collected )

T,,_m,_zooz y . o - (IVB2a-l9)

Variable: Iu_,.,m, Im, Zyrvy~Index variable representing whether blood is infectious (and infectious
agent is present in the blood of a donor who traveled in year y (yee=1 no=0)

Varmble IPygpy, IPpgy, IPyy- Incubation penods for donorswho are either MM, MV or VV genotypes (in
"years, same as described i in section A-[V A) - .

Variable: LPips-auae, H’W H’,,,,.,-w- Poruons (percentages) of donors allocated by either MM, MV or

Vv genotypes and who are in the late: stages of meubatron period and mfeonous agent is present in blood

If Trnr 20029 > =IPM,_W xIPar
Then, Irang=! (agent present in bléod)

20)
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Otherwise, J.ag=0 (agent not present in blood) ' B o . ) . av ;B..2.a‘-y '

A-IV.B2.a.vi. (1). Nuinber of US Source Plasma donors with a history of travel to the UK and
potentially infected with vCID and whose blood contains vCJD agent ;

This section of the mode} calculates the number of Source Plasma donors who may potentrally contain
mfectrous v€ID agent in their:blood at the time of donation

Vanable DRyCID-5-MM-UK-infblys DRVC’D-S—MV-(K-M& DR,.cm,g.w m;.;m‘,-Annual number of source plasma
donors of MM, MV ad VV genotypés with mfectrons agent in the-blood .

’ Vamble' DRycM UKWDRWMMMMMWDRWMWWM4W-MM number of SOII.I'OC
a

plasma donors of MM, MV

genotypes with mfectrous agent in the blood and ate deferred based on
current p‘ol_rcy' . . R

T

et

: Vamble Dk;cq;s.m-mwo DR,W uxmm,,Dvamw_mMm,-Annual number of sourcé
“plasina donors of MM, MV adVV genotypes with mfeetxous agént in the blood and ‘Dot deferred based on

eurrent pohcy

Equations for calculations of above variables for MM genotype were surimarized below:

If g ;1,' R

'Then, B A N e

. D&cm-s-m-m—hrw—DR.cm-s—w-m L o (‘I.V.B.Z.a-2])" ] ‘
D‘R-cm-s-m-tm—w-mrw-DRm—s-ox-m-;ﬁ . - .. ‘ (IV.B.2:a-22) DR NN
‘DR'UD-S-W-WM_DR\CM-WW ’ R (IV.BZa-23), - '
Otherwise, . o ' RS o
"DKam.mJ,m»—o R DR .(rvezga-24).'.' el
DR-cm-s-m-ux-w-urm-o . ) e "’.(IV-BZ.a-ZS) R
'DR.CN.WW,.,_W—O LoD ;,.(IVBM%)

) The three varmblos below suxn the above estimates over the year and genotypes, and were presentedon

the work sheet “Mode-IV. Exposure Assessment” for the subsequent calculation of the model.
Variable: DR,c;N.yx.Mr Total mimber of source plasma donors whose blood contains, vCID agent

Variable: DR\crp.s- - uR-defotgtr- Total number of source plasma donors whose blood oontams infectious
agent and are deferred based on current policy

o A<20 ..
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Variable: DRycip.s-tx.res—tnser-Total number of source plasma donors whose blood contains mfectrous
agent and are not deferred based on current polrcy .

A-IV. B2.a.vi. (2) ‘Number of US recovered plasma donors wnth lnstory ol' travel to the UK and
potentially infected and whose blood eontams vCJID agent

This section of the model calculates the number of recovered plasma donors who may potentlally contain
infectious vCID agent in their blood at the time of donation. The calculatrons are srmxlar fo the calculatlon
for source ‘plasina donors descnbed ini sectlon A IV.B.2 a.vr.(l) . .

4

. . A-IV B.2, b, US plasma donors thh lnstory of travel to Franee' Annual number
' potentrally mfected and whose blood may. contam vCJD agent :

y Thrs section estlmated the numbers of donors whio have a hlstory of tmvel to France and esumat,es the I .

numbers of donors:who might have been infected | during travel to France and whose blood. contains vCID
agent in 2002. Detailed calculations are on the model worksheet “EV,B.2.b Travel-FR”. The.results of *
calenlations-are-intermediate calculations contained in the model worksheet “Model-IV Bxposure
Assessment” arid are_ used subsequent calculations in the’ model .

Assumptron used in the model There was exposure rrsk for donors who traveled to France since 1980

As rnentloned in:previous sectrons -the FDA model assumes there is essennally ‘no exposure risk for the

. donors who travel to the UK after 1996, since stringent human fosd*chain controls were implemented in.

the'UK in 1996. However, ‘the FDA model assumed that there is exposure risk for the donors who travel
to Fra.nce aﬂer 1996, since there has no snmlar measures rmplemented in France. - .

A-IV B 2.b.i.US plasma donors with, avlnstory of travel to France Percentage of donors and
travel dnratwn .

-In this section; blgod donors are eharaetenzed by frequency and: duratlon of trdvel to France since l980

The FDA model used data from the National Blood Donor Travel Survey:- 19801996 (TSEAC 2000) to -
derive estimates of the percentages of US donors with a hlstory of extended travel or residence (> 5  years)
in France since 1980, and to derive the frequencies for various dtrations of travel for less thay 5 years .
Since the baseline year to estimate potential vCJD risk for US donors ir our model was 2002, trends in
the National Blood Donor Travel Survey 1980-1996 (TSEAC 2000) were extrapolated for the years of
1997-2002 when necessary to estimate potential travél characteristics and risk beyond 1996. The

.calculations in this section are srmllar to'the calculatlons for donors with hrstory of trave! to UK shown in

section A-IV.B.2.a.i.

A2l
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A—IV.B.Z.b.li. US plasma donors with a history of travel to France: Percentage and number of -
donors by age group, year of travel and durauon of travel .

This part of nsk assessment calculates the annual number of US Source Plasma and recovered plasma
donors that traveled to France by specific yéar(s) and for a specific duration of time since. 1980 by age.
The calculations in this section ‘aré similar to the calculatwns for donors with history of travel o UK -

. shown in sectlonA-lV B2.aii

B

A-IV.B.2 b.ili. US plasma donors with lustory of travel to Firance: Adjustment of the vCJD risk
for France to acconnt for variations in French BSE risk by speclﬁc year and traVel duration a

As indicated in previous sections the FDA model assumed that the relative vCID- risk for UK resrdents
resrdmg for any five-year period or longer from. 1980 through 1996 have a value of 1. The vCID relative’
risk valtie of' 1" represerits & previlénce eqiivalent tb 100% of the UK asmiptoistic‘atid symptornanc
vCID prevalence. Based on itiformation in FDA' guidanice (2002),the-relative vCID-risk value for'France
is 0.05 (French vCID prevalence is 5% of the UK vCID prevalence) because risk of exposure toBSE in
France-was smaller. than thé risk it the UK. The vCID risk valueis-assigned based-on factorssuch.as - .+

- domestic'UK béef consurnptfon, and-the approximate rate and number of vCID-cases,-and-indigenous- -

BSE cases that may have-occursed (TSEAC 2004). France received meat anid bone meal:from the UK. -
during the BSE epidemiv; and addjtionally approximatély 5% of its beef-was imported. fronrthe UK:i As
of August 2006, France reported 20 cases of vGID:in its‘human population. .Current US vCID- geograplne
deferral policy defers donors w1th a lnstory of resxdence in France fora penod of 5 years or more since

1980 L : . ' . ..ru. ) PR

A IV.B.Z b ik (l) Us plasn:a donors mtli a lnstory of travel to France Average cumnlahve usk of
lndi\ndual r:esxdent ol' France sinee 1980 : R . . ’

Varmble‘ Rp;g - The cumulatxve rlsk of mdrvidual res1dents of France ﬁ‘om 1980 ’all present

'Assumpnon used in the model: The average cumulative risk of a resident of France sirice 1980'is 0.05

relative to 1, theaverage accumulated. risk of UK mdwrdual. since.1980, based on, U'K beefi 1mporls vCJD

cases and indigenous BSB in France

A-IV.B2.bii(2). US-plasma donors with lnstory of travel to France: Proportronal nslc of .
mdmdual resldent .per year since 1980 . L )

\ .
~u‘:,. . o

4 Variable:: y year (same varrable usedm A IV .B 2 aii D

Vanable BSE,,K, (same vanable used in A-lV B. 2.a iii) -

Variable: BSEpg, Annual numbers of reported BSE cases in France mcludmg mdxgenous and

lmported cases

. Data used in the model: Data on the annual number of reported BSE cases in Franoe was obtamed from
_ the World organization for animal health (OIE) (2005).

AR
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Variable: Ry, - Proportional risk in France in a specific year

Assnmptrons used in the model

e Variant CID Risk in France occurred startmg in 1980 to the present. Evrdence mdrcates that vCJD'

"and BSE cases are still emerging.
* o Risk is additive, and can be pro-rated i ina yearly and, further monthly: basrs .
* Yearly rate of the risk in France is proportmnal tothe reporbed BSE annual eases (mcludmg
,_-mdrgenous 4nd imported cases) in- France.

A-IV.B: :2.1.4ii.(3). US plasma donors with & history of travel to, Franee. Potentlal vC.l:D nsk for -
donors who traveied in year y for a period of i - . .

Calculatrons for this section are similar to the calculanons for the donors who traveled to the UK. shown
in sechon Al IV.B -2.24i1.(3), . . . . .

A-IV.C 1. b. iv. US plasma donors thh history of travel fo France. Probabtlity ovaJD infection )

" for donor based on year, duratmn of travel, age ! and genotype ,

" This sectlon descrrbes the portton of themodel that estlmatesthe potentlal probabrhty that 2 US plasma -

donorina speclﬁc age group.of a specifi¢ genotype who traveled to France in a specific year.fora -

specrﬁc duration since 1980 was infected with vCID, Caiculations forthis section are srmllar to the I

o calculations for the donors who traveled to: the UK shown in section A- IV .B,2 adv...

4o

A-IV.B. 2.b.v. Total number of all Us plasma donors wrth a hrstory of travel to Franee' Number
potentlally mfected wrth vCJD ) ‘

~,

Calculatrons for thrs sechon -are snmlar to the calculatrons for the donors who traveled to the UK shown ‘

mscctlonAIVBZa.v

A-IV.B.Z.b vi, . Number of US: l’lasm‘a donors wrth hlstory of travel to Franee and potentmlly
mfected and vCID agent is present in the blood

v

" Calculations for this section are. snmlar to the calculatrons for the donors who traveledto the UK shown
'msectronAIVBZa.\n : s et .
v

AJIVB2.c. US plasma donors with history‘of travel to othe¥ countries.in Europe:
' Annual number potentially infected and whose blood may contsin vCJD-agent

S ' A‘23

, 3

‘This section mmated numbers of donors who have a lustory of travel to other countries in Europe, other

than the UK and France, and numbers of donors who might have been infected dunng travel in these

* regions and whose blood may contain v€ID- -agent in 2002. Detailed calculations are shown on the model

worksheet “IV.B.2.c Travel-EU”. The results of calculations are drawn from the model worksheet
“Model-1V. Exposure Assessment” ‘and used to perform subsequent calculations for the model

Assumptlon iised in the model: There was exposure nsk for donors who traveled to the other countries
in Burope since 1980 - .

Wth sumlar resison, FDA model considered there is exposure risk for donors whe traveledto other’ -
countries in Europe after 1996 as those traveled to France. - - . .

A-IV.B.2.c.i. US plasma donors with a lnstory of travel to other countrles in Europe: Percentage A
of US donors and travel duration - .

" Inthis sectlon, blood doriots are clisracterized: by ﬁ'equency arid-ddration‘of travel: 1o other Gouhtries in ©
- Burope since 1980. The FDA model.used ‘data froni thie National Bisod Doror Travel Sufvey 1980:1996 -

(FSEAC 2000) to derive estimates of the percentages of US donors with a history of extended travel or
residence (= 5 years) inEuirdpé siiicé 1980, and‘to‘derive the frequénicies forvariotis durdtions &f'travel::’

* for less than 5'yéars.” Sihce the baseline yéar to estitiate potential vCID risk'for Us doots i in our model .
** was 2002, tends in the'NationalBlood Dorior Trifvel Suryey 1980 -1996 (TSEAC 2000) wite- :
“ektrapolated for the years of'1997-2002 whén fibbessiry fo-estimate ‘Potential travek cliardbterfstrés ‘4nd

risk beyond 1996. The calculations in this section are similar to the calculations for donors with hrstory .
of trave[ to the UK are shown in section A-lV.B.Z a.l

R

A-IV.B.Z cii. US plasma donors who traveled to other eountms in Europe Total number by year e
of travel, duration of travel' and by -age group . '
This seetron of the rrsk assessment calculates the annual number of US plasma donors who traveled fo
other couintries in Europe (other than the UK and France) since 1980. The, calculations in this section are
similar to the caleulatrons for donors with histery-of' travel to:UK shown i section-A-FV. B.2 aii.

ATCIE L o

AIV.B2. e.ru US plasma donors who, traveled to otlrer countriés.in Europe: Adj ustment of vCJD .
rrsk to acconnt for vanatrons inEU BSE risk by duraﬁon of travel and duration :

' As indicated in previous sections the FDA model assumed that the relative vCJID risk for UK residents .

residing for any five-year period or longer from 1980 through 1996 have a value of 1, the vCID risk value
for France was assumed to be 0.05. Based on mformatlon in FDA guidance (2002) FDA model also

. assumed vCIDirisk value for other-countries in Burope ‘was 0.015..The vCID risk value is assigned ] based
* on factors such as domestic UK beeficonsumption, and the rate and number of vCID-cases, and :

indigerious BSE cases that may have occurred {FDA 2002). Other countries in Europe (other than the UK
and France) received meat and-bone meal from the UK during the BSE epidemic and approximately 1.5%
of their beef was imported from the UK. Current US vCID geographic defeiral policy defers blood
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donors with a history of residence in other countries in Europe (other than the UK and France) fora -
period of 5 years or more since 19805 tlus policy does not.include Source Plasma donors. ;

The calcuIatrons in thrs section are srmrlar to the calculations for donors with hlstory of travel to France .
shownmsectronAIVBZB iii. . _ S .

A-IV,B.2.¢.iv. US plasma donors with & history of travél to other countnes in Europe Probabrhty
of vCJD mfechon based on year, duratlon, age and genotype S

Tlns sectron descnbes the portlon of the model thaf estimatés the potentlal probability that a US plasrna ’

donor in a specific age group, who traveled to other countriesin Europe for a specific duration since’ ‘1980 '

" was infected with vCJD. The calculations in this section are similar to the calculations for donors wrth
history' of travel to the UK shown m secnon A-IV B 2.a rv and are not shown ’

A'. : .ot .'.""'7‘ . -;" ERN N . i, B . *,
v N : o LI . S A

- A-IV.B2.c.v. Number of US plasma donors mth a lustory ol’ travel to oflrer countnes m Europe
) Number potentidily rnfected with vCID. . LN

The caléulations iri ihis section are similar to the' calculatrons for. donors With lustbry of trave‘l fo theUK h

shown in section A-IVB.2av.

v . L ; RO e el .

. A—IV B2.cvi. Number of US plasma doners who traveled to- other countries in. Europe Numiber
potentrally mfected an,d whose blood eontams vCID agent .o

The calculatrons in this seotlon are similar to the calculatrons for donors with lnstory of travel to the UK

N shownmseotronAIVB 2.2, vi.

AIV:B2.4.US: plasma donors deployed by the nnhtary in the UK. or othér conntnes
in Europe: Annual number potentrally mfeeted aiid'whose blood contsins vCJ]) =
agent- - . e ey e -

_ This section of the model estimated the number of donors who mrght have been mfected with vCID whin they

were military personnel or dependents deployed to US military bases in thé UK, France and other countries in )

Europe dviring the period from 1980 through 1996. Detailed calculations are on the-model worksheet
“IV.B.2.d. Military”. The resuits of the calculations refer to the-model main worksheet “Model-IV. Exposure
. Assessment® and are used for subsequent calculatrons inthe rnodel

All donors who have been deployed in the UK.or other coumrles in Burope are'deferred by current polrcy

Current donor deferral pollcy indefinitely defers donors who have been deployed to the mrlrtary bases in
the UK or other countries in Europe for more than six months

S A2S

a5

- military facﬂmes dunng thie penod 1980—1996

- AJIVB. z.d.n.(l) US plasma donors deployedbyMﬂrfa
dep}oyment

' Pcrcm_m -(Dou‘,/ fooo,-)mo'o%. e

A-1V. B.2 d i. US plasma donors deployed by Military: Percenhge of US plasma donors deployed at
Us mllltary bases dunng the years 1980 thirough 1996 E

Vamble Percm pop - Percentage of US blood donors who were mxhtary resrdents in other countries in
Europe for > 6 months from 1980 through 1996, .

Assumption used in the model: The risk of BSE exposure and vC.lD mfectron for donors prevrously

" deployed to US rmhtary facilities in the UK or. other countries in Burope after 1996.was assumed to be

negligible, because it is assumed that most of the risk for mllrtary personnel posted in Europe was .
associated with imported UK beef. - Food chain controls put in place in the UK after 1996 were assumed
to reduce the BSE exposure risk to negligible levels (’I‘SEAC 2002) and slnpment of UK beef toUS ...
mlhtary ﬁcrhtxes had stopped ih 199-or earlrer C ) PR . oL

Assumptron used in tl:e model Approxnnately 3% of US blood donors have been rnrlrtary resrdents in ;
Buropean countries between 1980 and 1996 (TSEAC 2002) There were no data for plasma donors,
therefore, data for US blood donors was used to estimate the number of US donors stationed in US

o The FDA model assuined that tlre same pementage of plasma donors lxave been ir
deployed'in Buropean countries as bload donors.

.» .Source plasma donors would have similar donatlon demograplnos and clraraeterrstlcs as whole
blood donors ’ sl

. .AIV.B.2, d ii. US plasma donors deployed by Mihfnry Number of donors by year of deployment ‘
- since 1980

ol . . T L T S o

Variable: y - Calendar year of deployment

" Variable: DODy »Numbérof US military res:dems thieir- famxlymd deperidents who resxded onUs: .
s mrhtary,ﬁacrlrtmsmE\mopc,by\year,ﬁ'om 1980 through 1996 Lt 33.;;:,-...,;. S P T,

Variable: Percpr.popy— Percentage of Source Plasma donors who have a history of nulrtary deployment '
mEuropemaspeerﬁcyeary , o . . o

. Variable:. age - age of donors were grouped by ﬁVe-year mcremems (e g 20-24 etc) and the 18 29 B
: year old group (same vanable used above i in sectron A- IV B.Z.a.n. . o

Vanable DR_;-(,,“, -Age of donors of Source Plasma (calculated.in sectxon A IV.B. 1)

Vanable Percpr.pop— Percentage of Source Plasma donors who have a lnstory of rrnhtary deployment

- in Europe since 1980 (calculated in section A-IV.B.2.d. 1)

-
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‘Variable: DRs - DOD(age) - Estimated annual number of Sotrce Plasma.donors who have hlstory of mrlrtary .

. .deployment in the UK or Europe by age

The estunated annual number of Source Plastia donors who have a hlstory of mxlrtary deployment in -
Europe by ageis represented by the equatlon

D&Mwamﬂ,_,ixpmm_m S SR (IV.Bz.dZ)

Vanable DR poppgey~ Number estlmated annual number of Source Plasma donors who resrded on
mrlnary bases in Eumpe by age and deployment year : .

DRs_postornry ‘DRs-mmm)xP ”‘olr 00Dy o i '.' - ’ (IV'B-Z'-‘d:‘3)‘ -

A1V, B 2. d. ii. (2) US plasma donors deployed by Mihtary Numher of recovered plasma donors
deployed by year i N . e

The calculatxons in this sectxon are slrmlar to the calculatlons for source plasma donors shown in sectlon

A-IVB 2 d ii. (1) .

A-IV.B2.4dii. US plasma donors, deployed by Mrhtary Adjustment of the Relatlve Risk for the i
proportional variation in :the BSE exposube risk.in- the UK and the nuhbary deployment dur:atlon
per specific year durmg the penod from 1980 - 1996 ) e

'Assumption‘used in the models The relatlve nsk value of US:nilitary. resrdents in‘other-countries in-
Europe from 1980 through 1996 is 0.35. This estimate is based on the assumption that approxrmately

35% of the beef consumed by military personnel in Europe between 1980-1 996 was imported from the L

UK (FDA 2002).

Assumptwn fsed.in the model:, Itwas assumed that ﬂ1ere was, atwo eonse,cutnve years of restdenee ona -

i

baseforeachdeployment.. T S PRSI SR PN

’ Variable-' - Year ot deployment' (same varxable used 'above'in A-IV B.2. a.m)

Variable: J'em— The speclﬁc year of BSE epldemrc in the UK (same variable used above in A-] IV B 2.a.

. Vanahle- BSEyK, - Nurber of dxagnosed BSE cases in the UK by year ﬁ'om «1980 through 1996 (same
variable used above i in Al IV B 2.a.iif)

Data used in the model: ' Data are from the World orgammtlon for animal health (OIE 2005). Data were

not collected for individual years prior to 1997. A total of 446 cases of BSE were reported by other
. countrles in Europe during the time penod from 1980 through 1996.and- were allocated to mdmdual years
by assuining the cases were mcreasmg in a linear fashion by year.
A-27
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deployment: .- . .~ S s . " s e

Variable: Rpge - VCJD risk for donors that resided on US nuhtary bases in'Europe throughout the period
between 1980 and 1996 '

Assumptlons used in the model: The vCID risk for US military faclhtles in Europe ‘was present from

- 1980 through 1996. There was negligible vCID risk after 1996 —the model assumed the major source of

vCID risk-for US military bases in Burope was associated with imported UK beef. When food chain

-_controls -were 1mplemented in the UK in 1996 — the model assumed the risk to be neghglble

* ‘Variable: Rpasey ~ Proportlonal vCJD risk for donors that resrded on US mlhtary bases in. Europe ina
: speclﬁc year -

Assnmptlons used in the model:
. & It was assumed that the vCID risk was addftlve and qa.n be prorated ona yearly basis. .
o The vCID risk'in's’ speclﬁc yeéar was ' assumed to be proportxonal to the feported’ number of BSE
easesmtheUKmthatspeclﬁeyear .

5

. Preportlonal vCJ'D rlsk m the Us mxhtary bases m a spectﬁc year was calculated by the equanon " _’,:
Rog.= RMxBSE,,,(,/ ZBSEm o B ) (IV.B.2d-4)

." : FOFSREA N

Y 1.'- EEERL TN

‘Variablés: Rn)r pony-'Rlskot‘m?dmdual mxhtary personnel who hved j Europe fora perrod oﬁtwo years
- startmgfrom deploymentyeary i Db sl PR

Assumption used m the modeh The. model assumed an: avcrage'of two eonsecunue yearsof ;

(IV B.2 d-5)

o

RM_,_,O,,;_RM@RMM neow

i

A-FVB2Aiv. US plasma donors deployed by thie Miheary Estitivatioh of prbbal:llhty of'vC’m

infection for an individual plasma donor by year of deployment, age and. genotype A

The caleulatlons in this section are sumlar to the calculatnons for donors who traveled to the UK shown in

"‘SCCthIlA-IVB.za.lV Lo s B

" A-IV.B. 2.d.v. Us plasma donors deployed hy Military: Number of all US-plasma donors

potentially infected with yCJD during resrdence at a US mlhury base in the UK or other eountrres
in Europe Troiri 1980 161996

This section estimates the munber of Source plasma and recovered plasm donors wrth a lustory of -
deployment in the UK or othef counfries in'Europe during the penod from 1980 through 1996, and
potentially infected with vCID. The caléulations in this section are sumlar to the calculanons for dOnors
who travcled to the UK shown in séction A-IV.B2.a.v.
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" AIV.B.2. d vi. US plasma donors deployed by the Military: Potential number of dosiors wrth whose
blood contains vCJID agent

The calculatlons in this sectlon are srmrlar to the calculanons for donors who traveled to the UK showu in
section A-IV.B.2.a.vi, and are not shown.

A-IV B.2.e. Annual number of US plasma donors who have been Euroblood
recipients ' . .

Euroblood is whole blood that was collected at several'different collection centers in Europe and s}npped to
.. and used by transfusion centers in the United-States, The practice was stopped in2002 withthe ..
- implementation of geographic vCID deferrals. The blood was used largely in the New York City metropohmn

area and possibly in other areas on the-east coast of the US. To our knowledge there are no specific data )

" available for plasma donors, therefore, data for blood donors was used.in this risk assessment. Detailed
calculations are on the model worksheet “TV.B.2.¢, Euroblood”, The results of the calculations are denved

*-from model main worksheet “Model-IV. Bxposure Assessment” and are used for subsequent oalculatrons in
the model..

" AIV.C.Led. Annual number of Us plasma donors who have been Euroblood recrprents l

" A-IV.C. 1 e (1) annual nnmber of US plasma donors who had recerved Euroblood :
Variable: DRT,,- (calculated ini section A-IV.B.1 ) ‘Annual number of plasma donors .
Vanable DRs- (calculated in see’aon A-l”V B 1) Annual number of Source Plasma dqnors h
Vanable DRR (calculated in section A-IV.B. 1 )Annual number of recovered plasma donors

) Varrable Percm_,,-mb Percentage of blood donors who were Euroblood reclprents

Assumptron used in the model. 1 2% plasma donors were Euroblood reclplents

Vanable DRgiiros - Annual number of plasma donors who were Euroblood reciprents
DRg = DR,,,xPércm_w ‘ S : (IVB 2.e-1)

_ Variable: DRs.gurop=- Armuﬂl number of Source Plasma donors who were Em'oblood recnplents .

Assumphon used in tlre model: We assumed 1 2% of US Source Plasma donors were Euroblood -
reolprents . . 3 .
DRS_M =DR; xPerc,,R omaod . - (IV.B.2.e2)

Varmble DRR-Eurob ‘Annual number of reeovered plasma doriors who were Buroblood recrprents -
represented by the equation:
A-29
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" represented by equation: . -

DRypoy=DRyxPercpy gy~ L (IVB2.c3)

" AIViC. 1 e.i.(2) Annual number of Euroblood transfused into US plasma donors and number of

European donors who donated blood

Variable: DNBIm(m) Bleod donatlons in the UK by age of donors

Data used in the model. Informanon about UK blood donors was provrded by CDSC (2005)
Vannble. Percmv.ux(agJ Percentage dxstnbunon of the blood donanons in the UK by donor age, and s

P er ,"M-wr(-uv) --DNu_-vx(q-) r ZPNM(-z) (IV B 2 6-4)

Varrable EUBL(,,M Number of uniits of Euroblood that’ were donated by a specrﬂc age group of
European donors and- transfused into US plasma donors S

Total units of Buroblood received by US plasmadonors of oneyear- pcrlod is allocated by age of

: European donors based on the age dlstnbutlon of UK blood donors )

R . e T

‘ ‘Assumption used in ﬂre model We assumed the age dxstnbunon for Euroblood donors is the same as.
. UK blood dopors * +¢ »¢+% L. ) . ¢ Lo

EUBL

{ae )

':EUBL therc nv-ux(-r) _ . B (IV-B.ZC-S) .
Variable: DREM,,,)— The number of European donors were grouped by age in ﬁve-year mcremems
(e.g.,. 20-24 yrs; and-sd on) and the 18-19 yrofd group that cotitributed Euroblood that may have been .
transfused into, US plasma donors per one year penod

BEach European donor may give mulnple donanons ina smglc year; however the chance of more than one
donation from same donor being shlpped to the US and used by US plasma-donors is expected tabe.:

small

* Assumption used in the model. Bach umt of Euroblood recervcd by us plasma donors of one year- o
- period came from different European donors and is expressed by the equatlon

Dﬂm(m)ﬂEUBanc) o o (rv.Bz.e:s),

A-IV B 2.eii. Annual number of potentml vCJD-mfected Euroblood donors and
estrmated annusl units of Euroblood potentlally contammg vCJID agent

This seenon of thé modet esnmates the quantrty of Euroblood units predlcted to have been transﬁ:sed into-
US plasma donors in a one year period. The model estimiated the number of European donors involved,
the number of possrble vCID infected Buropean Euroblood donors, and the total quantity of vCID .
infected units given by the Euroblood donors. Since calculations were essentrally similar for all three
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genotypes, and for the sake of brevity, only calculatlons for MM genotype are shown below as an
example

. Variable: Rgy— The cumulanve risk of an mdmdual European resrdent ﬁ:om 1980 till the present;
- assumes that the cumulative risk 6fa UK mdeual ﬁom 1980 through 1996 is 1 and is same vanable as
‘usedmA-IVClcru . . .

' 'Vanable PI'A_WWD.UK.MM(@Q Probabrhty of lnfectlon for mdrvrdual UK resldent of a specrﬁe age
group of MM genotype and is(same variable as used in A- IV C 1 C.iv.. .

Vanahle P"vCJD-EU—MM(ag:), PerJD-EU-MV(agd, l’rvao-su-mm)-Probabﬂlty of mfec’oon for an mdxvrdual ’

" . Buropedn resident of. a specrﬁc age group of MM, MV or W genotypes

' . "Assumptlon used in tlze model Probabllrty of mfectlon is propomonal to the nsk of exposure
' ‘P’M—W-mcm) = Pl g —vcip -ux~m_ w-)waf. Col

@VB2eT7) SR e
Vanable DRvCJD,EUM,W(ag:), DRMEUBW(W, DRM,,,,_W(WAnnual number ofmfected :
Buropedn donors of MM, MV or VV genotypes who Confributed Euroblood thatwas trausﬁxsed mto US
plaslna donors durmg 4 dne-year| penod by age group T

' Number of mfeeted Euroblood douors among eachrage group was esumated using a bmmmal dlstnbutxon'

. fanction wrth the estimated total mumber 6f donots'in the subgroup (DRzm(.,,,;estlmated i section A- -

TVB. 2 e. i) and the' probablhty of infection for the mdmdual of this age group of Euroblood- donors (Pr ’

) vcm.px.guu(dg.) estimated i in thrs section A-IV. B: 2. e iy uspammeters of the dlstrrbunom

L 'D&ao_w(,,,—Bzonomial(Dme@,xPer% Pt.a,,_a,m,,,,), L
. AVB2e8) . ) _ . A,

. Variable EUBL,C,D - Total umts of Buroblood collected ﬁ'om a vCJD mfected donor, received by us.

’ plasma donors of one year period

Potential mfected European donor may give multlple donauons in a single year, however the chance of
‘more-than one donation being from a single infected European donor being shrpped 1o the US, and nsed
by US plasma donors is expected to be small,

’ Assumptron about variable: Onie mfeoted European donor produces one unit of Euroblood contammg
vCID agent. ..

EUBLcp = Z D&cm-mm(q«)"' Z DMW{«)*’ ED‘ROZB'ML-W(WI
@VB2.69) .
A3l
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A-IV. B. 2. e, iii. Annual number of plasma donors potentrally infected wrth vCJD via
transfusron wrth Euroblood

) A-IV B.2.e.iii.a. Anuual potentlal number of vCID mfected plasma donors

Vanable Pr vCID-EUBL - Probabrllty a smgle unit of Eumblood coritains vCJD agent
P;c,,,w,, —EUBIm/EUBI,,, o R (IV B.2.c-10)

Variable: Pr.,am.m,,m Probabﬂxty a Euroblood reclprent is infected wrth vCID -

’ Assumptrou used in the model We assumed thata Euroblood recipient is llkely mfeeted if he/she

reeewes one unit or more of blood from a vCID-infected donor.

Pr,c,,,_m_,,,,, =1- Biromdist o EUBL,,x,Pr,c,D_m, false) o avB.2. e-Iz') o

The Exee}ﬁmenon Bmomdrst (u, N, 5, false) calculates the probability ¢ of n “successful” outcomes ina, .
test, if the outcome of each trial of the test is eithera “suocess” or, “fajlure’, the probabxhty of, gettmgthe

* outcome of “success™ in an individual trial throughout the test is a constant p, and the number of trials in

the testis . .In the,problem we addressed here the ontcomes  are, the probability. of a donation being | from

a Euroblood mrp;ent that receives a-donation that i is e1ther mfected or.not: rnfected In equatxon IVB2e-

12, Bmamdxst(o B UBLM Er,cm.guufalse) calculated thsprobabxllty -of areerprent receiving no infected
unit (#=0), under.the eondmon that average number of units received bya recipient js EUBL,,,,

C (N-—EUBL.,,,) and probabrhty a smgle unit of Euroblood being infected i is Procip.suse (p—Pr,c,p.gnu)

The pumber of Source and recovered plasma donors infected through transﬁlsron with Euroblood was .
estimated using a'binomiat distribution function with the estimated total number of Source Plassna and

. recovered plasma dotiors who have received Buroblood (DRs.sys; and DRr:sus;, estimated-in section AL

IV.B.2.e.i.) and the probability of infection for the individual Euroblood recipient (Pr YCID-BUBL-receip
estimated in section A-IV.B.2.e.ii) as parameters of the distribution. The total estimated number of
potentlal plisma donors iifectéd due to transfusion usmg Eutoblood:is the suin of potentra‘l mfeoted
source and recovered plasma donors

Variable: DR;cjp g~ Anuual Number of Source Plasma donors: mfected dueto transfusron thh a
Buroblood unit: -

,D&C,M_m —Bx’nomzal(DR,_m, Pr,w_m_"dp) ‘ o R \ A 8 e—13)
Vamble DR,ch.R.gm ~ Annual number of recovered plasma donors possrbly mfected via transfusion
‘with a unit of Euroblood )
DRy p_sup, = Binomial(DRy_syass Plciv-symimresy) : (IV .C.le-14)
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Variable: DRycsp.gyss - Annual number of all plasma donors possibly infected through transfusion wrth
a unit of Euroblood

’ Dvam-suu = DRsCJo-s-swL +DRcsp-n-suse ) c . (IV.B 2. e-15) .
Assumption used in the model: No Euroblood Reclpxent is deferred under current: pohcy

Variable: D.Rpcmmw Annual number of plasma donors.possibly infected through transfusion. thh a
unit of Buroblood and meet deferral criteria.and presumably deferred ﬁ-om donatron.

. Vanable DRycsp-gust-res--Annual number of plasma donom potentially infected via nansfusron wnh a . -

unit of Euroblood and does not meet deferral criteria and llkely not deferred from donatron.

Under curtent blood donatron pOllCleS recrpxents of Euroblood are not: deferred arid rePresented by the . .

- expressrons

~'D.vam-mt,-oaf=0 L . ‘ 3 (IVBZe-lG)

N

DRy sves = DR, ' "avn‘zig.m

BN

A-IV.B. 2.e.m'.b Annual Tuinber of plasma ‘donors thiif recelveil Eu'roblood and are
potentially mfected arid whose biood contams the vCJD agent

’ Assumphon used in the model Al infected Euroblood recxplents have VCJD agent present m.thelr o
blood ;

Variable: DRgugy. - Annual number of plasrna donors mfeeted via transfusion usmg Euroblood and
whose blood contained vCID agent in 2002

DR EUBL~infpl | DRM—ML e U (IV:B.Z,@-IS)

) . - v N . . " - . -
A-IV.B.2.f Total number all plasma donors who may potentially be infected with
vCJD and the vCID agent may be present through all sources of exposure:

. This sectmn ‘sufiis the nurabér of plasina dorors who might have beeri exposed to vCID' through drfferent
sources. The caloulations from this pomt forward are on the.-model worksheet “Model-IV. Exposure s
-Asséssment”, . ' .
" Variable: DRpetinm - Estimated arinual number of Plasma donors potentrally infected with vCID and
-having vCID agent present in blood and plasma that are deferred by current pohcy
"A-33
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Variable: DRm(.M_l..m Estimated ainual number of Plasma donors potentrally exposed to vCID in the
UK and whose blood contains vCID agent that are deferred by current policy-

Variable: DRyr-pettam - Estimated annual number of Plasma donors potentially exposed tovCID in
France and whose blood contains vCID: agent that are deferred by current policy

Variable: DR])op.hn,] Estimated annial numbez of Plasma donors ‘potentially expesed to vCID in the
rmhtary base-and whose blood contains vCID agent that are deferred by current pohcy

. DR:. .=DR . . . %DR. - +DR . Coer (IV.BZfl)

Opintsl  UR-Def sl m-w-um L0PintH.
Assumpﬁon about: vamble . This population mcludes the potentral Source Plasma and recovered plasma
donors and whose blood and plasma contains vCID agent that havé long-term travel history to'the UK (>3

mo), and France (> 5 yrs); and all the donors that have a history of military deployment (or military o

: _dependent. ete) in Europe from 1980 1996

Vanable- DRM.;.M- Estlmated annual number of Plasma donors potenually infected with vCID wrth

agent- present in blood and plasmu and are fiot deferred by deferral policy.

' Vanable DRux Res-inti ~ Estimated annual number. of Plasma donors potentrally exposed tovCID inthe -

UK and having vCJD agent and -whose blood contalns vCID agent and are deferred-by current pohey

Vanable DRF&;Ru-inﬂ:l sBstlmated annual fwmber,of Plasma donors, potentmlly egrpospd fovCiRand .
havmg vCID agent and Wh e blo d.c ptams vCID ent and are deferred by current pqlrey :

RN IR A I CRO Ey s DN

Vanable DRp,mml Esnmated annual number of Plasma donors potentially ekposed to vCID and .-

having’ vC.TD dgent il whOSe bIood contams vCID agent and are deferred by cuirent pohey ke oS
- DRy i *DRbALR;,;-;u} +DM ’F'Dme;e;; T QVB2£2)
. . ) e,

. Assumption about variable: “This popuilation includes ihie potential Source Plasma and reeovered ‘plasma

donors with vCID agent present in blood and plasma that have short-term travel history to the UK (<3

" mo), France (<5 yrs), anda hrstory of recervmg Euroblood.

SN A . A Tl wes e

A IV B.3. Annual number of all US plasma donors potentrally infected with vCJD

- and whose blood may contain- ve€ID. agent and. who.may not be deferred by -

questionnairé screening

This section calculated the number of plasma donors with vCID agent in the blood and who may not be
deferred by questionnaire screening.

.. A4
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Variable:' Effp.r- Effectiveness of US donor deferral .policy .
Assumptlon about variable: Based on advrce from the TSEAC atthe October 31 2005 meetmg, the
FDA model assumed 85-99% of potential vCJD infected donors would have been deferred just prior to

doriation. Uniform distribution (0.85, 0. 99) was used to représent the range of uncertainty assocrated with
Eﬁ'ectlveness of US.donor deferral pol;cy‘ .

A-IV B3.a. US plasma donors w.lth a lustory of travel to the UK.

Variable: DR.,cm.s.ux infiNg - Annual number of potentlal Source Plasma donors with lnstory of travel.
to the UK, thh vCJ'D agent present in blood and plasma, and were ‘not removed by deferral screenmg

Vanable DR.,ap.n.ux.M,m Annual number of potential recovered plasma donors w1th l;lstgry of

travel to ttie UK, with vCJD'agent present iti‘blood anit plasma, -and werg tiot rdmoved by deferfal
screenmg

Assumphon*used in. mddel' This mcludes(potentral Plasma donors with vCID. agentpresent inblood « -
and plasma who did not mest deférral ontena or who mest deferral crrtena but fora vanety of reasons are
not defen'ed

» DRvCID-s-UK-wu-Mz = DR'CM-S-UK—I«H\\!H + DR\cm-s-ax-oq-mm x(l Eff, D-f) (A W-B'l)

DRgcm-x-ur-am—va; =DRVC'D-R-UK-R=_s—inl‘H + DR»cro—s-m—o-/-i.ru "“-"Eﬂr or) - "('A-’I'V.'].B-Z'):; o

- A-IV. B.3 b. US. plasma donors with a hxstory ot travel to, l“rance.

' Calculations for this section are similar to the, calculatrons for donors thh a lnstory of travel to the UK.
shown in section A-IV.B 3.2, . ; o

A-] IV.B.3 c. US plasma donors wrtll a Instory of travel to other connmos in Ellrope.

' Calculatrons for thls seetron are sumlar to the calculatrons for donms w1th a lustory of travcl to the UK .
shown in section A-IV.B.3. &

A-IV. B, 3. d. lJS plasma donors'witha history of deplovment to military bases.in Europe

Calculatlons for this section are similar to the calculations for dosiors wrth a history of travel to the UK i
shown in section A-l'V B.3.a. . ’

A-IV.B.3.e.US. plasma donors who have been Euroblood reclprents '
A5
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Calculations for this section are snmlar o the calculatlons for donors wrth a history of travel to the UK
shown in section A-IV B3.a. .

: 'A-IV B.3.f: A USS. plasima donors potentrally w1tl1 vCJD agent in tlle blood-and wlro may not be . -

deferred by queshonnalre screening

- This section sum up the vC.ID donors of Source: Plasma and reoovered plasma exposed through different

sources.

PN

' A-IV.BA. Probablllty that aUs plasma donor s blood potentlally contamed VCJD

"agent

‘

' Vanable rPr(DRs.,,m),Pr(DRn.m,) Probablhty a Souree Plasma -or recovered plasmadonor contain - -

vEID.agent'in the. blood . X : Cee

 Variable: Dva,.m,DRvan.R.hm Sounce Plasma or recovered plasma donors who potentxally '

contained vCJD agent in the blood but ot deferred by donor screening, -

. Vanable‘ DB., ;DRR -Annual number of Sodrce plasma or: reeovered plasma donors (calculated in A- .
. B 1) ’

.PI'(DRs-mfu) DRao-s-mru-m/DRs o ‘.,‘“ il e (ATVIB 4 1) .

Calculatrons forthe probabrllty @ recovered pléisma dbrior con’mming VvCID agent m the blood are srmxlar ’

td the caleulation for source plasma donors shown above.

Gl at

A-IV C Estlmation of annual number and percentage of plasma pools potentrally ‘

o eontamlhngJD agent

A-IV C.1. l’robabrlrty thata plasma pool may contam vCJ]) doitations -

. ,A-IV .C.I.a. xl’rolml‘ullty thata Plasma pool may contain'a s]‘zeciﬁ'c number of VCJD‘ donations

Assumptlon used in the model Consistent with manufactiring practices in which commingling of
Source Plasma and recovered plasma is uncommon, the risk assessment considered plasma pools to

) loonsxst entrrely of only Source Plasma donations or only recovered plasma donations.

A-36
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.

* Variable: DR,,,,,.S, DRpoor -Size of Source 8 or reoove lasma pool (donors/pool)

Data used in the model: Infonnatron for-Source Plasma pool size was collected by the FDA from
pdFVIII manufacturers. FDA is upable to show the complete data provided by manufacturers since the
information is confidential, so only necessary, relevant summary information on.various pools and their
sizes is provided. The.size of Source Plasma pools ratiged from 6,000 donors per pool to 60,000 donors
per pool with mean of -(b)(4)- donations per pool. The. dlsmbunon was generated based on the pool size
data provided by deVIII manufacturers and the market share ‘of the products based .on information -
supplied annually to the FDA by manufacturers. Manufactluers supphed FDA with mformauon on the .
average number of donatlons from mdrvrdua.ls in the pool.. .

Data used i in the model Infommtron forrecovered plasma ppol sxzes was collected by the FDA ﬁom :
pdF VI manufacturers. Again, FDA § is unable to show the complete data provided by manufaeturers since
thednformation is confidential, .The size of recovered plasma pool ranged from-150,000 fo 360, 000 :

- donations, per pool. The distribution was generated based on the pool size data provrded by pdfvII

- manufacturers and the market share of the products. Manufacwrers supplied FDA thh mfonnatwn on the
average number of donatrons from mdmduals in the pool. -

Vamble nm,.,,,,,- Desngnated number of vCJD donors ina smgle plasma pool
Assumption used in the model: The namber of vCID donorsina smgle vCJD pool could be 0, l 2, 3 or
4, but because of the low prevalence of vCID most of’ the txme there wouid be 0 vCJ'D donors i inapool.

Varmble Provycip-pr-post-s), Pr(n.mw R Probabrlrty a Source o Recovered Plasma pool

- containing n.,cm.m.,.,.,l (n.cm.pkw =0,1 2, 3, 4) number of mfecwd donors

Pr,n..am.m.,,,,m was determmed by bmomlal densny functxon, Bmomdrst(n.,c,p.m_,w,, DR,,,,,,;-, Pr(DRs.
in3f)-- Calculations of Pr{nvc,p.mw,g are similar to the calculation of PFMD.DRM.S)

4

A-IV.C Lb. Probabrhty a plasma pool may potentmlly contain avCiD donor(s) . ;o

-, Variable: Pr(vCJD paol,;g Pr(vCID-pool,)-Probabrlrty of a Soume or Recovered Plasma pool coniammg

one or more vCJD donors

Pr(vCJD pools) 1 Pr(nWR_M-O) L :-"t avei -

. Calculatron of probablhty for the recovered plasma pool 1s sumlar to the oaloulntron for Source Plasma

pool shown above

Variable: Pr(vCJD-pool)-The probabrhty thata plasma pool (mcludmg Source Plasma and recovered

plasma pools) contained one or more vCJD donors- ‘The distribution for pool size (or number of donations - ’

per pool) incorporated information on pool size.
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Vamble Perc, Percg = Percentage of Source Plasma or recovered plasma pools used to manufacture
’ deVIII in the US

Assumphon useéd in the modél: Estrmates suggest that approximately -®)(4)- of deVIII products were
made from Source Plasma, and -(b)(4)- were made from tecovered plasma

Based ol the assumptlons above that Sburoe Plasma pools are used more frequently inthe manufacture of
deVIII and;-on average contain fewer’ donors, the probability of a Sousce Plasma pool-containing VCJD

. agent’is differenit froni the probabilitya recovered plasma pool containing vCID agent. Overall b
probability of a single plasma pool (including Sotirce Plasrha and recovered:plasma pool) contdining -
vCID agent is a probability weight based on the percentages of the two  types of plasma pools («(b)(4)- for

'.' Sourde Plasmi and «(b)(4)- for récovered plasma pools)used to-make pdFVIIL.-A discrete distribution i
. XL X2ypl, ‘B2 répresents twodiscrete values for the probabilitiés that a-pool miay contain a ve€ID -

donor; Xl(or Pr(vEIP-pools) and X2 (or Pr(vCJD-poaIx) and thé associated: probabilities of eachivalue " -
occurring-with thie probabxlmes, 1 and p2, respectively: Pr(vC'JD-pooD is- sampledﬁ'om Pr(vGJD’ poals
and Pr(vC]zD-paal,g Hising the disoréte distributions- ~ -

Lt

. Pr(6C/D - paols) stcrete( Pr, _{vCJD-pooI s),_P __(vQD—goo: 13),.Percs, Perc;g) _) __(I_V C 1_'2?

" B,

Varrable IUpvm -Annual numbcr of all umts ‘of hurnari deVlII manufactured and distiibuted in the US

. Data used in-the model: Based on data provided to FDA from manuﬁa.cmrers atotal of -(b)(4)- mrllxon
umtsofdeVIII,wasmadeanddlstributedmtheUS G D

Variable: Percs, Percpr- Represems the percentage of deVIII assumed in the model to be made from .
Souroe Plasma or recovered plasma (same as variable used in A-IV. C.l.b.) S .

. _Varrable. TUpym’s, [Urvin- R—The total annual nismber of units of deVIII made ﬁom Source Plasma or’

récovered plasmia. The total annual number of units of deVIH made from Source Plasma is represented
by the equanon . .

IUmn s = I gy % Pere, B (IV.C.2-l)

’I‘he-calculation for the total annual number of units of pdFVII made from recovered plasma is similar.
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A-IV.C3. - Annual total number of all plasma pools used to make deVl]I

The total number of plasma pools used to make pdFVIII in the US each year can be back calculated from
the total number of units of himan plasma-derived pdFVIII distributed in the US each year. Based on
information described in earlier sectrons, it:-was assumed that approximately -(b)(4)- of the total pdFVIII

- . .supply distributed annually in the US is manufactured from Source Plasma and ~(b)(4)- from recovered

plasma pools. Information on pool size (number of donors), average number of donations per donor, size
of individual recovered plasma donations (200 mls) and Source Plasma donations (700 mls) were used to
first determine the amount of plasma present-in a pool:” Then, data on the average yield of pdFVI per

liter of plasma’ (187 IU), was used to calculate the total numiber of Source Plasma and recovered plasma”

pools and the results were summed to determine the total numiber of plasma pools used to manufacture
pdFVIII in the US each year. The total number (or percentage) of plasma pools potentially conmmmg
vCJID agent was determmed i the-model baséd on pool size and- the probabrlrty that & pool contamed a
vCJD agent. .

A~ IV C.3 a. Amount plasma per pool

Variable: DNv.., DNvy.s~ Volume of single unit Source Plasma or recovered plasma (ml).

-Variable: DR,,,.,;.;,DR,M;.R— Number donors per Source Plasrna OF recovered plasma pool (same vanable'

asusedmAIVCS)

Variable: Fl‘equ.s, Freqponzr -Average ﬁ'equeney of douat:cns from a smgle plasma donor whc
- contributed Source Plasma or recovered plasma for deVIII manufacmre .

Dataused in'the model The data for' average number -of units in a Source Plasma pool donated by i

single donr was provrded by blood centers. The Pert distribution (-—(b)(4)-—) was used to represent the ‘

_ average number of units in a Source Plasma pool from smgle donors, which is.most lrkely »(b)(4)- and
: ranges from ~(b)(4)—. . ; . .

T 4Assumphon used {n the madel: All the plasma tiits i areccvered plasma pool comes from drﬁ‘erent

donors. Thls is conservatrve assumptlon
)

. Varrable V,m.s, pookR— - Volume of a Source Plasma or recovered plasma pool (ml)
V,,,,,,_8 = DRP‘,,,,_‘.3 xFreq,;.,Mr xDN,,_s av. C 311)
Calculations of V,m.‘g are similar.to the calculation of Vme sllow_n above.

o

’.

A-IV.C3.b. Annual number of plasma pools used to manufacture deVIII in the :
United States
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. ‘This sectron ‘of thé model estiiiated the ann )

- 1980, i likely very low. The chance of &' plasma ‘ool containirig plasma from Hiore than on¢ fifécted

Vanable. TUrvims, IUrrvm.s Annual units of deVIII made ﬁom Source Plasma or recovered plasma

’ (calcu]ated in AJIV.C2)

) Vanable Y.v,—Average yield of pdF VI (IU/L plasma) ] )
Assumptron used in the model° Based on the data provxded by WFH (1998) and FDA-CBER (2003) we
assumed average yield.of' deV'lII (mcludmg hrgh.punty and intermediated purity deVl]I) bemg 18710 .

per hter plasma.

The total number of Source Plasma pools and recovered plasma pools used each year in manufactunng

* US,pdFVIIT are calculated separately in the model. Estunates from each type of pool are then summed to.

_get atotal value for -all pools. .

Varrable Pool,, Pooln—Annual number Source or- Recovered Plasma pool-used to make deVIII

Pool, -Round((IU VY1 s 11000))  AV.C. 3-2)

S _Caleulatrons of Roolkaresimdau.as-caleulaﬁons- of Bools, ‘shown-abo've.'

. .

AV C. & Annualnumber vEID plasma pbols used to manufactm-'e deVIII m lhe'

»Umted States and percentage of contaminated pools -

[}

n!.lmber of vC.TDplasma pool thatm v,appe'ar.m an' :
individual year. The annual numbsr of vCID Sourde and Recévered Plasma dbnois are estimated i

- section A-IV.B.3, In this section each individual vCID. donor is allocated to individual plastha pools by
 plasnia typés.  Totak number of vCID plasma pools, percentage plasma pool contarmng vCJ’D agent and '.
: percenmge eontnbutlon of. vCJ'D vrals froma spcclﬁc pcol are determmed

Sae

- Assulnptlou used in the model. The annual number of vCJD pools is expected to be low bécauisé the US,A

vCID prevalence, Even among donors that traveled to the UK, France or other couutncs in Burope smce ]

donors js negligible. The model assumed if more than one infected donors Presented, they would present ’
in different plasma pool.

7’
Vanable- Poolycp.s, Poolvcm.g Annual number of Source Plasma or recovered plasma pools that
contain vCID ageut used 1o make pdFVIH :

Variable: Pool.,c.in — Annual total plasma p’ools that contain vé;lDagent used to make pdF VI

‘ _Variable: Pool,, Poolg-Annual rlumber.of Source Plasma or recovered plasma pools

Vanable- Perc vCID-S-pool, Pere, yerm-R-peot -Percemage of Source Plasma or recovered plasma pools used to
make deVIII that contains vCJD donations ’
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Perc,a,b_s_m, (Pool,pp ¢ /Pools)xl()O% v.cal) .

- AIIV.D. Estlmatmn of the Quantity of vCID agent ina plasma pool that contams a
donatlon from a donor infected with vCJID . :

A-IV.D.1. Quantity of vCJID agent present ina denaﬁdn ofa donor int;eeted thh
.VvCID - . . . — R .

' Vamble I — Represents the i.c. leo present in the blood of mdmdual mfected donor (IDso/ml) in the :

last half of the meubatlon penod of vCiD.

Assumptwn used in the model Whole blood collected ﬁ'om avCID- mfected mdxvxdual can vary ﬁ-om
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 quantxty of mfechvxty in blood: It was

assunied that whole-blood from an infected person poteatiaily carries a mnnmum of 0.1 i:c. Mso per-ml;a
sk peﬂ:entlle of 2 i.c.[Dsq.per ml;-a median. of 12 i.c. IDs per mi,-a 95% percentile of 30 i.c. IDso perml
and a maximum of 1,000-i.c. IDso-per ml,- Attempts to;identify vCID infectivity titers.in human blood

" have not been successful, but the assay sensmwty for vCID in vitro and in animal models is limited .
*(Bruce er al 2001 .and Wadsworth ef l.2001):. Wadsworth.ef l estimated a limit:of sensitivity, of about -

1,000 IDsp/ml by their assay meaning that infected blood containing less than 1,000 IDs, would not have '

elicited infection.or disease i in their ammal model, hence mfeeuwty would not have been dehected
] (Wadsworth 2001) .

. Variable: I,:.,m— Percent (%) iv. IDsos assocxated w1th plasma
Studies in animal models -have shown ‘that greaterthan 50% of transxmssxble spongxform eneephalopathy
_agent present in whole blood is associated with plasma. Expenments -by Gregori et ul..(2004): usmg a i

hamster — sheep scrapie model showed that approxnnately 58% of infectivity in whole blood is.
associated w1th plasma. ) L

: Assnmpﬁon used in-the model: Theinodel a'ssmne,sfthat 5 8% of infecﬁvity is-associated with plestna.
Vanable- Aic w=Conversion factor for iv. IDso from i.c. IDsg.

Assumptlon used in the model: Exposuré to mfec’uvxty by the i.v. route is between I and 10 tirnes 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 efficiency is a-conservative estimate and assumes that theoretically there would
be no difference between the efficiency in initiating infection bctween the i.c. and i.v. routes.

Variable: DNy~Volume of one unit of plasma, dependmg on plasma type (same as DNv.s used in A-IV
-C.3 for Souree Pjasma and same as DNy.g used in A-IV. C. 3 for Recovered Plasma) -

A4l

a0

o _IMxDNwM_M

Variable: Ip,v-Quentity of vCID agent in one donation of infected plasma (i.v, IDso/ml)

IDN—I,,,XDN xI,,,_mxA,v_,c o v

¢

IvD.1-1)

A- IV .D.2. Quantlty of vCJD agent ina plasma pool eontammg a donatlon fiom donor
mfeeted with vCJD ..

Variable: bN,ap.pn_,;,,,- Number of donations fromi-an infected plasma donor, whick varies basedon - |

’ type of plasma donated. (same as Freqpy s used in A-IV.C.3 for Source Plasma and same-as Freqpy.x used

m A-LV. C 3 for reeovered plasma)

.Assumptlon uxedjn themndeb Data&m thé average number of donatlons per donor per pool were -

provided by manufaenn'em Weassumed the average nuinber donations from individual donefs: varied:

" from pool to pool. For-Source Plasma, it was assumed that average iumber of donations from single = -

donor ranges: froni- -(b)(4)- dondtions: per doner, with a most: likely-of -(b)(4)- average donations-per-donof.

For reuovered plasma, 1twas assumed that the mest hkely number ‘of donatlons per donop was. only 1

. Vanable Ipm- Imtlal mfeehvﬁy in an mfeeted plasmatpool is! represented by the equatnon Sy e

(IVD2~1)

2.

MODUEE3 ave E)— CLEARANCE OF. vCJD INFECTIVITY DURING ,
‘MANUFACTUREOdeFVIH R R S

‘A-IV E. ‘Clearance of vCID. mfectmty durmg mannfacture of deVﬂI

A-IV.E. 1 Estimated quantlty of vCJD agent per IU FVI[I prodnct made from a-
specific vCID plasma pool

The FDA model eriployed tWO stratlﬁcatmns of clearance;

[ 4 61°g10
o 7~ 9]0g10
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Each of these levels of elearance was modeled separately Most of the results are presented for the 4.6 -
logo reduction during manufacture processmg it the risk characterization section (Sectlon V) of this rrsk
assessment.

Assumptrons used in the model: The model assumed there are potentxally two levels of’ reductron that
may be achieved: a lower level of reduction (a range of 4-6 logs, most likely, 5 logio)-represented by

triangular distribution (4, 5; 6) and higher level of reduction. (a range of 7-9 10gxo, most likely, logw)-
represented by trxangular distribution (7 8, 9)

Variable: DRp,or Size of plasma pool {number of donors/pool). Same as Dle.s used in A;IV Cc3 for
Source Plasma and same as DRw,l r used in A-IV.C.3 for Recovered Plasina)

Assumptmn aged in the model: The size of the plasma pools used mmanufaemrmg was assumed 1o vary
from pool to pool. n this risk assessinent miodel, twq différent general distributions wére usedto .’ .
represent frequency distribiiion of & Sizes of Soutce Plasma and recovered plasma pool based on the data
provided. by pdFVII manufacturers .

'Vanable. Ipm- Inmal mfectlvrty ina speclﬁc mfected plasma pool (calculated in Al IV.D 2)

' Vanable' RL,,,- Potentral log reductron in mfeetmty durmg proeessmg

3Vanable. Ip,,,,_A,,- Remainmg mfectwrty m a specrﬁc mfected plasma pool aﬁer processmg
. Lot Ap-IPWIIIOR“ . S l' B - S (IVE-I)

Variable: DNy-Vqume of éne unit of plasma, dependmg on plasma type (for Source Plasma, same as
.DNy‘gused in A-IV B.2, recovered plasma, same as DNy_R.used in A IV.D. 1 ) . .

Vanable vam-YreldofdeVlII (IU/Lplasma) o L . . . .. :
‘ Assumptlon used in the model :Based on the dam provrded by the World Federatron of Hemophrha |

(2004) we.assuriied pdFVHL yield varies-from pool to pool wrth minimugm of 120, most: hkely of 187 and
maximum of 250 9] per hter plasma. . . ;

Varrable. IM— Quan‘my of mfec’uvrty in tlre deV’m product made from a specrﬁc mfected pool (r,v, IDso '

per IU) - _
L= U poity /(DRM X DNpi g X DN,',)) x,looon',,,,;,,' ' (rv.lz-z) '

- A-IV.E.2. Estimated per_centage of FVIII vials that contain vCID agent
A 43 _

arb

: A-IV F.la. Patlents wrth severe Hemophlha A drsease

Vanable- Pere,cmn, Perc,cmpgovist- Percentage vrals made from Source Plasma and recovered

- plasma eonlarmng vCID infectious agent.

Vanable Perc,cip-ia— Overall percentage of vials comammg VCJ'D mfectlous agent.

Assumption nsed in the model: Percentage of vials of deVIlI containing vCJD infectious agent is same

- as the pefcentage pools comammg vCJD infectious agent calculated inIV-C.4 for eorrespondmg types of

plasma

Module 4 (IV.F): FVII ufilization and annual exposure -

iA-IVrF deV_III utrhzatlon by HA and vWD patrents and potentral exposure to thie

vCJD agent

A-IV F.1. Estrmate of annual number of vCJD vrals—used by mdxvxdual patlent B

Kl
v

This nsk assessment provides outputs that estlmate the armual exposure for severa.l patrent subpopulatrons
with Severe HA disease for patients in the followmg chmcal treatment groups K
« :Prophylaxis = Noinhibitors - -~ ~ -+ ' o e
Prophylaxis - With iphibitor. o . : '
Prophylaxis - With mhibltor and immune tolerance
Episodic ~No mhrbxtor
' Eprsodrc Wrth mhlbrtor

el

The CDBC and the six state Hemoplnha Surverllance System pmjeet eonducted ﬁ'om l993 1998 collected :

- atotal of 17,848 records, each record representing a single year of medical data for. a single HA patrenrt.

Patient medical records were obtained from treatment sités mcludmg hemopllﬂlatreatment»cedters
(HITCs), hospitals, clinics, physician’s offices, home-care agencies, nursing homes, prison infirmaries,
and dispensers of factor-concentrates. The cortiprehensive study collected standardized informationon -
patient demographics, clinical treatment and-outcome data. ‘Thedata, abstracted:fiom medical records,
tabulated all recorded factor concenttate utilization prescribed by quantity; type; purpose (6.8, -

" prophylaxis, treatment of acute bleeds; or immune tolerance therapy) and total quantity used per ealendar
© yedt.: Among all-the records collected in the study-from 1993-1998;.1,993 were fromHA patients with. -

seveie disease that had been treated with human deVIlI and the records were further grouped into five.

-clinical treatment subcategories based on treatment regimen, including: prophylaxis, no inhibitor;

prophylaxls, with inhibitor; prophylaxis, with inhibitor and immune tolerance; episodic; no mhlbxtor, ‘and

«pisodic, with inhibitor. Data from each of the five subpopulations were analyzed individually using the
" statistical package “JMP” (SAS Institute, Cary, NC) to generate initial descriptive statistics and

distributions of pdFVII Dsage by the HA patients. The data containing angual pdFVII utitization )
mformatron for patienits in each of the five treatment groups were further analyzed using Best Fit software
(Palisade Corp, New York) to generate a statistical distribution(s) for-each patient treatment group that

. bestreflected the variation in pdFVIII utilization, -Overall, the Generahzed Beta distribution provided the

A -44
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most reasonable and consistent fit for the deVIII utilization datd among all of the patient treatment
.groups. The Generalized Beta distributions were. then used in the model to approximate the distribution
of utilization of deV'III in each of the five HA patient subpopulatxons The distributions were tmncated
by minimum and maximum FVII usage of each subpopulation. FDA used the original patient data to not
only generate statistical dlstnbunons for each patxent treatment subpopulation. FDA also ysed the
originat data to identify the minimumi and maximum dosages used by patients in edch specific treatment

- subcategory and truncated each distribution using these values. Graphical representations of the original
data and the fitted Geberalized Beta distributions are shown in Appendix C. We also provide a summary
of the pdFVII] usage data froni the CDC sponsored six staté sfudy, and also summarize the mput -
Generalized Beta dlstnbutlons generated with each subset of data in Table A-4 5. ¢

“Table A-4.5. Annnal  usage of deVlII by indmdual HA patnents with severe disease-data and mput
dis’mbutlon - .

R rh - Input distribution.
T ENPRROU TSI AP 'Generaliz
A Origisial Dista o ( eneralized Beta distribution) -
Treatment |- Inhibitor - |- ] e A -(umin, , |, -} .
e [ ol e Toswa || o [ o | G5 vl
gy | A e, - b wom | 80 |10 @00,
U Nolnhlblter E_gn 1o S || e 1002 _iz.(:oo'nd)“‘s""’ 200
rophytnn | mm‘ || gﬁm { 14040°| 52301 | soouons | dooszs. | G- |
T = ey s, Taioes | 10000, | oo
With iinmane N R Y oa7az, |"ssost | SO | sséroe. 1(555”%)
_Tolgrance ‘ L : .
PNo s s | G0oL, 'os 1 el © | tssoo,
" hibior. -of M8 [ o “:345416) " 5882 | 1060 | y000000) | 25%7° “205000): |-,
o | e | oL oeoso | sema |00, [ sonesn | oon. |-
+L nbibdter . |81 AIA) | 06950 | 36822 1000006y | T | 4maody |

Variable: IUy,- Annual usage of deVI]I by mdxvndual HA pauent of a spemﬁc clxmcal groﬁp (IU/yr,
person)

. Variable: Uy - Vial size (IU/vial)‘

Assumption used in the model: We assumed there were equal ntmbers of vials for each of the four
different package sizes (250, 500, 1000 and 1500 IU/vial) that are distributed in the US

Vanable - Vialzy - Annual number of deVIII vials used by mdmdual patient (vnals/yr person)
A 45

78

Assumption used in thie model: We assumed individual patient uses deVIII products of the same

- package size throughout the whole year period of 2002 for which the rnodel was run.

J

',Viazm.;z'v;;/zv,,,, i R VAXEY

A Vanable Perc,ap..u— Percentage pdFVTI vials containing vCJ'D agent '
' Vamble' Vzal,.c.m- Annual number of deV]]I vnals used by mdmdual panent (vmls/yr, person)

»I{iaIm=BtnomtaI(I’xal,,,,PercM) ' I AVF.12)

A-IV R.1.b. FVHI Uhhzatlon in- patxents w1th seyere 'v9n Willebrnnd dieease

The CDC,and six state Hemophilia Survelﬁance Systempxzo_]ect conducted from 1993- 1998 did not-

- include-patients with vWD. We assumed that YWD patients with severe disease would' largely use Humate

Py product only for factor replacement treatment. A search.of records iir the Hemophilia Suryeillance |,
Systeri project data révéaled a totat 6f 58 records that mfincated Humate P had been used, , among whlch, 8.

* records indicates patients had t developed.inhibitor; which are considered uncomion ainong VWD patients.

- and wers excluded frofin; analysxs Among the 58 fecords; 35 were from Adults (215 yrs of ‘age) and 23

records were from young persons (<15 yrs of age) Reoords for each age group were further grouped-by

ere;initially analyzed

mdmdually using the statistical package “JMP” (SAS Insfitute, ‘Cary, NC) to generaﬁe d criptive
statistics.and staifstical distribution(s) for éach patient treatinént group that best reflected the variation in

) deVHI utilization. The Generalized Beta distribution was identified as the best fit to- the deVIII

utxhzauon data (as détermined by using the softwre Best Fit (Pahsade Corp, NY) and was used as the
input- d4sn1but10n for pdEVAIL, usage by individual: vWD patients in thé model.; :Graphical representations

of the ongmal data and the fitted Generalized Beta distributions are shown-itr Appendix €. Table A4.6. -
_surmatizes pdFVITL usage data from CDC sponsored stutly and the  inpuit distribution generated basedon |

the data. FDA used data in the CDC and six state Hemophilia Surveillance Systein project conducted

« from 1993-1998to estimate FVIII utilization by all vWD patients. The data represent only a sample of all ' ]

possxble vWD patients-with severe disease in‘the US. FDA. estimated that there were approximately 250 -

* patients in the US with Type 3 vWD. To calculate the total 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

mulnplymg the patient populatlon in each group by a factor 0of 4.3 (250/58 =~4.3). The uti)iZation 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 to vCID for all VWD for Adult (15 yrs of age) and Young (_15
yrs of age) persons in the us ‘among clinical n-eannent groups of prophylaxis and episodic.

" A-46
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- Table A-4.6. Annual usage-of deVl]I by mdmdual severe vWD. patlent -data and inpat-.

distribution We need to update the information in this table based on new- calculations for a total

of 58 cases (previously it was 50 cases)

Input Distribution

Testmg Convergence of the Model

]

O,riginai Input Data :
. '(Generalized Beta distribution)
: Percent of . o . N
Teoatment | o | total | Mean | $5%CI a | B O | M| S0%ct
g - population . : e, s -
Young. ..
{<15 yrs of age) .
A © {9200, : , | 16571 | (900,
Prpiiads | 9.1 ten - | teted. | gy | |ogs2afogres | SIR | IRV SR
Episodte | 14 2n 1ma2 : S |- 0:3800 | 1.1073 Sy | 1ioes | - G
~Adult - i
(>15 yrs of age) | sier AN ~..-~ g
. - o | (15000, | 18e8 | q7o0g, - <
Froptvinds, | 7. 2% .| 1e7s8 o OSMT AT r2n000).-z0, | 540000y . -
s e b i 000, | e b b oo, s (zzoo :
E‘plsodic: “13. I usﬁe_ .42(93500) 10 0.5555.. Tani zcmno). mzs . 2‘“"“!’3‘

Calculahons of. annual nuf'nber of vCID v1als taken by mdmdpal vWD patxent are similar tothe *

calculations forHA patlents shown in section A-IV: F.1a.

A-IV F.2, Quantxtyof vCJ]) agent in deVIlI vials

- This section of the model randomly picked vCID vials from dxﬁerent vCID. pools simulated in section

-IV D.2. and determme the amount of vCID mfectnous agent contained in each random vCID- v1al

Vanable Jie - Quantity of mfectmty in the deVlII product made froma spec:ﬁc mfected pool (l v. Dsq

per IU) (calcula.ted in section IV.F.)

A-IV.F. 3. Estxmatxon of annual exposure °

This section of the model sums up the mfectlvxty inalt vCID vmls taken by individual patent dunng a

'one-year period.

A-IV.F.3.a Patient with severe HA disease .

A47

.- Assumption used in the model: Infecnvxty varies for each individual vial taken by one patient "

during a one-year penod We did not considered the probability that patient buy a bulk package at e
time, which may results.ini- muluple vials from same vCJID pool, therefore with same infectivity

Variable: I,,- Annual exposure to vCJD through-use of pdFVI (i.v. IDso/yr, person)

> A

i

A-IV F .3, b. Paﬂent with sevére VWD

g Calculatioris of annual exposure of mdmdual vWD patient: (1 V. ID50/yr, person) are sunxfar to the

calculatxons for HA paztlents shown in section A-IV, F. 3.a

. We ran & milhon 1teranons ‘of the mbitél. Cenvergence wai ana)yzed by exammmg the percent chatigein -

the-estimate of mean exposure foreach 500 iteration block of: the model, cumulatively. ‘That is, the mean .
exposure was cdlculated for.the first 500 itergtions, 1,000 1terat|ons, 1,500:i iterations, etc., to 1,000, 000

. iterations. For the last 10,0007 rteratlons, the average percéitage change for the mean exposux‘e of

hemdphilia patients with 110 inhibitor using the log 4-7 réduction assumptlon and the clinical prevalence
assumptlon was 0. 012 peroent. The results are shown.in Figure. 1, . . .

A48
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Flgure 1. Convergence for risk estimates for hemophdxa patient group with no inhibitor
under assumption of 4-7 log reduction using low prevalence estimate for UK véID .

prevalence. The 95" percentile was always 0 under the low prevalence assumption.
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