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for f,pper < 1 years;

The BSE exposure risk for US plasma donors with a stay less than five years but greater than or equal to
one year is represented by the equation:-

Roruys = (Average(RU,, 2 R mowntipt, o 1) 112) % D, » (V.C.1.e-17)
for 5 years < iypper> 1 year;

" The BSE exposure risk for US plasma doriors with a stay greater than or equal to five ~ is represented by
the equation: :

Rppunys =1 @V.C.12-18)

for iypper> S years

A-IV. C. 1. a. iv. US plasma donors with a history of travel to the UK: Probability of
potential infection with vCJID based on duration of travel to the UK and age

This section describes the portion of the model that estimates the probability that a US plasma donor in a
specific age group, who traveled to the UK for a specxﬁc duration dunng the time-span of 1980 through
1996, was infected with vCJD. . ,

Variable: Prycip.uxage — the probability of vCID infection per individual UK resident of a specific age
group. :
Varlable PrevA,,,,,._,c,m(,,,). Prevalence of asymptomatic vCJD infection in the UK for each age groups
in ﬁve-year increments (e.g., 20-24 yrs, etc.) and the 18-19yr old group (calculated in A-IV.A.3.b. ).

Pnclpux(ax;) =Prevjwaa;g.)/ 100000C - . ' , {@IV.C.1.0-19)

Variable: Pruc/ppr-ux(sge)y,i — The probability of infection for individual US plasma donor of a specific.’ )
age group who had traveled to the UK in a specific year for a specxﬁc duration

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

P YociD-DR~UK (0ge)yd = PerJD—UK(axe)x RDR—UKy,i : , " (AV.C.1.2-20)

A-IV. C. 1. a. v. Number of all US pdFVIII plasma donors with hlstory of travel to
the UK and potentmlly infected with vCJD

This section of the model estimates the total number of all US plasma donors potentially mfected with
vCJID during travel to the UK from 1980 through 1996. To derive the total number of donors the model
separately estimates the number of potentially infected Source Plasma donors and potentially infected
recovered plasma donors (described in the subsequent sections below) and sums the two.
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. A-1V. C. 1. a. v. a. Number US Source Plasma donors with history of travel to the UK and
potentially infected with vCJD during travel to the UK

Plasma is collected from Source Plasma donors in a process called plasmapheresis in which an average of
approximately 700 milliliters of plasma are collected. Source Plasma donors donate an avcrage of 14
times per year, but can donate up to 48 times per year.

This component of the model estimates the number of US Source Plasma donors potentially mfected with
vCJD during travel to the UK from 1980 through 1996.

Variable: DR,cip.sUK(ge)y,i- Number of Source Plasma donors potentially infected with vCID dunng
travel to the UK during 1980-1996 by age, year and duration of travel.

DRVCJD—S—UK(agt)yJ = Bionomial(DR_yx ey, is Per’D—DR—UK(axe)y,I) (v.C.1.a-21)

Variable: DR,cip.suxy - Number of Source Plasma donors potentially infected with vCJD in year y
during travel/residency in the UK.

30-S4yrs »=5

DR.esp-s-x = Z f"l’)RVC’D—S—UK(agz) % ‘ ITv.C.1.a-22)

Age=18-19 yr3i=1day~Imonths

Variable: DR,cjp-s-ux.pes~ Number of Source Plasma donors potentially infected with vCID in year y
and not deferred by current policy.

50-45yrs  ><=Syears

DRvaD-s-ux-de/y = Z Z Dva.m-s_ux(,,,) yd _ av.C.1.a-23)

Age=18-19yrsi=3-Smonths

Current deferral pollcy (FDA 2002) defers individuals who have history of travel to the UK from 1980
through 1996 for an accumulated residence of 3 months or more from donating blood and plasma. The
number of potentially infected donors who meet deferral criteria was calculated by equation:

Variable: DR,cyp-s.ux-res- Residual risk due to the number of Source Plasma donors potentially infected
with vCJD not deferred by current policy

50-54 yrs

DR vCID-S~-UK ~Re sy = DR vCID— S-UK (age) y,i=1day-3Imonths (IV.C.1.2-24)
Age=18-19

A-IV.C.1.a.v. b. Number of US Source Plasma donors with a history of travel to the
UK and potentially infected and with vCJD agent present in their blood

Perhaps the most critical component of the model is the estimation of whether a plasma donation was
collected from a vCID-infected donor that contained infectious vCID agent in their blood at the time of
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donation. Based on data from animal studles the mode] assumes that vCID infectious individuals have

infectious vCID agent present in the blood during the last half of the incubation périod. This portion of

the model calculates the number of Source Plasma donors who may potentially contain infectious vCID
agent in their blood at the time of donatxon

Variable: y - The calendar year in which a plasma donor traveled and infected with vCJD. ‘

Assumption used in the model: This risk assessment assesses the risk for pdFVIII product made in 2002.

Variable: Tr,z2002,~ Time Period between infection/travel and year of 2002 when the plasma was
collected .

Variable: Pr-LH, - Probability the disease is in the last half incubation penod of the disease (and donor is
prionemic), if mfected in yeary : . : )

Variable: T1,z2002 - Time vpen'od between infection/travel and 2002 when the plasma was collected.

. Tporiaom, =2002—y ' AV.C.1.8-25)
For an individual to have vCJD agent present in their blood and plaéma (prionemic) in 2002, the elapsed
period of time since infection up to 2002 (Ixf-2002y) Should be equal to or greater than the half of

incubation period of the disease.

Assumption used in the model: The vanabxhty and uncertainty of the incubation perlod of vCJD is.
represented mathematically by a gamma distribution, spec1ﬁcally Gamma (4.7, 3.6). A gamma
distribution is usually used to represent the time between events, in this case the time from infection to the
occurrence of symptomatic disease. The distribution is defined by two parameters, one that produces the
shape of the curve and a second that generates the scale between events, which in th:s case is the mean

mcubatlon penod of 14 years.
Variable: Priy., -The probability an individual has vCJD agent present in their blood and plasma in year
2002 (the baseline year of the model) was calculated by the expression: :

Cumulative frequency of Gamma (4.7, 3.6), at x = 2x(1997-y)

~ Variable: DRycyp-s.ury - Total number of Source Plasma donors potentially infected with vCID in year y
during travel/residency in the UK.

Variable: DR,cip'sux-Lny - Total number of Source Plasma donors potentially infected with vCJD in
year y during travel/residency in the UK and were in the last half incubation period of the disease in 2002
at the time of donation.

Dva/D-s—Uk-wy = Binomial (DRVCID-S—UK_V. Pr,,_ y) , (IV.C.1.2-26)
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Variable: DRycp.s-ux-dep- Total number of Source Plasma donors potentially infected with vCID in year
y during travel/residency in the UK and met deferral criteria :

Variable: DR,csp.s-ux-def-Lny - Total number of Source Plasma donors in‘ the last half incubation period of
the disease (prionemic) and met current deferral criteria (FDA 2002).

DR ¢1p-5-uk-Des- -LHy —Blnomzal (DR,cip-s-ux- Deﬂ PrLH-y) av.C.l.a-27)

Variable: DR,c/ps.ux- “Resy~ Total number of Source Plasma donors potentially infected with vCJD in year
y during travel/residency in the UK and did not meet deferral criteria

Variable: DRycp.s-ux-res-Ly - Total number of Source Plasma donors in the last half of the incubation
period of the disease who did not meet current deferral criteria (FDA 2002).

DR o 1p-s-vk-res—1py = Binomial (DR oy, sy ey Plpy_,) (V.C.1.2-28)

A-IV.C.1.a.v. c.. Number of US recovered plasma donors with history of travel to
the UK and potentially infected with vCJD

Recovered plasma donors donate whole blood from which the plasma is separated out (or recovered).

- Like blood donors 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.

This component of the model estimates the number of US recovered plasma donors potentially infected
with vCID during travel to the UK from 1980 through 1996

Variable: DRvaD.R_UK(,g,)y,,- - Number of recovered plasma donors potentially infected with vCID during
travel to the UK during 1980-1996 by age, year and duration of travel

DR, R-UK(agedyi — B ionomiaI(DRR—UK(agz) yi» PT, VCID~DR-UK (age) i) (V.C.1.-29)

Variable: DR,csp.r-ux y - Total number of recovered plasma donors potentially infected with vCJD in
yeary
5054 >=5years

DR cpp- R-UKy = Z Z DR ¢y R~UK (age)y.i (Iv.C.1.2-30)
Age=18-19i=ldoy--3months

Variable: DR,c;p r-ux-pes~ Number of recovered plasma donors potentially infected with vCID in year y

and deferred by current policy
50-54 >eSyears

DR,cp. R-UK-Defy — ‘DRVCJD-R—UX(age)y,i (IV.C.1.2-31)
Age=18-19i=3—-5months
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Variable: DR,cps.ux-resy - Residual risk due to the number of recovered plasma-donors potentially
infected with vCJD not deferred by current policy and represented by the equation: -
50-34

D. RVC/D— R-UK -—re.ry Z DRVCJD— R-UK (age) s :=lday-3momh: : (Iv.C.1.2-32)
i Age=18-19 , L L

A-IV.C. 1. a. v.d. Number of US recovered plasma donors with a history of travel to
the UK and potentlally mfected and w1th vCID agent present in thelr blood

As discussed in the sections above the most critical determinant in the model of whether exposure occurs
is the estimation of whether a plasma donation was collected from a vCID infected donor who had
infectious. vCJDragent in their blood (e.g., was prionemic) at the time of donation. Based on-data from
animal studies, the model assumes that vCJD infectious individuals have infectious vCID agent present in
the blood during the last half of the incubation period. This portion of the model calculates the number of
recovered plasma donors who may potentxally have infectious vCJD. agent in their blood at the time of
donation.

Variable: Prw .y -'I'he probability an individual will have vCID agent in blood and plasma (prionemic) in
year 2002 - ey

Variable: DRyCJD.R.UKy Total number of recovered plasma donors potentrally infected with vCJID in year
y during travel/res1dency in the UK (calculated mA-IV.C.1.a.v. b)

* Variable: DRyCJD.R.UK_u{y Total number of recovered plasma donors potentlally infected with vCID in
year y during travel/residency in the UK and in the last half incubation penod of the disease.

DRvCJD—R—UK-LHy‘ = Binomial (DRVCJD-R—UKy, Pry.,) g W (IV.C.1.2-33)

Variable: DR,cjp.r-uk-aef- Total number of recovered plasma donors potentially mfected with vCID in |
year y during travel/residency in the UK and met deferral criteria (calculated in A-IV.C. 1. a. v. c)

Variable: DR,csp.k-uk.des-Lry - Total number of recovered plasma donors in the last half incubation
period of the drsease who met deferral criteria.

DRVCJD~R—UK-D¢[—LHy = Binomial (DRVCID—R—UK“—DQ@, PrLH—y) ) : . _ (V.C.1.a-34)
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Variable: DR,cjp-r-ux-resy- Total number of recovered plasma donors potentially infected with vCJD in
year y during travel/residency in the UK and did not meet deferral criteria (calculated in A-IV. C. 1. a.

V. C).

Variable: DR,cyp.r-uk-res-LHy - Total number of recovered plasma donors in the last half incubation
period of the disease who did not meet deferral criteria

DR c1p-p-vk-Res-Loy = Binomial(D‘RvCJD—R—UK—Resy, Prw-y) (IV.C.1.2-35)

“A-IV. C. 1.-a. v. e. Number of all US plasma donors with a history of travel to the UK
“and potentially infected with vCJD

This section sams the total number of all US plasma donors, predicted by the model to donate to plasma
pools used in manufacturing pdFVIII made from plasma collected in the US. This includes Source Plasma
donors and recovered plasma donors predicted by the model to be infected with vCJD and arrives at an
estimate of the total number of US donors potentially infected with vCID.

Variable: DRVCJD_UK - Total number of plasma donors potentxally infected with vCID during
travel/residence in the UK

1996 1996
DR, c/pux = ZD‘RVCJD—S-—UKy + ZD‘R\'CJD—R-UKy (IV.C.1.2-36)
-y=1980 y=1980 - .

Variable: DRycjp-uk-per - Total number of plasma donors potentially infected with vCJD during
travel/residence in the UK and met deferral criteria

1996 1996

DR c)p-vk-pg = ZDRvCID-S vk-Desy + ZDva/D R-UK-Defy (IV.C.1.237)
y=1980 y=1980 :

Variable: DR,csp.ux.res- Total number of plasma donors potentxally infected with vCJD durmg
travel/residence in the UK and did not meet deferral criteria

i 1996 1996 :
DRVC/D-UK—R:: = ZDRVCJD-S—UK-R::}* + ZD‘RVCID-R-UK—ReJy (Iv.C.1.2-38)
y=1980 y=1980

A-IV. C. 1. a. v. f. Total of all US plasma donors with h'history of travel to the UK
and potentially infected and with vCJD agent present in their blood

Again, whether a donor contams vCID agent in their blood is a pivotal calculation for the model since a
donation from such an individual would contain vCJD agent that may find its way into a large plasma
pool of thousands of donations that are used to manufacture pdFVII This section sums the number of
US Source Plasma donors and recovered plasma donors predicted by the model to be infected with vCID
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and contain vCJID agent in their blood and arrives at an estimate of the total number of US donors
potentlally infected with vCJID and prionemic.

Variable: DR,csp-ux.rs - Total number of plasma donors in the last half incubation period of the disease

1996 1996
Dvazo-ux-w ZDvam s-uk-tay T ZDRVCID—R—UK-LHy (W-C‘l-a-39)
y=1980 ‘ y~1980

Variable: DRycsp.uk-pesr - Total number of plasma donors in the last half incubation period of the
disease and met deferral criteria

1996 1996

DRvCJb-ux-Def—Lg = Z‘DRVCJD—S—UK-Def—LHy + ZDRVCJD—R—UK-—Def—LHy (v.C.1.a40) )
- y=1980 y=1980 : : L

Variable: DR.cip.ux-Res.Ls- Total number of plasma donors in the last half incubation period of the
disease and did not meet deferral cntena

1996 1996

DRvClD-UK—-Re:-LH Z DRVCID—S—UK—Re:—LHy + z ‘DRvCJD-R ~UK~Res-LHy
y=1980 y=1980

A-IV. C. 1. b. Estimation of the number of US plasma donors with a history of
extended travel to France potentially infected and vCJD agent is present in the blood

A-IV.C.1.b.i. US plasma donors with a history of travel to France Percentage of
donors and travel duration

In this portion, blood donors are characterized by frequency and duration of travel to France since 1980. }
The risk of vCJD infection is a function of exposure to the BSE agent and is assumed to be proportional
to the amount of time spent, or duration of travel, in France since 1980. The FDA model used data from
the National Blood Donor Travel Survey 1980-1996 (TSEAC 2000) to derive estimates of the percentages
of US donors with a history of extended travel or residence (> 5 years) in France since 1980, and to derive
the frequencies for various durations of travel for 5 years or more. Since the baseline year to estimate
potential vCJD risk for US donors in our model was 2002 trends in the National Blood Donor Travel
Survey 1980-1996 (TSEAC 2000) were extrapolated from the year 1997 to 2002 when necessary to
estimate potential travel characteristics and risk beyond 1996. The period of 5 years or more corresponds
to the length of time in the current policy that defers donors who traveled to or resided in France. The
travel survey data on blood donors pose a limitation because the survey was conducted on whole blood
donors and may not exactly reflect the travel histories of plasma donors. Unfortunately, to our knowledge
there is not travel data available on plasma donors. Therefore, we assumed that plasma donor travel
characteristics to the France since 1980 are similar to those of whole blood donors and used this
information in the FDA risk assessment. Some may argue that plasma donors travel less frequently than
their blood donor counterparts so use of data on blood donors may overestimate the risk.

A-24

198



BENE2006-025 | =

APPENDIX A

Data used in the model: National Blood Donor Travel Survey 1980-1996 was conducted by the
American Red Cross and presented at the Transmissible Spongiform Encephalopathies Advisory
Committee (TSEAC 2000).

Variable: 7 - The duration interval used to group donors who had traveled to France from 1980-1996
based on the quantity of time spent in France during the penod from 1980 - 1996.

Variable: D; - The average duration of time (moﬂths) for interval i representing the duration of travel or
residence by US donors in France during the period from 1980 — 1996.

Variable: CumPercgipr.rri— The cumulative percentage of blood donors who traveled to France within
duration interval i or longer. :

Data used in the model: Travel data for US blood donors was obtained from a blood donor survey
conducted by the American Red Cross and presented at the Transmissible Sponglform Encephalopathies
AdV1sory Committee (TSEAC, 2000). .

Vanable. Percmpk-m; - Pcrccntage of blood donors who have traveled to France within duration interval
i. This variable was converted from CumPercgipr.Fri

Variable: Percgpr-rrurr- The percentage of blood donors who traveled for a specific duration interval i
among all donors who have ever traveled to France is represented by the equation:

—_ 0,
Percypp_raisn = (Percypgpp { CumPer: CBIDR—m,i>1day-lmomh)X100A’ (v.C.1.b-1)

IV. C. 1. b. Estimation of the number of US plasma donors with a history of extended
travel to France potentially infected and vCJD agent is present in the blood

A-IV.C.1.b.ii. Number of US plasma donors with a history of travel to France by age
group, year of travel and duration of travel

This part of risk assessment calculates the annual number of US source and recovered plasma donors that
traveled to France by specific year(s) and for a specific duration of time since 1980 by age. For the
purposes of our analyses we grouped all donors and donors who traveled to France since 1980 into age
groups of five year increments (20 — 24yrs, 25 — 29 yrs, etc) and the two year cohort for 18 and 19 years
of age.

We estimated the frequency of donor travel by age group based on travel data for the US popﬁlation and
donor survey data. First, the total number of blood donors who traveled to France between 1980 and 1996
was estimated by multiplying the total number of US blood donors in a specific year by the percentage of
donors (from’ survey data) who traveled to France. The percentage of donors in each age group that
traveled to France since 1980 was calculated based on the total annual number donors who traveled to
France since 1980 compared to (or divided by) the total number of donors, and the age specific odds ratio
for travel. Finally, the information on the number of donors from each age group who traveled was
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calculated by year and duration of travel. The risk of a US donor acqumng vClDisa funcnon of duration -
of the stay, as well, the year(s) (smce 1980) they resided in France .

. Calculatlon of the annual number of blood donors who traveled to France from 1980
through 1996 '

Variable : DRp-The annual total numher_of_ potential blood donors in the US

Data used in the model: There are approximately 8 million individuals who donate blood each year in
the United States (Westat, 2002).

Variable: Percpipr.rr - The total percentage of US blood donors who traveled to France during the
penod from 1980 through 1996 )

Data used in the model: Approx1mately, 15.6% of US blood donors reported a hxstory of travel to
France during the penod from 1980 through 1996, based on the travel data of US blood donors (TSEAC
2000). :

Variable: DR pirr -Total number of blood donors who have traveled to France dmfing 1980 and 1996
DRy gz = DR‘" x Percypy ea Co . av.C.1.b-2)

Then, the percentage donors in each age group that traveled to France between 1980 and 1996 was =~
calculated based on the total number donors who traveled to France, the number of donors from each age
group and the odds ratio of travel for each age group.

Varioble Dﬂgl(qg,}- Anhpdl nuipber,of hlood donors from each age group (calculated A-IV.C.1.a)

Variable: Percpipr-Frege) - The percentage of US blood donors of an age group who traveled to France
during the period from 1980 through 1996. )

L

- Total number of blood donor who traveled to France equals to the sum of donors from all age groups who
have ever traveled to France: : v .

65-69

DRy s = E(P er cBIDR-FR(axe) x DR yy0ey) : (IV.C.1.b-3)
age=]18-19 .

Variable: Oddrge.- Odds ratlos of each age group for the hkehhood of travel compared to the group of
age 18- 19 year-olds. - , :

Data used in the model: The odds ratio of travel for each age group was denved ﬁom the travel data
.obtamed from 1980-1996 blood donor travel survey (TSEAC 2000). An odds ratio of 1 was assigned to
donor group of age 18- 19. Odds ratio of other age group represents the frequency of travel of those age
groups compared to the group of age 18-19 :
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Percypp_ rriogey = Odd T(age) X P €rC pipr-FR(18-19) aAV.C1.b4)

Replacing equation IV.C.1.b-4 for Percpipr-rruge in equation IV.C.1.b-3, percentage blood donors from

age group of 18-19 who have traveled to France can be calculated by following equation:
65-69

Per C BiDR-FR(18-19) — DRy s/ Z(OddT(age) X DRBl(age)) (IV.C.1.b-5)

age=18-19

Then, the percentage of blood donors from other age groups who have traveled to France can be
calculated using equation IV.C.1.b-4 (above).

A-IV. C. 1. b. ii. a. Number of US Source Plasma donors with a history of travel to
France by age group and specific year of travel

This section of the model computes the number of US Source Plasma donors who traveled to France
based on annual total of Source Plasma donors and the estimated percentage of Source Plasma donors
who have traveled to France between 1980 and 1996. Travel after 1996 was extrapolated from the
percentage donors who travel between 1980 and 1996 and yearly travel data. To factor in travel
frequency associated with donor age, the number of donors who have traveled was calculated by age

groups.

Variable: age - Age of US plasma donors in groups of 5-year increments (20 — 24 yrs, 25 — 29yrs, etc)
and the 18-19 year old cohort.

Variable: DR (célculated in section A-IV.B.1.b.) - the annual Source Plasma donations by age
groups.

Variable: Percpipr.Fruge (calculated in section A-IV.C.1.b.i..b.) - the percentage blood donors from an
age group who have traveled to France between 1980-1996

_ Variable: DRgs pruge - Number of Source Plasma donors who trave]ed to France from 1980 through
1996 by age group.

Assumptions used in the model: The percentage of Source Plasma donors who traveled to France is the
same as blood donors of the same age group.

The number of Source Plasma donors who traveled to France from 1980 to 1996 by age group is
represented by: ,

DRS-—-FR(agc) = D}es(nge) xPerCEIDR—FR (IV.C.I.M)

The model assumes that the risk that a traveler was exposed to the BSE agent in France is associated with
the magnitude of the BSE epidemic in the UK in the year of travel. Major exposure risk in France was
presumably from consumption of beef imported from the UK that was produced from cattle infected with
BSE. The model breaks down Source Plasma donors by year of travel, in order to estimate the potential
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