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Variable: DNziperc@ge — The percentage of blood units donated by a given age group.

Data used in the model: Disfribution of blood units by donor age group was obtained from Westat data
provided to FDA in 2002 (Data shown in A-4.3).

Variable: DNR(.g._.) — Annual units of recovered plasma used to make pdFVII by donor age group

DN gy = DN, % DN,

- perc{age) Iv.B.2-1)

Variable: DRpgg,.)— Annual number of donors by age group who contribute recovered plasma that is
used for manufacture of pdFVII

Assumption used in the model: Each unit of recovered plasma used to make pdFVIII comes from
different donors. Therefore, 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:;

DR Riage) = DNy age) {v.B.2-2)

Variable: DRg- The annual total of potential recovered plasma donors who contribute the plasma that is
used for manufacture of pdFVHI, which was estimated in the model using the summation function:

70-74
DRy = Y DRy, (v.B.2-3)

agec]E=19

A-IV.B. 2. Total plasma donors and donations- for manufacture of pdFVIII in the
UsS

Variable: DRy, - The annual total of potential plasma donors who contribute plésma for pdFVIII
manufacturing is estimated by summing the number of Source Plasma donors and recovered plasma
donors and is represented by the equation:

DR,,, =DR.+DR, ‘ _ (IV.B.3-1)

Variable: DNy, - The annual total of potential plasma units used to make pdFVIII is estimated by
summing the number of Source Plasma donations and recovered plasma donations and is represented by
the equation:

DNy, = DN;+ DN, AvV.B32)

A-TV. C, Estimation of the probability that a plasma pool may contain a donation
from an infected donor that contains vCJD agent

A-6
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IV.C. 1. US plasma donors with history of travel to the UK, France or other
Countries in Europe: Annual number potentially infected and vCJID agent is present
in the blood

A-IV. C. 1. a. US plasma donors with history of travel to the UK: Number of donors
potentially infected and vCJD agent is present in the blood

A-IV. C. 1. a. i. US plasma donors with history of travel to the UK: Percentage of
donors and duration of travel

The risk of vCJD infection in US plasma donors is a function of the intensity of exposure to the BSE
agent. The intensity of exposure is assumed to be proportional to the amount of time spent, or duration of
travel, in the UK and the prevalence of BSE in UK cattle during the period from 1980 — 1996. 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 (> 3 months) in
the UK during 1980-1996, and to derive the frequencies for various durations of travel for 3 months or
more. The period of 3 months or more corresponds to the length of time in the current policy that defers
donors that traveled to or resided in the UK. 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. Uniortunately, to our knowledge there is not travel data available on plasma donors.
Therefore, we assumed that plasma donor travel characteristics to the UK and other countries in Europe
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.

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: i- The duration interval used to group donors who traveled to the UK from 1980-1996 based
on the quantity of time spent in the UK during the period from 1980 - 1996,

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

Variable: CumPercgipr.ux:— The comulative percentage of blood donors who traveled to the UK within
duration interval i or longer.

Variable: Percginp ix;~ Percentage of blood donors who traveled to the UK within duration inferval i,
This variable was converted from CumPercpmnp ux:
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Variable: Percgmp.ugivx- The percentage of blood donors who traveled for a specific duration interval {
among all donors who have ever traveled to the UK is represented by the equation:

Percypg umivg = (Percppp y | CUmPercanp_ ue irio tmoni ) X100% Av.C.La-1)

A-IV.C.1.a.ii. A}l US plasma donors with a history of travel to the UK: Percentage
and number of donors in each age group by year and duration of travel

For the purposes of our analyses we grouped all donors and donors who traveled to the UK between 1980

and 1996 into age groups of five year increments (20 — 24yrs, 25 — 29 yrs, etc). Because the minimum

age of donation is 18, the model 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 calculated based on the- -
total annual number donors who traveled to the UK between 1980 and 1996 compared to (or divided by) C 4
the total number of donors, and the age specific odds ratio for travel. )
As mentioned earlier, data are lacking on the travel characteristics of plasma donors, so the FDA used

travel survey data collected from blood donors to estimate past travel history. Because plasma donors are

less likely to travel use of these data may yield an overestimate of the actual risk. Characteristics of blood
donors on travel including the percentage of donors from each age group who traveled to the UK during

period between 1980 and 1996, and distribution of donor travel by duration were applied to plasma

donors for estimation of the number of plasma donors from each age group who have traveled or resided

in the UK from 1980 to 1996 for specific periods of time ranging from less than 3 months to greater than

5 years duration. Furthermore, the model used data that detailed the number of annual visits of US

travelers to the UK to allocate donor travel specifically to an individual calendar year.

s Calculation of the annual number of blood donors who traveled to the UK from 1980 through
1996

Blood donors donate whole blood and soon after the liqui;:! plasma portion of whole blood is separated ('”"‘w
and plasma is called recovered plasma. The model assumes that approximately 200 mis of recovered

plasma are produced from a unit of whole blood.

Variable : DRgrThe annual total number of potential blood donors in the US per year

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

Variable: Percpipr.ux - Percentage of US blood donors who traveled to the UK during the period from
1980 through 1996.

Data used in the model: Approximately, 22.5% of US blood donors have a history of travel to the UK
any time during the period from 1980 through 1996, according to data contained in the National Blood
Donor Travel Survey (TSEAC 2000).

A-8
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Variable: DR p.px -Total number of blood donors estimated fo have traveled to the UK from 1980
through 1996

DRy, 1 =DRy x Percypp av.Clal)

e Calculation of the percentage of blood donors for each specific age group

Variable: A4ge- Age of donors grouped in § year increments (e.g., 20 — 24 yrs, 25 — 29yrs, etc.) per year
and 18-19 yr old age cohort.

Variable: PechmR(qg,,).Per;entage blood donors in a specific age group.

Variable: BLDR(age)- Annnal number of blood donors in a specific age group

6569
Percppre = BLDR(age)/ ) BLDR(age) aAV.C1a3)

age=1€-19
Variable; BLDN-Annual total number of blood donations in the US.
Variable: Percgipngge- Percentage of blood donations in each specific age group of US donors.
Data used in the model: Percentage of blood donations by age group was obtained from Westat (2002).
Variable: Freqpipnge-Average annual number of blood donations from a donor in a specific age group

Data used in the model: Information on the average annual number of donations bydonors in each
specific age group was obtained from Westat (2002).

- BLDR(age) = BLDN x Percy; pyiaey | Fred pyage _ (IV.C.1a2-4)

Replace BLDR(age) in equation IV.C.1.a-3 with equation IV.C.1.a.-4, resulting in the expression:

6369

Perc pinpiagey =P ppnagey | FYeq ipiage) ) Z (Perc ypniage | FT€q nipwiagey ) Iv.C.13-5)
age=I8-19

Variable : DRgz-The annual total number of blood donors in the US, which is assumed to be 8 million.

Variable: DRgyug,). The annual number of blood donors in each five-year age group and thei8-19 yr old
age cohort. ;

DRBi(agt) = DRy x Percypp e ‘ av.c.la-)
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Variable: DR prux -Total number of US blood donors who have traveled to the UK during the period
1980 - 1996

Variable: Percgipr.vrnse - The percentage of US blood donors in an age group who traveled to the UK
during the period 1980 - 1996.

6569

DRy i = Z(P €FC yinp-tx (age) XD‘RBI(ags)) AV.C.1a-T)
age=18-19

Variable: Oddrgg. Age specific odd ratios for travel compared to the age group 18-19 years.

Data used in the model: The odds ratios for likelihood of travel for each age group were derived from .
the travel data obtained from 1980-1996 blood donor trave! survey. An odds ratio of 1 was assigned to the C J
donor group aged 18-19 years. The odds ratios for other age groups is a function of the travel frequency a
of those age groups compared to the travel frequency of the age group of 18-19 years

Percyppug age) =0dd?(age} X Percyny yrs-is) {IV.C.1.2.8)

Replacing the variable, Percpmpr-yxge) , in equation IV.C.1.a2-7 with equation IV.C.1.a-8 the percentage of
blood donors in the age group of 18-19 years of age who traveled to the UK was calculated using the

following equation:,
65-6%

Percype yrasae) = DRy e / Z(Oddﬂ”(ngzl x DRBl(agc)) @V.C.12-9)

age=18-19

A-IV.C. 1, a. ii. a. Number of US Source Plasma donors who traveled to the UK in a
specific year from 1980 to 1996 and by age group

Variable: age - Age of US plasma donors in groups by 5-year increments and 18-19 yr old age cohort.

Variable: DRggy.; (calculated in section A-IV.B. 1.) - The annual number of donors by age group who
contribute Source Plasma to make pdFVIIL

Variable: Percgmpr-uruge (calculated in section A-IV.C.1.a.i.b.} - the percentage of blood donors in each
age group who traveled to the UK between 1980-1996.

Variable: DRs yxgge i Number of Source Plasma donors who traveled to the UK from 1980 through
1996 by age groups.

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

A-10
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The number of Source Plasma donors who traveled to the UK from 1980 to 1996 by age group is
represented by:

DR g agey = DRyogey X Pereypp AV.C.12-8)

The risk of vCJD infection in US donors who traveled to the UK was assumed proportional to the relative
level of exposure to the BSE agent in each year through the UK food supply. The proportional risk was
derived based on the number of BSE-reported cattle in a given year from 1980 through 1996 divided by
the total number of BSE cases to date. The model generates categories {or bins) for Source Plasma
donors by year of travel and estimates the risk more accurately by incorporating the information about
proportional risk due to the BSE epidemic in the UK

In 1996 after the emergence of human vCJD cases the UK government implemented stringent food chain
controls that decreased the number of high risk animals and high risk tissues containing BSE agent from -
entering the human food supply. In the early 1980s human exposure may have begun at a low level as
BSE spread among the UK 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 implemented in 1996. Today, a few hundred cases of BSE are
identified in the UK. annually — but it is unlikely that the animals or products from BSE-infected animals
in the UK enter the human food supply. The model incorporates the changing dynamics of the BSE
epidemic since 1980 and accounts for relative changes in the levels of human, specifically US plasma
donors, exposure to the BSE agent and possible vCID infection.

Variable: y - Calendar year of travel.

Variable: ¥V, - Number of visits by year to the UK by US travelers (in thousands)

Data used in the model: Number of visits by year to the UK by US travelers (UK Government Statistics,
2005).

The yearly distribution of travel visits by each age group was adjusted to account for the minimum age of
18 when a donor can donate plasma or blood. Therefore, in calculating the US donor risk for vCID the
yearly distribution of travel visits by each age group was adjusted to account for this requirement. The
model adjusted the potential vCIJD exposure for younger donors who were bom during the period from
1980 to 1986 and would have essentially a zero chance of being exposed to the BSE agent in the years
prior to their birth. Therefore, donors 18 years of age in 2002 were assumed to have zero exposure fo the
BSE agent prior to 1985, those 19 years of age in 2002 were assumed to have zero exposure prior to 1984,
those 20 years of age in 2002 were assumed to have zero exposure prior to 1983, those 21 years of age in
2002 were assumed to have zero exposure prior to 1982, those 22 years of age in 2002 were assumed to
have zero exposure prior to 1981, The model assumed that there was zero exposure of all denors prior to

1980.

Assumption used in the model: US Source Plasma donors have similar travel patterns to the US blood
donor population, which is assumed to be similar for the larger US population.

Assumption used in the model: It was assumed that no US traveler visited the UK more than once per

year. This may potentially overestimate the vCJD risk for US plasma donors (because repeat travel by the
A-l11
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same donor is not addressed) and underestimate it in certain other cases (travelers who visit multiple 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 a history of UK travel.

Variable: ¥V};90s - The number of visits to the UK by US travelers in year y compared to the number of .
visits in 1996 is represented by the equation:

Vyl”m = V}' /Vlg% (IV.C.La-D)

Variable: age- Age of US plasma donors in groups of 5-year increments (e.g., 20-24 yrs, etc.) and 18-
19 yr old age cohort..

Variable: DRy, (calculated in section A-IV.B. 1.) - the annual Source Plasma donations by age
groups. :
Variable: DRs.ygwgy - 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 Plasma donors traveled to UK. as blood donors
* Frequencies of travels are similar among the donors of different age groups.
e Travel rates for the general US population are the same as the travel rate for blood and plasma
donors.

The number of Source Plasma donors who traveled to the UK from 1980 to 1996 by age group is
represented by: '

DRy yyagsy = DRo(agg X PErcop g {v.C.12-5)

Variable: DRg ygage),y - the number of Source Plasma donors who traveled to the UK in year y by age
group

Source Plasma donors with a history of fravel to the UK among each age group (DRs.uxg.)) Was allocated

to individual travel years based on the yearly distribution of visits to the UK by US travelers (UK (
National Statistics, 2005). The yearly distribution of travel visits by each age group was adjusted to :
account for the minimum age of 18 when a donor can donate plasma or blood. Therefore, in calculating

the US donor risk for vCID the yearly distribution of travel visits by each age group was adjusted to

account for this requirement. The model adjusted the potential vCID exposure for younger donors who

were bom during the period from 1980 to 1986 and would have essentially a zero chance of being

exposed to the BSE agent in the years prior to their birth. Therefore, donors 18 years of age in 2002 were
assumed to have zero exposure to the BSE agent prior to 1985, those 19 years of age in 2002 were

assumed to have zero exposure prior to 1984, those 20 years of age in 2002 were assumed to have zero
exposure prior to 1983, those 21 years of age in 2002 were assumed to have zero exposure prior to 1982,

those 22 years of age in 2002 were assumed to have zero exposure prior to 1981. The mode] assumed that
there was zero exposure of all donors prior to 1980.

Assumption used in the medel: US Source Plasma donors have similar travel patterns as the general US
population and US blood donors.
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The numpber of US Source Plasma donors who have traveled to the UK in year y between 1980-1996 is
represented by the equation:

%V

»i996

DR i aeery = DRy / Zmymm @V.C.1.3-10)

A-IV. C. 1. a. ii. b. US Source Plasma donors with history of travel to the UK:
Duration of travel by age group

There were no data that we are aware of that details the travel histories of Source Plasma donors in the
US. Travel data for US blood donors was used to estimate travel patterns for Source Plasma donors after
an adjustment for the frequency of travel based on the age of Source Plasma donors and the age-specific
odds ratios for travel, which was obtained from 1980-1996 Blood Donor Travel Survey (TSEAC, 2000).
The model used the data on the number of Source Plasma donors who have traveled to the UK in a
specific year and subdivided those individuals into additional categories based on estimated duration of
stay. The categories of duration of stay was estimated based on the Blood Donor Travel Survey (TSEAC,
2000). Use of blood donor travel data in the model implicitly assumes that travel rates are similar for both
blood and plasma donors. However, it is thought that plasma donors likely travel less and are therefore at
lower risk for vCID, therefore the model results may overestimate the potential vCJD risk for plasma
donors.

Variable: i - The duration interval nsed to group blood donors who had traveled to UK from 1980-1996
based on the time they spent in the UK (same variable used above in section A-IV.C. 1. a.1.).

Variable: D; - The average duration of time for interval i (months) (same variable used above in section
AIV.C 1.1).

Variable: DRs.uxge).y - the number of Source Plasma donors who traveled to the UK in year y by age
group (calculated in A-IV. C. 1. a. il. (a))

Variable: Percapruxyug - The percentage of blood donors who traveled for a specific duration interval i
among all donors who have ever traveled to the UK {calculated in A-IV. C. 1. a. i. a)

Variable: DRg.ux@gey,: - Number of Source Plasma donors within a specific age group that traveled to
the UK in year y for a duration of i and is represented by the equation:

‘DRS-—UK(age) yi = DRS—UK(age) ¥ X Percpp imiruk {dv.C.1a-11)

A-TV. C. 1. a. ii. c. Number of US recovered plasma donors with a history of travel to
the UK in a specific year from 1980 — 1996 by age group

A-13
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Recovered plasma is plasma that is separated or “recovered” from a unit of whole blood soon after the
blood is collected. As expected, recovered plasma donor donation characteristics mitror those of whole
blood dontors. A recovered plasma donor can donate plasma a maximuin of six times per year (or once
every 54 days)— and on average we assumed a recovered donation is approximately 200 milliliters (versus
an average of 700 milliliters for a Source Plasma donation).

Variablé. y — year of travel (same variable used above in section A-IV. C, 1 a. ii. a) to the UK during
the period 1980 - 1996 by US plasma donors.

'Variable: age — age groups of the population in five-year increments (same variable used above in
section A-IV.B. 1.).

Variable: DRz, - number of potential recovered plasma donors per year by age group (described in
section A-IV, B 2).

Variable: Percpmr-vxpgs (calculated in section A-IV.C.l.a.ib.) - the percentage blood donors in each
specific age group who have traveled to the UK between 1980-1996.

Variable: DR yxpzq — The number of recovered plasma donors who have traveled to the UK from 1980
through 1996 by age group and is represented by the equation:

DRy ixieesy = PRpqage X PrCapp iioen IV.C.1.a-12)

The model categorizes US recovered plasma donors by year of travel in order to estimate the potential
vCJD risk more accurately by incorporating the information about BSE epidemic in the UK. The number

- of beef cattle affected each year by the BSE epidemic in the UK changed throughout the epidemic.
Donors who visited the UK at the height of the BSE epidemic in 1992, we assumed, were more likely to
be exposed to BSE agent (and vCJD risk) than a donor who visited in 1996 after food chain controls were
implemented. The model accounts for this changing exposure potential by analyzing US donors who may
have traveled to the UK for each year from 1980 through 1996. The number of recovered plasma donors
who traveled to the UK was allocated to individual travel year based on the yearly distribution of visits to
the UK by US travelers determined from UK travel data. '

Variable: DRgz.ux@ge - Number of recovered plasma donors traveled to the UK from 1980 through 1996
by age groups (calculated above).

Variable: V996 - The number of visits to the UK by US travelers in year y compared to the number of
visits in 1996 (calculated in A-IV.C.1.a.1i. a.).

Data used in the model: Number of visits by year to the UK by US travelers was determined using UK
Government Statistics (2005).

Assumption about variable: US recovered plasma donors have a similar travel pattern as the US total
population. The yearly distribution of fravel visits by each age group was adjusted to account for the
minimum age of 18 when a donor can donate plasma or blood. Therefore, in calculating the US donor
risk for vCID the yearly distribution of travel visits by each age group was adjusted to account for this
requirement, The model adjusted the potential vCJD exposure for younger donors who were born during

A-14
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the period from 1980 to 1986 and would have essentially a zero chance of being exposed to the BSE agent
in the years prior to their birth. Therefore, donors 18 years of age in 2002 were assumed to have zero
exposure to the BSE agent prior to 1985, those 19 years of age in 2002 were assumed to have zero
exposure prior to 1984, those 20 years of age in 2002 were assumed o have zero exposure prior to 1983,
those 21 years of age in 2002 were assumed to have zero exposure prior to 1982, those 22 years of age in
2002 were assumed to have zero exposure prior to 1981, The model assumed that there was zero
exposure of all donors prior to 1980.

The number of recovered piasma donors who traveled to the UK in year y by age groups during the penod
from 1980-1996 is represented by the equation:

DRyt tagery = PRetm(age) XVynses | ZVy:ms : AV.CLa13)
- y=i980

A-IV.C. 1. a. ii. d. US recovered plasma donors with history of travel to the UK:
Duration of travel by age group

Recovered plasma donors who traveled to the UK in a specific year (DRg.uyxgeey) 1n the years 1980-1996
were further partitioned in the model into subgroups or “bins™ based on travel duration and by 5-year age
groups and 18-19 yr old age cohort. Data on the percentage of blood donors who traveled {o the UK since
1980 for a certain duration(s) (TSEAC 2000) was used in this risk assessment.

Variable: i- The duration interval used to group blood donors who had traveled to the UK from 1980-
1996 based on the time they spent in the UK (same variable used above in section A-IV.C. 1)

Variable: D;- The average duration of time for interval i (months) (same variable used above in section
AIV.C. 1)

Variable: DR uxpuge, - The number of recovered plasma donors who traveled to the UK in year y by
age group (calculated in A-IV. C. 1. a.ii. ¢)

Variable: Percpipr.uxivx- The percentage of blood donors who traveled for a specific duration interval i
among all donors who have ever traveled to the UK (calculated in A-IV.C. 1. a. 1. a)

Variable: DRp.uxgge)y~ The number of recovered plasma donors among an age group who have traveled
to the UK in year, y ,for duration of / and represented by the expression:

DRR-UK(D‘ge) i = DRR-—UK(age) y X Percp, iy av.C.1.2-14)
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A-IV. C. 1. a. iii. US plasma donors with a history of travel to the UK: Adjustment of
relative risk to account for variations in BSE risk by specific year and travel 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 is assumed to have a value of 1,

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. The relative risk value of 1 equates to 100% of the UK asymptomatic

and symptomatic vCID prevalence, which is difficult to estimate. The relative risk value is assigned

based on factors such as domestic UK beef consumption, and the rate and number of vCID cases, and
indigenous BSE cases that may have occurred (TSEAC 2004). BSE was first diagnosed in the United
Kingdom in 1986 and the epidemic peaked in 1992, a year when the risk of exposure to the BSE agent

would have likely been highest for residents and visitors to the UK. Human exposure risk to the BSE

agent would likely have decreased dramatically in 1996 with the culling of animals over 30 months of age

from the food production system and the institution of food chain controls to prevent high risk tissues that .
might contain BSE agent from entering the food and animal food supplies. Presumably there were (3}
dramatic variations in the BSE exposure risk, and hence, the human vCID infection risk that occurred -
from year to year. Therefore, the model adjusted the vCJID risk for US plasma donors with a history of
extended trave! or residence in the UK by multiplying by the proportional BSE risk per year {e.g., the

BSE exposure risk in a given year compared to the total BSE risk since 1980). Additionally, the model
included calculations on the estimated duration of UK travel or residence by US plasma donors based on

US donor survey data (TSEAC 2000) to generate a more accurate vCJD risk estimate.

A-IV. C. 1. a. iii. a. Variant CJD risk for individual UK residents from 1980 through
1996

Variable: Ryx- The accumulated vCID risk per UK resident from 1980 through 1996.

Assumption used in the model: The UK population has the highest risk of exposure to BSE or vCID, we
assumed the average accumulated risk per UK individual is 1. Also, the relative risk for UK residents is
1, which is equivalent to the UK vCID prevalence.

(.

A-IV. C. 1. a. iii. b. 'US plasma donors with a history of travel to the UK:
Adjustment for the proportional individual BSE exposure risk for the UK pepulation
per year between 1980 to 1996.

The model calculates the risk and potential magnitude of BSE exposure for donors, in any given year in
the UK since 1980, as a function of the number of BSE cases in a specific year divided by the total of all
BSE cases since 1980.

Variable: y — year of travel (same as variable used above in section A-IV. C. 1. a. ii. A.) by US plasma
donor to the UK from 1980 to 1996.

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

A-16
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Variable: Ryx;- Proportional BSE exposure risk in the UK by specific year from 1980 to 1996.

Assumptions used in the model:

¢ The BSE exposure risk, and hence, most of the vCID risk in the UK occurred largely between
1980 and 1996.

* The vCID risk in the UK was assumed to be negligible after 1996, when stringent food chain
controls were put in place to prevent contamination of beef with high risk tissue.

® The yearly rate of the human exposure risk to the BSE agent in the UK is proportional to the
number of reported BSE annual cases in the UK

¢ The vCID risk is additive for each year of residency during the specific time period.
A person residing for five or more years during the time period between 1980 and 1996 in the UK
is assumed to have a relative risk of 1 (or 100%), i.e., a probability of vCID infection that is the
same as that of the entire UK population.

The proportional BSE risk in the UK per specific year prior to 1997 is represented by the equation:
1996
Rypy = R X BSEyy, 1 Y BSEyy, (V.C.L2-15)

y=i930

A-IV. C. L. a.iii. c. US plasma donors with a history of travel to the UK: BSE :
exposure risk and vCJD risk in year y for a period of i, during the period from 1980
to 1996.

Variable: Rpg.piy,- The potential vCID risk of an individual US donor who traveled tothe UK in
specific year during the period 1980-1996 for a specific duration.

The potential vCID risk for the US plasma donor subpopulation that traveled to the UK in a specific year
for a specific duration was calculated using a pro-rated monthly rate, which was calculated based on the
proportional BSE exposure risk in the UK in the specific year. The blood donor travel survey conducted
by the American Red Cross (TSEAC 2000) collected data on the accumulated stay of donors in the UK
from 1980 through 1996, which, for simplicity, was assumed to be the duration of a single, consecutive
stay, when calculating the risk.

Assumptions used in the model:
¢ Risk of vCID infection is proportional to the duration of the stay in the UK during the period
1980-1996 '
o All travelers evaluated completed a single, consecutive stay

As mentioned earlier, any US plasma donor with 5 years or more of accumulated stay in the UK is
assumed to have average risk of 1, a risk equal to the average risk of an UK resident and equal to the UK
vCJID prevalence.

The BSE exposure risk for US plasma donors with a stay less than or equal to one year - is represented by
the equation: ‘
Rpp iny; = (Ryg, 112)x D, (IV.C.1.2-16)
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for iupper < 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: .

Rppmyy =(Average Rug, * Rugiye poumsas, 0 1)/ 12) % D, ) @v.Cla-17)
for 5 years < iypp,, > 1 year;

The BSE exposure risk for US plasma donors with a stay greater than or equal to five — is represented by
the equation:
Rpzimy; =1 {Iv.C.1.a-18)
for iypper> 5 years

A-IV.C.1. . iv. US plasma donors with a history of travel to the UK: Probability of (
potential infection with vCJD 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 specific duration during the time-span of 1980 through
1996, was infected with vCID.

Variable: Pr.cip ukuge — the probability of vCID infection per individual UK resident of a specific age
group

Variable: Prev sym.vcip@ge- Prevalence of asymptomatic vCID 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.).
Prem gy =PIV gmrcpioags /1000000 aV.C1a-19)

Variable: Pr,cp.prugge)y,; — 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 specific duration ( o

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

PL,cp-pr-vk(agerys = PTocm-uk agey Ror-vis.i (IV.C.1a-20)

A-IV. C. L. a. v. Number of all US pdEVIII plasma doners with history of travel to
the UK and potentially infected with vCJD

This section of the model estimates the total number of all US plasma donors potentially infected with
vCJD 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 mfected
recovered plasma donors (described in the subsequent sections below) and sums the two.
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APPENDIX A

A-IV. 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 average 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 infected with
vCID during travel to the UK from 1980 through 1994.

Variable: DR.cip-s.uK@ge)y, Number of Source Plasma donors potentially infected with vCJID during
travel to thge UK during 1980-1996 by age, year and duration of travel.

DR cp_ sy (age) yi = Bionomial (DR;_ i qgyyu> PTocip-pr-tk ageyy,i) aV.C.1.a-21)

Variable: DR,c/p.s.yxy - Number of Source Plasma donors potentially infected with vCID in year y

during travel/residency in the UK.
5054, =5 .
DRHZVD—S—UX = z”’ S EDR"CfD-S-UK(m)y,f (Iv.C.1.2-22)

Ape=18-19yxi=lday—-Imonths

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

S0—45prs S years

DRcyp_stmmsey = Z ZDRVCH)-S-UK(age) ».d (IV.C.1.2-23)

Age=18-19prri=3—Smonths

Curent deferral policy (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,cmp.s.ux-res~ Residual risk due to the number of Source Plasma donors potentially infected
with vCJD not deferred by current policy

50-54yrs

D RvCID—S-UK Resy D RVCID—S—UK(agc) y,i=1day—3months : (Iv.C.1.2-24)
Ape=18-19

A-IV. C. 1. a. v. b. Number of US Source Plasma donors with a histery of travel te 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 vCJD agent in their blood at the time of
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