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DR - "z” E‘DR (IV.C.1.4-11)
vCID-S-DOD T vCID- $-DOD{oge)y
980 agenis-19 .

A-IV. C. 1. d. iv. b. Potential number of Source Plasma donors with a history of
deployment to a US military facility in the UK or other countries of Europe from
1980 to 1996 in the last half incubation period of the disease

This section estimates the number of Source Plasma donors that may potentially be infected with vCID
who may have vCJD agent in their blood (or be prionemic) at the time of donation.

Variable: y-The calendar year in which a plasma donor was deployed to a US military base in Europe.

Assumption used in the model: This risk assessment assesses the vCID risk for pdFVIII product made
in 2002 but it is assumed that the potential vCJID risk is similar to the present day risk in 2006.

Variable: Ty, 2002fT1me period between infection/travel and the year 2002 when the plasma was
collected.

Variable: Pr-LH,- Probability that the vCJD disease is in the last half of the incubation period of the
disease, if infected in year y and the individual has infectious vCJD agent present in their blood and
plasma (or was prionemic).

Variable: Tiz2002,- Time period between infection/travel and 2002 when the plasma was collected is
- represented by the expression:

T Inf~2002y =2002 -y . , @av.C.1.d-12)

For an mdlvxdual to be prionemic in 2002 the remaining period of time since infection up to 2002 (Tt
2002y) should be’ equal to or less than the half of incubation period of the disease.

Assumption used in the model: The variability and uncertainty of the incubation period of vCJD is
represented mathematically by a gamma distribution, specifically Gamma (4.7, 3.6). A gamma
distribution is usually used to represent processes that occur sequentially or the time between events. In
this case it-would be the time from infection to the time until the appearance of clinical disease
(incubation period of the disease).: The distribution is defined by two parameters: one that produces the
shape of the curve; and a second generates the scale for the distribution, which in this case is represented
by the mean incubation period of 14 years.

Variable: Prry,y -The probability an individual was prionemic in year 2002-was calculated by using the
curnulative frequency of Gamma (4.7, 3.6), at x=2x(1997-y)

Variable: DR,c;p.spopy- Total number of Source Plasma donors potentially infected with vCID in year y
during military deployment on European bases (calculated in A-IV. C. 1. d. v. a)).
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Variable: ’DRycms.pop.LHy Total number of Source Plasma donors potentially infected with vCID in
year y during military deployment to US military bases in European countries and in the last half
mcubatlon period of the dlsease

DR cyps_pop-11y = Binomial (DRVCJD—S-DODy, PrLH-y) (IV.C.1.d-13)

A-IV C. 1. d. iv. c. Number of US recovered plasma donors with a history of
deployment to a US military base in the UK or other countries in Europe durmg the
perlod 1980—1996 and potentially infected thh vCJD

Variable: Dvam -R-DOD(sge)y - Potential number of recovered plasma donors infected during deployment
and residency on or near US military bases in Europe from 1980-1996 by age, and year of deployment

D&w,_Mm)y = Binomial(DRy. popiepery, Plocsp-ot-oontaaery) (ave.1.e-19)

Varlable DRycip.r-pop- Potential number of recovered plasma donors infected during resxdency on US
military bases in Europe from 1980-1996 is represented by the equatxon ' :

' I”G 0-74

DR c1p-p-poo = Z ZD R'C'D-I-DGD(-.F)}'
yato80 agemit-19

. (IV.C.1d-15)

A-IV. C. 1. d. iv. d. Recovered plasma donors with a history of deployment to a US
military base in the UK or other countries in Europe: Potential number of donors in
the last half of vCJD incubation permd and vCID agent is present m the blood

This portion of the model calculates the potential number of vCID infected recovered plasma donors whe
are in the last half incubation pcnod of the disease and prcsumably may.contain vCID agent in their blooa
(or are prionemic). . : : , ‘ S

Variable:-Prw.,; -The probabbil‘ity a vCID-infectéd donor had vCJD agent present in their blood and
plasma at the time of donation (was prionemic) in the year 2002 (calculated in A-IV.C.1.d.v.b).

Variable: DRycsp.r-popy- Total number of recovered plasma donors pbteﬁtially infected with vCJD in
year y during military deployment on or near bases in Europe (calculated in A-IV. C. 1.d. v. c.

Variable: - DR,csp-r-pop-LHy - Total number of recovered plasma donoré poteﬁtia]ly infected with vCJD in
" year y during military deployment on or near bases in Europe and in the last half incubation penod of the
disease. »
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DR c1p g-pop-1iy = Binomial (DRVCJD—R-DODy, Pr, ) (IV.C.1.d-16)

A-IV.C. 1. d. iv. e. Number of all vCJD infected plasma donors during deployment to
a US military base in a country in Europe from 1980-1996 ‘

Variable: DRycjp-pop - Potential number of total plasma donors infected during residence on US
military bases in Europe from 1980-1996

199 1996
DR.cyy pop = Z DR,crp-s_pop + Z DRy p-poo (vV.C.1d-17)
ye1980 ye1980

Variable: DR,cyp-pop-per- Potential number of total plasma donors infected during residence on US
military bases in Europe from 1980-1996 and meet deferral criteria

Assumption used in the model: Current policy defers individuals who have been deployed or resided on
a US military base in Europe from 1980 to 1996 for a cumulative stay of 6 months or more. We assumed
all US Department of Defense (DOD) deployments are 6 months or longer, and therefore, all individuals
have a history of deployment to a US military base in Europe are deferred. '

DRVCJD—DOD—Def =DR,c;p_pop ) (IV.C.1.4-18)

A-TIV. C. 1. d. iv. f. Potential number of all plasma donors in the last half of vCID
incubation period and have vCJD agent present in the blood

This portion of the model estimates the potential number of all vCID infected plasma donors with a
history of military service posted at a US military base in the UK or countries in Europe fron 1980-1996
who are in the last half incubation period of the disease and their blood and plasma presumably contain
infectious vCJD agent (or are prionemic).

Variable: DR,cp.pop-Lu - Potential number of total plasma donors infected during residence on US
military bases in Europe from 1980-1996 and are in the last half incubation period of the disease

T 1996 . 1996 ' :
DR,c1p- pop-1s = Z DRvCID-S-DOD-LH.+ Z DR ,1p_p_pop-1u (v.C.1.d-19)
y=1980 y=1980

Variable: DRycyp-pop-ver- Potential number of total plasma donors infected dun'ng residence on US
- military bases in Europe from 1980-1996 and meet deferral criteria

DRvCJD—DOD-Def =DR,;p pop - (IV.C.1.8-20)
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Variable: DRy, - (calculated in section A-IV.B.3.) Annual number of plasma donors

Variable: DRs- (ca!culatcd in section A-IV.B.1.) Annual number of Source Plasma donors

' Variable: DRz - (ééicu'l?tedlifx_' scctxon A-IVB2) Aﬁpuz;l {iumbﬁ_:r of recovered plasma donors
Variable: Percpr.guros - Percentage of blood donors who were Euroblood reqipienﬁ
Assumption used in. the model: 1.2% ple;sma donors were Euroblood recipients

Variable: DRg,,.» - Annual number of plasma donors who were Euroblood recipients
DR, =DR, xPercpy coos . vV.C.lel)

Variable: DR;E.,,; - Annual number of Source Plasma donors who were Euroblood recipients

Assumption used in the model: We assumed 1.2% of US Source Plasma donors we:é Euroblood

" recipients

DRs_gpm = DRs x Percpg g, : o : av.Cl.e2)

Variable: DRg guros - Annual number of recovered plasma &onors who were Euroblood recipients —
represented by the equation: .

DR,y = DRy X Percpq gy ‘ ' » (V.C.le:3)

A-IV.C. 1. e. Annual number of US plasma donors who have been Euroblood
recipients

A-IV.C. 1. e.i. Annual number of US plasma donors who have been Euroblood
recnplents

A-IV.C. 1. e. ii. Annual number of potential vCIJD-infected Euroblood donors and
estimated annual units of Euroblood potentially containing vCJD agent

This section of the model estimates. the quantity of Euroblood units predicted to have been transfuscd into

~US plasma donors in a one year period, the number of European donors involved, the number of possible
vCID infected European Euroblood donors, and the total quantity of vCJID infected units given by the
Euroblood donors.

Variable: DNBlyk,.;- Blood donations in the UK by age of donors.

Data used in the model: Information about UK blood donors was provided by CDSC (2005).
A-64
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Variable: Percpn.uxege) - Percentage distribution of the blood donations in the UK by donor age, and is

represented by equation:
R ” )65

Percpy_uxiagey = DN pr-vkiags ! ZDN Bi-UK{ogz) (IV.LC.le5) _

age=13

Variable: E UBL (5. - Units of Euroblood that were donatcd by a specific age group of European donors
and transfused into US plasma donors

Total units of Euroblood received by US plasma donors of one year period is allocated by age of
European donors based on the age distribution of UK blood donors

Assumption used in the model: We assumed the age distribution for Euroblood donors is the same as UK
blood donors
EUBL = EUBL ., x Perc py

IV.C.1.c-6)

(oge ) {oge )

Variable: DRgupL(ege)— The number of European donors were grouped by age in ﬁve—year increments
(e.8-,20-24 yrs, etc) and the 18-19 yr old group that have contributed Euroblood that may havc been
transfused into US' plasma donors per one year period

Each European donor may give multiple donations in a single year; however the chance of more than one
donation from same donor being shipped to the US and used by US plasma donors-is expected to be
small.

Assumption used in the model: Each unit of Euroblood received by US plasma donors of one year-period
came from different European donors and is expressed by the equation:

DR i3y 0gey = EUBL

(age) (IV.C.1.e-7)
The probability of infection of individual European blood donors is calculated below based on the

probability of infection per individual UK resident and the relative risk of a resident in a country
elsewhere in Europe (other than France) compared to the risk of a UK resident.

Variable: Rgy - The cumulative risk of an individual European resident from 1980 till the present;
assumes that the cumulative risk of a UK individual from 1980 through 1996 is 1 (same variable as used.
in (A-IV.C.1.c.iii)

Variable: Pr,csp.uxage - Probability of infection for individual UK resident of a specific age group (same

vaniable as used in (A-IV.C.1. c.iv.).

Variable: Pr,c_mgu(.,g,)-Probablhty of mfectxon for an mdmdual European resident of a specific age
group. '

Assumption used in the model: Probability of infection is proportional to the risk of exposure:
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Proep e (oge) = = Proen _ux (ae )X Rsu . (V.C1eT)

Variable: DR.cjp EusL(ge-Annual number of infected European donors who contributed Euroblood that
was transfused into US plasma donors during a one-year period by age group. -

Number of infected Euroblood donors among each age group was estimated using.a binomial distribution
function with the estimated total number of donors in the subgroup (DREUBL(age) estimated in section A-
IV.C. 1.e. ii) and the probability of infection for the individual of this age group of Euroblood donors (Pr
vCID-DR-EUBL(age) €Stimated 1in this section A-IV. C. 1. e. ii) as parameters of the distribution.

DR, EUBL(age) = Bionomial( DR suLLoge) s Evcip- E(age) ) (vV.Cl.e-)

Variable: EUBLyCJD Total units of infected Euroblood received by US plasma donors of one year
period .

Potential mfected European donor may give multlple donations in a smg]e year, however the chance of
more than one donation being from a single infected European donor bemg shippcd to the US, and used
by US plasma donors is expected to be small.

Assumption about Vaxi_zible: Qne infected Euro;iean donor produces one unit of infected Eurqblood.

>63

EUBL.,, = Z DRvC’D—EU‘L(a‘z) ) . (IV.C.1.e-9)

age=18-19

A-IV. C. 1. e. iii. Annual number of plasma donors potentially infected with vCJD via
transfusmn with Euroblood

A-TV. C. 1. e. iii. a. Annual potential number of vCJD infected plasma donors )

Variable: Pr vcsp-Euse - Probability a single unit of Euroblood contains vCJD ageiit
Preip gvm = EUBLyc;p/ EUBLy, {(IV.C.1.e-10)

Variable: Pr.cjp.euL Recip - Probability a Euroblood recipient is infected with vCJD

Assumption used in the model: We assumed that a Euroblood recipient is likely mfected 1f he/she
receives one unit or more of blood blood from a vCID-infected donor. S

PLspput ey =1~ Binomdist (0, EUBL  Procp_ sy, » false) | vC1e
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The Excel function Binomdist (n, N, p, false) calculates the probability of n “success” outcomes in a test,
if the outcome of each trial of the test is either “success” or “failure”, the probability of getting the
outcome of “success” in an individual trial throughout the test is a constant p, and the number of trials in
the test is N. In the problem we addressed here the outcomes are the probability of a donation being from -
a Euroblood recipient that receives a donation that is either infected or not infected. In equation IV.C.1.e-
11, Binomdist(0, EUBL .., Prycip.cust. false) calculated the probability of a recipient receiving no infected
unit (7=0), under the condition that average number of units received by a recipient is EUBL,,,
(N=EUBL 4v) and probability a single unit of Euroblood being infected is Prycsp-gust (p=Prvesp-eust).

The number of Source and recovered plasma donors infected through transfusion with Euroblood was
estimated using a binomial distribution function with the estimated total number of source and recovered
plasma donors who have received Euroblood (DRs.cusr and DRg.pup. estimated in section A-IV.C. 1.e. ii.

) and the probability of infection for the individual Euroblood recipient (Pr ycp-£uBL receip €Stimated in
section A-IV. C. 1. e. iii) as parameters of the distribution. The total estimated number of potential plasma
donors infected due to transfusion using Eurcblood is the sum of potential infected source and recovered
plasma donors. ‘

Variable: DR,c;p.s.cusi - Annual Number of Source Plasma donors being infected due to transfusion
with a Euroblood unit:

DR s_gup, = Binomial(DRs_gyp;, PLesp_puss-rep) (IV.C.1.e-12)

Variable: DR,cyp-r-gusr- Annual number of recovered plasma donors possibly-infected via transfusion
with a unit of Euroblood

DR, x_gup = Binomial(DRy_ sy s Pl pupr-reip) ‘ . (IV.C.1-13)

Variable: DR,c;p.-cusr - Annual number of all plasma donors possibly infected through transfusion with
a unit of Euroblood

DRVCID-EUBL = D&CJD—S-—EUEL + DRvCID—R—EUEL ’ (IV.C.l.e-149)

Variable: DR.csp.cusL-pe Annual number of plasma donors possibly infected through transfusion with a
unit of Euroblood and meet deferral criteria and presumably deferred from donation.

Variable: DR,cyp.EusL-res- Annual number of plasma donors potentially infected via transfusion with a
unit of Euroblood and does not meet deferral criteria and likely not deferred from donation.

Under current blood donation policies recipients of Euroblood are not deferred and represented by the
expressions:

D&cm-wu—oq =0 (V.C.1.e-15)

DRvCJD-EUBL-R:: =D vaw—suu (IV.C.1.e-16)
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- A-IV. C. 1. e. iii. b. Annual number of plasma donors that received Euroblood and
are potentlally infected and vCJID agent is present in the blood :

Assumption used in the model All mfected Euroblood recxplents have vCJD agent present in their
blood (prionemic) : :

Variable: DR,ap_gum,p,. Annual number of plasma donors infected via transfusxon using Euroblood
and are prionemic in 2002 :

D,qup-suaz-p. =DRVOD-.-£UBL‘ . o (W.C_le-n)

‘Variable: DRycp-kusL per-ps- Annual number of plasma donors infected via transfusion using Euroblood .
and may have vCID agent present in their blood and plasma (prionemic) in 2002 and meet deferral : )
criteria

DRvCID-EUBL-Dq’-I"n = DRVC_ID—'EUBL-Def ' ' (IV.C.i ..e'-.l 8)

Variable: DR,cip.eUBL Res.pn- Annual number of plasma donors who are possibly infected with vCJID via
transfusion with Euroblood, that had vCJD agent present in their blood and plasma (prionemic) in 2002
and did not meet deferral criteria (likely not deferred)

DR csp- supt -pes-pn = DRocip-gustses ] av.C.1l.e-19)

A-IV. C. 1. f. Total number all plasma donors who may potentially be infected with
vCJD through all sources of exposure and vCJD agent is present in the blood

Variable:. DRcip-s-pn - Estlmated total annual number of Source Plasma donors infected with vCJD wh )
potcnnally had the agent present in blood and plasma (prionemic) in 2002:

‘DRvClD-S-Pn =DRcip_s-uvk-tr + DRocyp s prosn + DRVCJD—S-DOD wr ¥ DR o s pums py QV.CLEY)

Variable: DR@R.pn - Estimated total a.nnuél number of recovered plasma donors potentially infected
with vCID with the agent present in blood and plasma (prionemic) in 2002

DRVCJD-R-—P& =D RVCJD-R—UK -LKH + DRVCJD—R-FR—HL +D. RvCID—R-EU-LH + DRVCID—R—DOD-LH +D RvCID—R—EUBL-Pn
(IV.C.1.-2)

Variable: DRycyp.pn - Total annual number of all US plasma donors potentially infected with vCID with
the agent present in blood and plasma (prionemic) in 2002

DRvCJD-Pn = DRvCJD—S-Pn + DRvCID—R-Pn (IV.C.1.1-3)
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ATV, C. 2. Annual number of all US plasma donors potentially infected with vCJD
agent present in the blood and who may not be deferred by questionnaire screening

A-TV. C. 2. a Annual number of US Source Plasma donors potentially infected and
vCJD agent is present in the blood that may not be deferred by questionnaire
screening '

Variable: Effp.s- Effectiveness of US donor deferral policy

Assumption about variable: Based on advice from the TSEAC at the October 31, 2005 meeting, the
FDA model assumed 85-99% of potential vCJD infected donors would have been deferred just prior to
donation.  —

Variable: DRycyp-s-per-pn - Estimated annual number of Source Plasma donors potentially infected with
and havmg vCID agcnt present in blood and plasma (pnonemlc) that are deferred by current policy

DR:CJDS—D:[—P): = DR'CJDS-UK—Dej—Pn +DR>CID—S—FR—Def—Fn +D. R‘CID-S—DOD—PI! av.ca-)

Assumption abount variable: This population includes the potenﬁal Source Plasma donors with vCID
agént present in blood and plasma (prionemic) that have long-term travel history to the UK (>3 mo), and
France (> 5 yrs); and a hxstory of military deployment (or mxhtary dependent ‘etc.) in Europe from 1980 —
1996. .

Vanable: DRycp-s-res - Estimated annual number of Source Plasma donors potentially infected with
vCJD with agent present in blood and plasma (prionemic) that have short term travel history (UK (<3
mo), and France and/or Europe (< 5 yrs); and not deferred by deferral policy.

D &Ubs-au-m =D Rcu;s-w«nu-h. + DKCIDS—FR—'-Def—Pn +D R.'cms-ooo-pn ' av.c2-2)

Assumption about variable: This population includes the potential Source Plasma donors with vCID
with agent present in blood and plasma (prionemic) that have short-term travel history to the UK (< 3
mo), France (<5 yrs), and a history of receiving Euroblood.

Variable: DRycjp-spn-NrR- Annual total number of potential Source Plasma donors with vCID agent
present in blood and plasma (prionemic) and were not removed by deferral screening

Assumption used in model: This includes potential Source Plasma donors with vCID agent present in
blood and plasma (prionemic) who meet deferral criteria but for a variety of reasons are not deferred.

DR cip-s_punp = DRVCID—S-Rc:-Pn + DRvClD-S—Dej-Pn x(1-Eff, Dq) (av.C.2-3)
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A-IV.C. 2.b Annual number of US recovered plasma donors potentially mfected
and vCJD agent lS present in the plasma that may noi be deferred by questloxinau-e

screening
Varlable Ejfpef' Eﬁ'cctlveness of donor deferral policy

Assumption about variable: Based on advxce from the TSEAC at the October 31, 2005 meetmg, the
FDA mode] assumed 85-99% of potentxal vCJID infected donors would have been deferred just prior to
donation.

Variable: DR,cp-r-per-pn - Estimated annual number of potential recovered plasma donors with vCID
agent present in blood and plasma (prionemic) who are deferred by current policy :

DR 15 4 pegepn =PRecip evk-nef-rn T PRicip -sp-vef-n + PRcsp-n-£v-0ep-pn + DR csp-p_pop-m (v.c24) )

Assumptlon about variable: Modcl includes potential recovered plasma donors with vCID agent
present in blood and plasma (prionemi¢) that have long term travel history to the UK (>3 mo), France (_ 5
yrs), and Europe (>5 yrs); and history of military deployment, military dependent or related travel or
residence in Europe. ‘ .

There is a possibility that some individuals that traveled to the UK, France, and other countries in Europe
since 1980 stayed for periods of time that were shorter than the deferral period, were.exposed to BSE
agent, and were infected with vCJD. These individuals represent a source of residual risk — or the.
remaining risk after interventions (in this case donor deferral policies) are applied. The section below
addresses the calculation of residual risk for non-deferred at risk donors that traveled for penods of tune
that were shorter than recommended guidelines. ,

Variable: DR,cjp-g.res - Annual number of potential Source Plasma donors with vCJID agent present in
blood and plasma (prionemic) that have short term travel history and are not covered by and deferred by .,
deferral policy. ' ) :

DR.CJDLs-nu-Pn ;DRCID-S—UK-RAJ-Pn + D-chms-na—uq—rn + D-Rcms—oozxpﬁ (Iv.C2-2)

Assumption about variable: Estimation of the possible vCID residual risk includes potential Source
Plasma donors with vCJD agent preésent in blood and plasma (prionemic) that have short-term travel
history to the UK (< 3 mo), France (< 5 yrs), history of travel to Europe and history of receiving'
Euroblood.

Variable: DR,cyp.s.pn-Nr - Annual total of potential Source Plasma donors with vCID agent present n
blood and plasma (prionemic) and were not removed by deferral screening :

Assumption used in model: This includes all potential donors with vCJD agent present in blood and
plasma (prionemic) that do not meet deferral criteria and who meet deferral criteria but wrongly not
deferred. :
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Dvam- S-Pn~NR — DRvCJD—S-Re:—I‘n + Dvaw— S-Def-Pn x(1- Eff Def) (Iv.C.2-3)

Variable: Dvam-n.p..-NR Annual total of potential recovered plasma donors with vCJD agent present in
blood and plasma (prionemic) not removed by deferral screening

DRvCID—R—Pn—NR = DRVCID-R-Rn—Pn +D RvCJD—R—Dej—Pn X (1 - Eﬂpgf)' \ (Iv.C.24)

A-IV. C. 2. ¢ Total number of all US plasma donors potentially infected and vCJD
agent is present in the plasma but may not be deferred by questionnaire screening

The total number of all US plasma donors potentially infected with vCID with agent present in blood and
plasma (prionemic) that may not be deferred by questionnaire screening was determined by summing the
estimates generated for both Source and recovered plasma donors that may not be deferred by current
screening procedures, and is described by the equation:

DRcippu-ni = DR,cip_s—pu-nr + DRocip_p-pn-nr ’ (Iv.c.2-5)

A-IV. C. 3. Total number of all US plasma donations potentially containing vCJD
agent

Variable: Freqpn.s —Average frequency of donations from a single Source Plasma donor who contributes
Source Plasma for FVIII manufacture (times/year) :

Variable: DN,¢c/p.s- Annual number of ﬁotential vCJD donations of Source Plasma
DN,csp s =DRycip s pypp X Freqpy_s (Iv.C.2-6)
Assumption used in the model: The average frequency of donations from a single Source Plasma donor

who contributes Source Plasma for a FVIII plasma pool used in manufacturing ranges from- and
most likely to be[Jbased on data from pdFVIII manufacturers.

Variable: Freqpn.r —The average frequency of donations from a single recovered plasma donor who
contribute plasma for pdFVIII manufacture (times/year) is 1.

Variable: DN;csp.x- Annual number of potential vCID donations of recovered plasma
DN opp g =DRycip p_py-yg X Fr éqDN-R av.ca2-n

Assumption used in the model: The average frequency of donations from a smgle blood donor that
contributes recovered plasma for pdFVIII manufacture is 1.
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