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Variable: DRgg,.; — Age of donors of Source Plasma (calculated in section A-IV.B. 1.)

Variable: Percpp.pop— Percentage of Source Plasma donors who have a history of military deployment
in Europe since 1980 (calculated in section A-IV. C. 1.d. 1i. a).

Variable: DRs.pop(,,,,, Estlmated annual number of Source Plasma donors who have hxstory of military
deployment in the UK or Europe by age

Assumptmn about varlable We assumed 3% of Source Plasma donors have a hlstory of military
deployment and residence in the UK, France or other countries of Europe during any of the years from
1980-1996 and would have similar donation demographics and characteristics as whole blood donors.

The estimated annual number of Source Plasma donors who have a history of military deployment in )
Europe by age is represented by the equatlon T

.

DR:—oob(m) = ‘,DR-V(m). x Per cpk—ooo - (v.C1.4-2)

Variable: DRS.DOD(I,;,)_,— Number estimated annual num.ber‘of Source Plasma donors who have resided
on military bases in Europe by age and deployment year

DR;_poniegery = DRs_pobiesey X P€T¢pa_pony ‘ (v.eidd) .

A-TV. C. 1. d. ii. b. Number of recovered plasma donors wnth a history of mllltary
deployment at US military facilities in the UK or ‘other countries in Europe durmg
the period 1980-1996 by year of deployment

Variable: age - Age of donors grouped by five-year increments (e.g:, 20-24, etc.) and the 18-29 year olc )
group. No data for the yearly distribution of deployment of military plasma donors in the UK, France or
other countries in Europe was available. The age distribution of donors in the military was estimated from
Department of Defense (DOD) data (2005). The donatxon rate for military staff was estnnated using the
blood donor survey data (TSEAC, 2002).

NETE T

Variable: DRR.(,,,,) - Annual number of recovered _plasma donors by age .

Assumgtlon used in tlle model We assumed 3% of recovered plasma donors were grouped by.
deployment year based on the yearly dlstnbutlon of Imhtary deployment and residence in the UK or
Europe dunng 1980 1996 (DOD 2005) : :

DRR;DOD(M)}, = DR R-DOD(age) X Percp,_ DpoDy : (v.Ccld4) .
Variable: DRpgy.) - Annual number of recovered plasma donors by age (calculated in section A-IV.B.

2.) grouped by five-year increments (e.g., 20-24, etc.) and the 18-29 year old group
A-50
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V#riable: Percpr.pop - Percentage of recovered plasma donors who have a history of military
deployment in the UK and countries in Europe since 1980 (calculated in section A-IV. C. 1. d. ii. a.)

Variable: DRy pop(age) ~ Estimated annual number of recovered plasma donors who have a history of
- military deployment in the UK and countries in Europe by age.

Assumption used in the model: The same percentage of recovered plasma donors have a history of
military deployment as blood donors.

The esumated annual number of recovered plasma donors who have history of military deployment in the
UK and countncs n Europe by age is represented by the equation:

DRy popagey = DR,(,“) x Percp, pop (Iv.C.1.4-5)

Assnmptibn used in the model: The annual distribution of US military service members and their
dependents residing on US military bases in Europe represents the yearly distribution of deployment in
the UK and countries in Europe of US military recovered plasma donors

DRn-Dau(qe), = DRH—DOD(agc) x Per: € pr-poDy (IV.C.1.d-6)

A-IV. C. 1. d. iii. Adjustment of the Relative Risk for the proportional variation in
the BSE exposure risk in the UK and the military deployment duration per specific
year during the period from 1980 - 1996 :

Variable: Rpg. - The cumulative vCJID risk of individual military personnel who were deployed and
resided in the UK or Europe for the entire period from 1980 through 1996: it is assumed that the
accumulated risk is equal to that of a UK resident and is assumed to be 1 (or equal to the UK vCJD
prevalence) for this period. :

Assumption used in the model: The cumulative risk of US m-ilitary residents in Europe from 1980

through 1996 is 0.35. This estimate is based on the assumption that approximately 35% of the beef
consumed by military personnel in Europe between 1980-1996 was imported from the UK (FDA 2002).

Variable: y — Year of deployment (same variable used above in A-IV. C. 1. d. ii. a))

Variable: y,,;— The specific year of BSE epidemic in the UK.

Assumption about variable: The BSE epidemic in the UK was assumed to have started in 1980 and at
first was not detected. The first cases of BSE were reported in 1986..

Variable: BSEyx, - Number of diagnosed BSE cases in the UK by year from 1980 through 1996
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Data used in the model: Data are from the World organization : for animal health (OIE 2005). Data were
not collected for individual years prior o 1997. A total of 446 cases’ ‘of BSE were reported by Europcan
countries (other than the UK) during the time penod from 1980 through 1996 and were allocated to
1nd1v1dual years by assuming the cases were mcreasmg ina lmear fashlon by year

Variable: Rgasey - Proportional vCID risk for donors that resided on US military bases in Europe ina
spec1ﬁc year

Assumptions used in the model:
~»  The vCJID risk for US military facilities 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 Europe was associated with lmported UK beef. When food chain controls were
implemented in the UK in 1996 — the model assumed the risk to be negligible. :
It was assumed that the vCID risk was additive and can be prorated on a yearly base. )
The vCID risk in a specific year was assumed to be proportlonal to the reported BSE cases in the
UK in that specific year o

Proportlonal vCID nsk in the US nulltary bases in a specific year was calculated by the equation:
= Ry, X BSE,y /| }:BSE,,,(y ' (IV.C.1.47)

y=1980

R

Basey

Variable: Rpg popy- Risk of individual military personnel who lived in Europe for a period of two years
starting from deployment year y, and assumes the cumulative risk-of a-UK individual from 1980 through
1996 is 1. . _

Assumption used ix the model: The model assumed an average of two consecutive years of
deployment:
Rpr_popy = Rpuey + Rpace(yan) o Av.C.1.4-8)

Variable: Pr',‘c-jpluk(.,,) - Pfobability of infection for individual UK resident of a‘speciﬁc age group }
(calculated in A-IV. C. 1.). ’

Variable: Pr.cip.pr-popisgey - Probability of infection for indiyidual Us plasma clouor of a specific age
group that lived on or near a US military bases in Europe starting from year y with duration of two years

Assumption used in the model: Probability of infection is proportional to the risk of exposure

PLeip-pr-pobiegey = PX vesb-uK(age)* Ror-popy . {av.C.1.4-9)

A-1V. C. 1. d. iv. Number of all US plasma donors potentially infected with vCID
during residence at 2 US military base in the UK or other countrles in Europe from
1980 to 1996
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The section estimates the number of Source and recovered plasma donors with a history of deployment in
the UK or countries in Europe during the period from 1980 through 1996 and sums the number of vCJD
cases that may have vCJD agent in their blood (or be prionemic) at the time of donation from each
pathway to derive the total number of all donors potentially infected with vCJD that may have vCJD

~ agent in their blood (or be prionemic).

A-IV.C. 1. d. iv. a. Potential numbér of US Source Plasma donors with a history of
military deployment in the UK or other countries in Europe from 1980 to 1996
potentially infected with vCID

Variable: DR,cyp-s-pob(age)y - Potential number of Source Plasma donors infected during residency on
US military facilities in the UK or Europe from 1980-1996 by age, and year of deployment

DR cins- ponterery = Binomial(DRs_pop )y, Plem-on-ovtaerr) {Iv.C1.4-10)

Variable: DR,cjp-s-pop - Potential number total of Source Plasma donors infected during residency on
US military bases in Europe from 1980-1996 is represented by the expression: .

1996 70-T4

DR,y poo = Z ZDR‘Cm-s-Don(m»
Y1980 ageuis-19

av.C.rd-11)

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 vCJID 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 vCJD risk is similar to the present day risk in 2006.

Variable: Tj,z2005~Time period between infection/travel and the year 2002 when the plasma was
collected.

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

Variable: Tp,z2002 - Time period between infection/travel and 2002 when the plasma was collected is
represented by the expression:

227



APPENDIX A

T 12002y =2002 -y _ | ' ‘ (Ivc.1 4-12)

For an individual to be prionemic in 2002, the remalning period of time since infection up to 2002 (it
2002y) should be equal to or less than the half of incubation period of the disease.

Assumption used in the model: The vanability and uncertainty of the incubation period of vCJID 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: Pryyq., -The probability an individual was prionemic in year 2002-was calculated by using the
cumulative frequency of Gamrna (4.7, 3.6), at x=2x(1997-y)

Variable: DR.c;p-s-popy- 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.).

Variable: DR,cp-s.pop-Lry - Total number of Source Plasma donors potentially infected with vCJD in
year y during military deployment to US military bases in European countries and in the last half
incubation period of the disease. ‘

DRvCJD—S—DOD—LHy = Binomial (DRVC.ID-S-DODy. P ru;-y) : (V.C.1.413)

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
period 1980-1996 and‘potentlally mfected with vCJD

Variable: DR,cyp.r-poD(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

DR c1p - podtagesy = Binomia(DRy_popyarary, Phicin DR-DOD{age)y) » (Iv.C.1.d-14)

Variable: DR,cyprpop- Potential number of recovered plasma donors mfected durmg residency on US
military bases in Europe from 1980-1996 is represented by the equatlon

s 701 ’
DRvCID—A-DOD = DR“C""H-DOD(m)y av.C.ld-15)
y=1980 age=iS-19
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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 period and vCJD agent is present in the blood

This portioh of the model calculates the potentiai number of vCID infected recovered plasma donors who
are in the last half incubation period of the disease and presumably may contain vCJD agent in their blood
(or are prioncmic). :

Variable: Pryy., -The probability a vCID-infected donor had vCID agent present in their blood and
plasma at the time of donation (was prionemic) in the year 2002 (calculated in A-IV. C.l.d.v.b)

Variable: DR.csp-r.popy- Total number of recovered plasma donors potentially 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-Lry - Total number of recovered plasma donors poténtially infected with vCJD in
year y during military deployment on or near bases in Europe and in-the last half incubation period of the
disease.

DR ,csp_p-pop-1ny = Binomial(DR ¢, ¢ pop, Pryy ) 4 (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: DRvcip-pop - Potential number of total plasma donors infected during residence on US
military bases in Europe from 1980-1996

DR cippop = Z DR,p_s_pop + Z DR, cip-n-pon (IV.C.1.4-17)

y=1980 < y=1980

Variable: DRycip-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. :

DR,¢;ppop-pes = DR,cp-pop ‘ (IV.C.1.4-18)
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A-IV.C. 1. d lV. f Potentnal number of all plasma donors m the last half of vCJD
mcubatlon perlod ’

This portion of the model estimates the potential number of all vCJD infected plasma donors with a

-~ history of rmhtary 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 vCJID agent (or are prionemic).

Variable: Dvam.pop LH~ ‘Potential number of total plasma donors infected during residence on US
military bases in Europe from 1980-1996 and are in the last half ineubation period of the disease

DR,c pop-n = Z DR.csp_s_pop-1i + Z DR cpz-pop-1a : (IV.C.1.4-19)

y=1980 . y=1980

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

DRvCID—DOD—Dej = DR,c1p-pop _ (IV.C.1.8-20)

A-IV. C. 1. d. i. Percentage of US plasma donors deployed at US military bases in the
UK or other countries in Europe during the years 1980 through 1996 :

Variable: Percpgpop - Percentage of US blood donors who were military residents in countries in ) :
Europe for > 6 months from 1980 through 1996.

Assumption uséd in the model: Approxnnately 2% of US blood donors have been military remdents in
European countries between 1980-1996 (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
military facilities dunng the period 1980-1996
o The FDA model assumed that the same percentage of plasma donors have been in the m111tary and
. deployed in European countries as blood donors.

A-IV. C. 1. d. ii. Number of US plasma donors deployed by Mlhtary in the UK or other
| countries in Europe by year of deployment since 1980

A -56
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A-IV. C. 1. d. ii. a. Number of US Source Plasma donors stationed at US military
facilities in the UK or countries in Europe during the period from 1980 -1996 by year
of deployment

Varfable: y - Calendar year of deployment

Variable: DODy - Number of US military residents, their family and dependents who resided on US
military facilities in Europe by year from 1980 through 1996.

Assumption used in the model: The risk of BSE exposure and vCID infection for donors previously
deployed to US military facilities in the UK or countries in Europe after 1996 was assumed to be
negligible, because it is assumed that most of the risk 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 (TSEAC, 2002) and shipment of UK beef to US military facilities had stopped in 1996 or earlier.

Variable: age - age of donors in grouped by five-year increments (e.g., 20-24, etc.) and the 18-29 year
old group (same variable used above in section A-IV.C.1.a.i1.)
Percy_pop, =(DOD, ! "i‘DOD,)xloo% (VC1d) -

=190

Vh‘riable: DRsagey — Age of donors of Source Plasma (calculated in section A-IV.B. 1.)

Variable: Percpr.pop— Pcrcentagc of Source Plasma donors who have a history of military deployment
in Europe since 1980 (calculated in section A-IV. C. 1. d. ii. a.)

Variable: DRs popge) - Estimated annual number of Source Plasma donors who have history of military
deployment in.the UK or Europe by age

Assumption about variable: We assumed 3% of Source Plasma donors have a history of military
deployment and residence in the UK, France or other countries of Europe during any of the years from
1980-1996 and would have similar donation demographics and characteristics as whole blood donors.

The estimated annual number of Source Plasma donors who have a history of military deployment in
Europe by age is represented by the equation:

DR popiagey = DRiogey X Percop_pop (vCl1.d2)
Variable: DRs.pop(age)y— Number estimated annual number of Source Plasma donors who have resided
on military bases in Europe by age and deployment year

DRS-DOD(age)y = DRJ-DOD(age) X PerCDR—DODy (Iv.C.1.4-3)

A-57
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A-IV. C 1. d. ii. b. Number of recovered plasma donors with a history of military
deployment at US mlhtary facilities in the UK or other countries in Europe ‘during
the period 1980-1996 by year of deployment

Variable: age - Age of donors grouped by five-year increments (e.g., 20-24, etc.) and the 18-29 year old
group. No data for the yearly distribution of deployment of military plasma donors in the UK, France or
other countries in Europe was available. The age distribution of donors in the military was estimated from
Department of Defense (DOD) data (2005). The donatnon rate for military staff was estlmated using the
‘blood donor survey data (TSEAC 2002).

Variable: DRR.(,“) - Annual number of recovered plasma donors by age

Assumption used in the model: We assumed 3% of recovered plasma donors were grouped by ,
deployment year based on the yearly distribution of military deployment and residence in the UK or )
Europe during 1980-1996 »(‘DOD 2005).

DRy popiagey = PR popiagey X Percpr-pon, Iv.C.1.d-4)

Variable: DRga) - Annual number of recovered plasrna donors by age (calculated in section A-IV.B.
2.) grouped by five-year increments (e.g., 20-24, etc.) and the 18-29 year old group

Variable: Percpr.pop - Percentage of recovered plasma donors who have a history of military
deployment in the UK and countries in Europe since 1980 (calculated in section A-IV. C. 1. d. ii. a.)

Variable: DRR -DOD(age) - Estimated annual number of recovered plasma donors who have a history of
military deployment in the UK and countries in Europe by age

Assumption used in the model: The same percentage of recovered plasma donors have a hlstory of
xmlxtary deployment as blood donors. ,

The estlmaled annual number of recovered plasma donors who have history of mlhtary deployment in the 3
UK and-countries in Europe by age is represented by the equatlon : ,

DRR-DOD(ue) = DRx(m) x Percpy_pop (IV.C.l.d-S)

Assumption used in the model: The annual distribution of US rmhtary service members and their
dependents residing on US military bases in Europe represents the yearly distribution of deployment mn
the UK and countries in Europe of US military recovered plasma donors

DRn-oop(ap) y = DRu-Doo(agg) x P €TCpr-pODYy , (IV.C.1.4-6)
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A-IV.C. 1. d. iii. Adjustment of the Relative Risk for the proportional variation in
the BSE exposure risk in the UK and the military deployment duration per specific
year during the period from 1980 - 1996

Variable: Rgg. - The cumulative vCID risk of individual military personnel who were deployed and
resided in the UK or Europe for the entire period from 1980 through 1996: it is assumed that the
accumulated risk is equal to that of a UK resident and is assumed to be 1 (or equal to the UK vCID
prevalence) for this period. ,

Assumption used in the model: The cumulative risk of US military residents in Europe from 1980

through 1996 is 0.35. This estimate is based on the assumption that approximately 35% of the beef
consumed by military personnel in Europe between 1980-1996 was imported from the UK (FDA 2002).

Variable: y— Year of deployment (same variable used above in A-IV. C. 1. d. 1i. a))

Variable: y.i— The specific year of BSE epidemic in the UK.

Assumption about variable: The BSE epidemic in the UK was assumed to have started in 1980 and at
first was not detected. The first cases of BSE were reported in 1986.

Variable: BSEuxy. —“Numbcr of diagnoscd BSE cases in the UK by yeaf from 1980 through 1996

Data used in the model: Data are from the World organization 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 European
countries (other than the UK) during the time period from 1980 through 1996 and were allocated to
individual years by .assuming the cases were increasing in a linear fashion by year.

Varlable ‘Rpasey - Proportional vCID risk for donors that resided on US mxhtary bases in Europe in a
specific year

Assumptions used in the model: ‘

e The vCID.risk for US military facilities in Europe was present from 1980 through 1996. There
was negligible vCJD risk after 1996 — the model assumed the major source of vCJD risk for US
military bases in Europe was associated with imported UK beef. When food chain controls were
implemented in the UK in 1996 — the model assumed the risk to be negligible.

o It was assumed that the vCJD risk was additive and can be prorated on a yearly base.

¢ The vCJID risk in a specific year was assumed to be proportional to the reported BSE cases in the
UK in that specnﬁc year.

Proportional vCJID nisk in the US military bases in a specific year was calculated by the equation:
X BSEyy, / ZBS ik (IV.C.1.4-7)

y=1980

R

Basey Ba:z
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Variable: Rpk.pop_y ‘Riskof individual military personnel who lived in’Europe for a penod of two years
starting from deployment ‘yeary; and assumes the cumulative risk of a UK individual from 1980 through

1996 1is 1.

Assumption used in the model: The model assumed an average of two consecutive years of

deployment: o ‘ T
Rpr-popy = Raasey + Rpueiyry ' {V.C.1.4-8)

Variable: Pr..c,m.ux(.,,) Probability of infection for md1v1dual UK rcsment of a spccxﬁc age group

(calculatcd in A-IV C.1).

Variable: Prycip.pr-pobge)y - Probability of infection for individual US plasma donor of a specific age
group that lived on or near a US military bases in Europe startmg from year y w1th duration of two years ‘)

Assumptmn used in the model: Probability of mfectlon is proportlonal to the risk of exposure

PLen pr-popiesery = P vCID-UK (oge) *Rr-DoDy (v.C.1.4-9)

A-IV. C. 1. d. iv. Number of all US plasma donors potentlally mfected with vCJD
during residence at a US military base in the UK or other countries in Europe from
- 1980 to 1996 : .

The sectlon esnmates the number of Source and recovered plasma donors with a history of deployment in
the UK or countries in Europe during the period from 1980 through 1996 and sums the number of vCJD
cases that may have vCID agent in their blood (or be prionemic) at the time of donation from each
pathway to derive the total number of all donors potentially infected with. vCID that may have vCID
agent in their blood (or be prionemic).

)

A-IV.'C. 1. d.’iv. a. Potential number of US Source Plasma donors w1th a history of
military deployment in the UK or other countrles in Europe from 1980 to 1996
potentially mfected with vCiD o

Variable: DRvm&pon(.ge)y Potentlal number of Source Plasma donors infected dunng residency on

US military facilities in the UK or Europe from 1980-1996 by age, and year ¢ of deployment

DR,c1-5-pov(apesy = BinomichDRs_popepsy, Plicio-pr-povteresy) (IV.C.1.d-10)

Variable: DR, cp-s-pop - Potential number total of Source Plasma donors infected during residency on
US military bases ih Europe from 1980-1996 is represented by the expression:

234





