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_A*IV. C.1. a, iii. US plasma donors mth a hxstory of travel to the UK: Adjustment of
relative risk to account for varlatxons in BSE risk by sPeclﬁc year and {ravel duratmn

As md:cated in previous sections the FDA modeI assmned that the relatlve vCID risk for UK remdents
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 vCJD 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
ind.ig_cnous’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 arid 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 th
might contain BSE agent from entering the. food and animal food supphes Presumably there were e
-dramatic variations in the BSE exposure nsk, and hence, the human vCJD infection risk that occurred

" from year to year. Therefore, the model adjusted the vCID rick for US plasma donors with a history of
extended travel or residence in the UK by multiplying by the proporuonal BSE risk per year (e.g., the

BSE exposure risk in a given year compared to the total BSE risk since 1980). Additionaily, the model .
included calcilations on the estifiated 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 est:mate

A-1V. C. 1. a.iii. a. Variant CJD risk for mdlwdual UK residents from 1980 through
1996 ‘

Variable: Rpr- 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 vCJID prevalence. (
N

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

- The model calculates the risk and potential magnitude of BSE exposure for donors, in ariy 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, A

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: BSEyx,- The annual number of reported BSE cases in the UK since 1986 (OIE, 2005).
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Variable: Ryy,~ Proportional BSE exposure risk in the UK by specific year from 1980 to 1996.

Assumptions used iit the model: '
¢ The BSE exposure risk, and hence, most of the vCID nsk in the UK occurred largcly between

1980 and 1996.

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

 The yearly rate of the liuman 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 thatisthe
same as that of the entire UK popu]atmn

The proportlonal BSE risk in the UK per spec;ﬁc year prior to 1997 is represented by the equation:
Ry, = Ry x BSE e, | ZBSE,,,, ' . av.C.13-15)

y=i5k0

A-IV. C. 1. a. iii. ¢. US plasma donors with a history of travel to the UK: BSE
exposure risk and vCJD risk in year y for a period of j, during the period from 1980
to 1996.

Variable: Rpg.yay, The potential vCID risk of an individual US donor who traveled to the UKin
specific. year during the period 1980-1996 for a specific duration.

The potential vCJID risk for the US plasma donor subpopulation that traveled to the UK in a specific ycar
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 s1mphc1ty, was assumed to be the duration of a single, consecutive
stay, when calculating the nsk.

Assumptmns used in the model:
» Risk of vCID mfectmn is proportional to the duration of the stay in the UK during the period

1980-1996
"o All travelers cvaluatcd completcd a smg]e 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

" vCID prevalence.

The BSE exposure risk for US plasma donors with a stay less thaw or equal to one year —is represented by
the equation: : .
'RDR-UX,UJ - {RUKy / 12) X Dj‘ . (IV.C.].Q-IG) -
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for iypper < 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: '
Ron-uys = (AveragtRu, : Ry noumiogtippes 1)/ 12) % D, _ S {V.Cla17) .

for 5 years < z'W>'1 year;

The BSE exposure risk for US plasma donors with a stay greater than or equal to five —is represented by
the equation: . , . .

Rm_vxy ;=1 @V.C.la-18)

for iypper> 5 years -

A-IV. C.1. a.iv. US plasma doners 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 speclﬁc duration dunng the time-span of 1980 through
1996, was infected with vCJD. : .

Variable: Prycimp e — the probablhty of vCJD infection per mdmdual UK resident of a specific age
group .

Variable: Previgm crpuge- Prevalence of asymptomatic vCID infection in the UK for each age groups
in five-year increments (¢.g., 20-24 yrs, etc.) and the 18-19yr old group (calculated in A-IV.A.3.b.).

Prip utorn = PTO sy 1100000C ~ _ ' aV.C.Le19)

Variable: Pr.,c,m.m.ug(m)y, ~—The probabxhty of mfect:;on for individual US plasma donor ofa spemﬁq\
age group who had traveled to the UK in a specific year for a specific duration ’

Assumption used in the model: Probabilitir of infection is propoﬂional to the risk of exposure

PIVCID—DR-UK(GS!))’J=Per.ﬂJ—UK{_ax¢)xRDR-UKy.I Lo (IV.CLa-20)

A-IV.C.1.a. v. Number of all US pdFVII plasma donors with hxstory of travel to
the UK and potentially infected with vCID

This section of the model estimates the total number of all US plasma donors potentially infected with
vCID 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.

A-18
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 AIV.C.1.av.a Number US Source Plasma donors with history of travel to the UK and -
potentially infected thh vCID durmg travel to the UK :

Plasma is collected from Sourcc Plasma donors in a process called plasmapheresis in wli_ich an average of
approximately 700 miililiters 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 thc number of US Source Plasma donors potentially mfected with
vCID during travel to the UK from 1980 through 1996.

Variable: DR..CJMUK(,,,),,,;- Number of Source Plasma donors potentially infected thh vCiD dunng
travel to the UK during 1980-1996 by age, ycar and duration of travel.

Dvam-s-'vx(m)y; = Bionomial(DRs_yx(cpeyy i P r-crmm—ux(m)y.f) av.Cla1)

Variable: DR,csp.s.uxy - Number of Source Plasma donors potentially infected with vCJD in year y

during travel/residency i in the UK.
50-54 =5

DRcip-s-ox = Zﬂ flﬁ)&cm.,_m,x,,, d (IV.C.1.a22)

Ape=18-19przi=1dap~Imonths

Variable: DR,cip.sux-pes~ Number of Source Plasma donors potentially mfccted with vCID in year y

and not dcferred by current policy.
5045 >=Syeqrs

DRvCID—S—UK—dqu zf' E DvarD-s-mr(ag:)y.l (IV.C.1.»-23)
. Aswu—wym::-smm .

Current deferral pohcy (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: DRycyp.s-vK-Res~ Residual risk due to the munber of Source Plasma donors potentially infected
with vCID not deferred by current policy -

S0-54yrs

D‘varp-s-ux-xe = Z DR s S—UK (oge)y,ixiday -Imonths (IV.C.1.2-24)
Age=18-19

A-1V, C 1. a. v. b. Number of US Source Plasma donors with a hxstory of travel to the
UK and potentlally 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 vCIJD agent in their blood at the time of
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doriation. Based on data from animal studles, the model assumes that vCID infectious mdmduals have
infectious vCJD agent present in the blood during the Jast half of the incubation penod This portion of
the mode! calculates the number of Source Plasma donors who may potentlally contain infectious vCID
agent in their blood af the time of donatlon

Variable: y - The calendar year in which a piasxﬁa donor traveled and infected with vCID,

Asstimption used in the model: This risk assessment assésses the risk for pdFVIII product made in 2002.

Variable: Tins20029- Tlme Period between infection/fravel and year of 2002 when the plasma was
collected

Vanable. Pr-LI{,, Probability the disease is in the last half incubation penod of thc disease (and donor is
prionemic), if infected in year y : ‘ C

Variable: Trnz2002~ Time period between infection/travel and 2002 when the plasma was collected.
. Tppozomy =2002-y ' av.Ciai2s)

Foran individual to have vCID agent present in their blood and plaéma (prionemic) in 2002, the elapsed
period of time since infection up to 2002 (lnr2002y) should be equal to or greater than the half of
incubation period of the disease.

Assumption used in the model: The variability and uncertainty of the incubation period of vVCID is
represented mathematically by a gamma distribution, sp_eciﬁcally Garuma (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 scaie betwcen events, Wthh in thJs case is the mean
mcubatmn penod of 14 years.

. (L}_
Variable: Preg, - -The proba'omw an individual has vCJ'D 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: DRycrps-uxy - Total number of Source Plasma donors potcntlally infected with vCID in year y
during travel/residency in the UK.

Variable: DR,CJMUK_LH,, - T otal number of Source Plasma donors potentially mfected with VCID 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.

D_R VCID-S-UK~LEy = B fnwfu’al (DR oCID-5-Uky, Tl 1i-p) (IV.C.1.2-26)

A-20
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Yariable: DR.,ap,g.ux..;gg,- Total number of Source Plasma donors potentially infected with vCJD in year
y during travel/residency in the UK and met dsfeiral criteria .

Variable: DRywp.s.UE.Jef 1y - Total number of Source Plasma donors in the last half incubation penod of
 the disease (prionemic) and met current deferral criteria (FDA 2002). .

Dvam-s-ux-w ~LHy "Bmomml(Dvam-s-ux -Defy, PrLH—y) ' @vV.C.le27)

Variable: DRm_s_gx Rg,,, Total number of Source Plasma donors potentlally mfected with vCJD in year
y during h‘avcllremdency in the UK and d1d not meet dcferral criteria -

Variable: DR;m~yx.m.w, - 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 pipseti-ze Ly = Binomial (DR c;p_s_ygpesy, Plrn- " ) T (IVCla2s)

A-IV.C. l.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 recoyered 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

approxXimately 200 rmlhhters .

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: DR,;;;D_ R-UKfage)y,i - 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 cpp. R-Uk(oge)pd — Bionomial (_‘D‘RR—UK(age) 2> LR uCID- DR-UK (ogeyyid ) @v.C.1.5-29)

Variable: DR,cyp rpxy - Total number of recovered plasma donors potentially infected with vCID in
yeary _ .
50-54 »wSyears

DR YOI~ R-URy D‘Rvan-n-wr(m) yi
Age=1B-197=Idey~3manths

(IV.C.1.2-30)

Variable: DR,csp.zux-pes- Number of recovered plasma donors potentially infecied with vCID in jrear y

and deferred by current policy
50-54  >=Syears

" DRy pikepey = Z ZDvam-k-ux(agg)y,i (IV.C.3.3-31)
. Age=18-19i=3-Smonths
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Variable: DR,cmsun. - Resy = Residual risk due to the number of: recovered plasma donors potenhally
infected with vCJID not deferred by current policy and represented by the equation:

50-54

DR 2-UK- re.ry ZDRvCID-R-UK(ng!)J’J:ldq—Smtﬁ: : (V.C.1.a-32)
Ap-ﬁﬂ-l! . f K .

A-TV.C. 1. a. v. d. Number of US recovered plasma donors with a history of travel to
the UK and potentially infected and with vCJD agent present in their blood

As discussed in the sections above the most critical determinant in the model of whether exposure occurs

is the estimation of whether 2 plasma donation was collected from a vCJD infected donor who had
infectious vCJD dgent in their blood (e.g., Was prionemic) at the time of donation. Based on-data from C :
animal studies, the model assumes that vCID infectious individuals have infectious vCID agent present i
the blood during the last half of the incubation period. This portion of the model calculates the number of
recovered plasma donors who may potentially have mfect:ous vCID agent in then' blood at the time of

donation.

Variable: Prm.y -The probability an individual will have vCID agent in blood and plasma (pnoncmlc) in
year 2002

Variable: DR,gp.x.uK,,- Total number of recovered plasma donors potentlally mfected with vCJD in year
y during tavel/rcsxdcncy in the UK (calculated nA-IV.C.l.a.v.b)

" Variable: DR,gp.x_gK Lay - Total number of recovered plasma donors potentially infected with vCID in
year y during travel/residency in the UK and in the last haif incubation penod of thc dlsease
'

DR cippvi-imy = Biriomial (DRVCID-'R-UKy. P Ten—y ) " N : (IV.C:1.2-33)

Variable: DR,cyp.r-ux-de- Total numbcr of recovered plasma donors potentially infected with vCID in
year y during travelfres:dency in the UK and met deferral criteria (calculated in A-IV. C. 1. a. v. c)

Variable: DR,ap_g_yx.d,f Ly - Total number of recovered plasma donors in the last half incubation
period of the disease who met deferral criteria.

DvarD-a-ux-pq- -BmomzaI(DR,c,D_ —UK-Defy, wa-,-) - - . {fV.C.1.2-34)
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Variable: DR.cyp-r-UK-Resy Tofal nurnber of recovered plasma donors potentially infected with vCID 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,cip-r-Ux-Res-LEy - Total number of recovered plasma doriors in the Jast half incubation
period of the disease who did not meet deferral criteria '

DRVC!.D—R-UK—R::-LH;’ = Binomial (D‘RvC'JD-R-Ux—Ra_sy. PrLH—y) _ (IV.C.1.2-35)

. A-TV. C. 1.-a. v. e. Number of all US plasma donors with a hlstory of travel to the UK
_and potentially infected with vCJD

This section sums the total number of all US plasma donors, predicted by the model to donate to plasma

pools used in manufacturing pdFVII made from plasma collected in the US, This includes Source Plasma
donors and recovered plasma donors predicted by the model to be infected with vCID and arrives at an
estimate of the total number of US donors poteritially infected with vCID.

Variable: DR.,wm - Total number of plasrna donors potentially infected with vCID during
‘travel/residence in the UK .

1996

Dvam-ux ZDR vC/D~-S-UKy + ZDR\-CJD—R-UKy . (IV.C.1.2-36)

~y=]9E0 y=193D
Variable; DR,c;p.UK -per= Total number of plasma donors potentially infected with vCID during
travelresidence in the UK and met deferral criteria -
1996 1995

D-vam-ux-nq = ZDRVCID-S-—UK-Deﬂ + ZDRmx-ux-De;y (IV.C.1.2-37)
y=1980 »y=1980 .

Variable: DRWMK&r Total number of plasma donors pbtentially infected with vCJID during -
travel/residence in the UK and did not meet deferral criteria .

T 1986 1996

DRVC’D_—UK—R:J Z DR?C}D—S—UX—RGU + Z DR&C’D—R -UK-Resy {Iv.C.1.2-38)
y:‘lgaﬂ y=1980 .

A-IV.C. 1 2. v, f. Total of all US plasma donors with a ‘Thistory of travel to the UK
and potentlally infected and with vCJD agent present in their blood

Again, whether a donor contairis vCID agent in thelr bloodisa p1votal 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 W1th vCID
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. and contain vCID agent in their blood and arrives at an estimate of the total number of US donors
potent:ally infected with vCID and pnonermc

Variable: DR vxrs- ‘i‘otal number of plasma ddnors in the last half incubaﬁon period of the disease
1996 .

DR »OID-UK-LE — ZDRvaD-S—UK-lHy + ZDRm-R—UK-m; . (iv.C.1.2-39)

y=1980 y=1980

Variable: DR.cyp ux-perLa - Total number of plasma donors in the last half mcubatmn penod of the
disease and met deferral criteria .

1996 196 .

Dva:D-ux-Dq-w ZDRVUD-S-UK-Dq-LHy + ZDvap-a-ux-pg-wy (Iv.C.1.2-40) ((\ o
=180 ' 1980 . -

Variable: DR.cip.ux-Res-Lir- Tota] numbcr of plasma donors in the last half incubation period of* the
disease and did not meet deferral cntena .

1996 .

DR cp_ygpes-ta = ZDRvan-s-ux—m—wy + ZDva.rp—z—vx—m;—my
=180 " p=1980

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

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

In this portion, blood donors are characterized by frequency and duration of travel to France since 1980.

The risk of vCJID 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 Biood Donor Travel Survey 1980-1996 (TSEAC 2000) to derive estimates of the percentages
of US donors witha hxstory 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 vCID nisk for US donors in our model was 2002 irends 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 trave] histories of plasma donors. Unfortunately, to our knowledge
there is not trave] data available on plasma donors. Thérefore, we assumed that plasma donor travel
characteristics to the Frarice 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 Jess frequently than
their blood donor counterparts so use of data on blood donors may overestimate the risk.
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Data used in the model Natmna} Blood Donor Travel Sm'vey 1980-1996 ‘was conducied by the .
American Red Cross and presented at the T ranszmssﬂ)le Spongiform Encephalopaﬂues Advisory
Comn‘uttee (TSEAC 2000). '

Vanable. i - The duration interval used fo group donors who had traveled to France from 1980-1996
based on the quantity of time spent in France during the period from 1980 — 1996.

Variable: D;-The averagc duration of time (months) for interval i representing the duratlon of travel or
residence by US donors in France during the period ﬁ‘om 1980 - 1996,

Variable: CumPercmpx rri— The cumulatlve percentage of blood donors who traveled to France within
duration interval i or lontger.

Déta used i in the model: Trave] data for US blood donors was obtained from a blood donor survey
conducted by the American Red Cross and presented at the Transmissible Sponglform Encepha]opathles

Adwsory Committee (TSEAC 2000)

Varlable Perc;mg.pm- Percentage of blood donors who have traveled to France within duration interval
i. This variable was converted from CumPechmR.Fm

Varlable Percpmr_rryrx- The percentage of blood donors who traveled for @ specific duration interval i
among all donors who have ever traveled to France is represcnted by the equation:

Perc yppsusm =(Percyppm | CumPerc ypp e o1uy-tromn ) X 100% ) av.C.Lb-1)

IV. C. 1. b. Estimation of the number of US plasma donors with a history of extended
travel to Francé'potenﬁally_ 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

Th15 part of risk assessment caiculates thc 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 mcrements (20 — 24y1s, 25 — 29 yrs, etc) and the two year cohort for 18 and 19 years

of age.

We estimated the frequency of donot travel by age group based on travel data for the US population and
donor survey data. First, the total number of blood donors who traveled to France between 1980 and 1996
was estimated by mult:plymg the fotal number of US blood donors in a spemﬁc year by the percentage of
donors (from survey data) who traveled to Franice. The perccntage 6f donors in'each age group that
traveled to France since 1980 was calculatéd based o the total annual number dénors who fraveled to
France since 1980 compared to {or divided by) the total mumber 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 2 US donor acqumng vCIDisa functlon of duranon
of the stay, as well, the yea.r(s) (smce 1980) they resided i m France - o .

. Calcuiatxon of the apnual number of blood donors who traveled {o France from 1980
throu h 1996-

Varmble DR p-The annual total number of potcntlal blood donors in the US

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

Variable: Percypr.rr - The total percentage of US blood donors who traveled to France dunng the e '
penod ﬁ'om 1980 through 1996 (N

Data used in the model: Appmxmaiely, 15.6% of US b]ood donors reported a hxstory of h'avel fo
France during the penod from 1980 through 1996, based on the travel data of US blood donors (T SEAC

2000).
Variable: DR sz -Total mumber of blood dorors who have raveled to Ffance during mb and 1996

DRy, ry = DRy, x Per C pnr-FR ' . @v.C1.b-)

Then, the percentage donors in each age group that traveled to France between 1980 and 1996 was
caleulated 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.

Vari:abllc_f pg,,(.,,j. A:muai nuipbéf,of blood donors from each age group (calculated A-IV.C.1.2),

Variable: Perc;mg_mf,,,, - The percentage of US blood donors of an age group who traveled fo France C
during the period from 1980 through 1996. (\_,

L

- Total number of blood donor who traveled to Fra:nce equals 1o the sum of donors from all age groups who
have ever traveled to France:

_'.D-Rm;m' Z(P er c.ﬂlDR-FR(age) X DR yyip0r) 3 @V.C.1.b3) .

agew]B~19

Variable: 0ddmg,)- Odds ratlos of each age group for the hkehhood of l:ravel compared to the group of
age 18 19 year-olds. - : cat

Data used in the model: The odds ratio of travel for cach age group was denvcd from the travel data
.obtamcd from 1980-1996 blood donor fravel survey (T SEAC 2000). An odds ratio of 1 was ass:gmd 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 rriaey = Odd T(ege) X P, €TC pipR—Fr(18-19) {IV.C.1.b=)

Replacing equation IV.C.1.b-4 for Percaipr-rrpge) 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 foilowmg equation;

€5-69

P e"""xwx-nzus-m) =DRy 2/ Z(Odd.‘r(ﬂge} X DRyyi0ry) @V.C.1b-5)
opesl§-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 Soiurce Plasma doners w:th a hxstory 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 fraveled to France between 1980 and 1996. Travel afier 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 doncrs In groups of 5-year increments (20 ~ 24 yrs, 25 — 29yrs, efc)
and the 18-19 year old cohort. -

Variéble:' DRspape) (calculated in section A-IV.B.1.b.) - the annual Source Plasma donations by age
groups.

Varijable: Percgmx_m(,,,_,, (calculated in section A;N.C.l.b.i..b.) - the percentage blood donors from an
age group who have traveled to France between 1980-1996

. Variable: DRs rppge - Number of Source Plasma donors who traveled 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 gfoup is
represented by:

DE;_ rpiapg = ‘DRS(age) X Percyp e ' | @V.C1b6)

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 éstimate the potential
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US dorior vCID nsk more accurately by incorporating the mformatmn about the magnitude of the BSE
epidemic in the UK in a given year.

Variable: V,wm The number of visits to thc UK by US traveiers in year ¥ compared to the number of
visits in 1996 (calculated in A-IV. C. 1. a. ii. .).

Variable: DRs rauge,- Number of Source Plasma don'orsvwith' history of travel to France in year y by
age groups ’

The number of Source Plasma donors who have traveled to France was allocated to individual travel year
based on the yearly distribution of visits to France. :

DR-"-'ﬂ(m)r =D, R.S'-Fﬂ(a:c) x¥, »119% / z,“ >11996 - av.C.L.b-7)
. =l .
for travel during 1980-1996; ’ :

DRs-F&(m)y = DRs-n(m)lm X Vynm (IV..I::.l.b;S) ’

for travel after 1996

Assumptwn used in the model: The yearly frequency and distribution of travel to France by US donors
was ascertained from UK travel datz and the blood donor survey data (TSEAC 2000) Therefore,'in
calculatmg the US donor risk for vCID, donors the yearly distribution of travel visits by age groups was

_ adjusted to account for the requirement that donors be 18 years of age or older. The model also accounted
for the fact that-some younger donors bomn during the period 1980 to 1986 may not have been born and
would have essentially 2 zero chance of being exposed to BSE agent. 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 model (
assumed that there was zero exposurc of all donors prior to 1980. . . D

A-IV.C. 1. b.ii. b. Number of US Source Plasma donors and duratlon of travel to
- France by age group : . , .

There are no data detailing the travel histories of Source Plasma donors available. Travel data for blood
donors was used 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 travcl whlch were obtained from 1980-
1996 Blood Donor Travel Survey (TSEAC 2000).

The model further subdivides the number of Source Plasma donors who traveled to.France in a specific
year by duration of stay. While there were no specific travel data detailing travel pattems to France since
1980 available for US Source Plasma donors, data on travel patterns for whole blood donors was used asa
proxy. Donor travel in the model was subdivided into categories based on the percentage of blood donors-
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who fraveled to France for certam durations (Watanabe, 2000) (>5yrs, <5yrs, etc) was used in this risk

assessment.

Variable: i - The duration interval used to group blood donors who had traveled to France from 1980-

- 1996 based on the time they spcnt in France (same variable uscd above in section A-IV.C.1.a.i).

Variable: D; - The average duratlon of time for interval # (months) (same vanable uscd above In section
A-IV.C. 1.1). :

Variable: DR&m{,gw - the'iumber of Source Plasma donors who traveled to France in year y by age

" group (calculated in A-IV. C, 1. b.ii. )

Variable: Percpipr.rrixa- The perde'ntagc of blood donors who traveled for a spcciﬁc duration interval i
among all donors who have ever travelcd to France (calculated inA-IV.C. 1.b.i.)}

Var:able. DRs.m(.,,,_,,,; - Number of Source Plasma donors among-an age group who have traveled to
France in year y for a duration of i and is represented by the equation:

DRs_eptogerpt = DRs_priogeyy X PCpp_pritr ' . . (V.CLbs)

A-IV. C. 1. b. ii. ¢. Number of US recovered plasma donors with history of travel to
France in a specific year between 1980 and 1996 — and by age group

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 mirror those of whole
blodd donors. A recovered plasma donor can donate plasma a maximum of six times per year —and on

- average a recovered donation is approXunately 200 mﬂhhters (versus an average of 700 milliliters for a

Sourcc Plasma donatlon)

Varlable. y—Year of travel (same vanable used abovc in section A-IV.C. 1 b. ii. a) fo France since
1980 by Us plasma donors

Variable: age Age of the populanon by ﬁve-year mcrements (same vanable used above in section A-
IV.B. 1) .

Variable: DR, - Number of potential recovered plasma donors per year by age group (dcscnbcd in
section A-IV. B. 2). ‘ .

Variable: Percgwg.m(,g,) (calculated in section A-IV.C.1.b.i.)- The percentage blood donors from an
age group who have traveled to France between 1980-1996

Variable: DRp_rrage; - Number of recovered plasma donors who traveled to France from 1980 through
1996 by age groups and is represented by the equation:
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