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APPENDIX A

Supplemental technical information for the FDA Risk Assessment

. The sections in this appendix provide additional technical information and details of data and modeling
approaches used in specific sections (but not all sections) of Section IV. The heading and numbering of

_ eachsection in this appendix mirrors the sections in “Section IV. Exposure Assessment” portion of the
risk assessment. '

A-IV. A. Estimation of vCJD Prevalence in the United Kingdom (Module 1)

A-IV. A. 3. Estimation of age-specific vCJD prevalence based on the age distribution
of diagnosed vCJD cases in the UK '

Cases of vCJD occur in relatively young individuals (median age of 28 years) compared to classic CJD.
Blood and plasma donors are usually at the age 18-40, among whom the vCJDD prevalence would be
expected to be higher than the prevalence among general population. Because age specific rates of
donation and vCID infection would likely have a large effect on the final risk estimate the FDA model
carefully characterizes the age spccnﬁc prevalence of vCID and donation rate. Throughout the FDA
model, age spec1ﬁc vCID prevalence rates are calculated for each five year age group beginning at age .
group of 10°= 14 yrs; 15-19 yis'and so on — and applied in estimating vCID risk arid prevalence for the
residents of dlf.f'erent geographic regions and the US blood and plasma donors who traveled to those
regmns "The percentage of reported yCID cases by age is shown in Table A-4.3. The model assumes that
the age-spec1f c percentage and prevalence of incubating asymptomatic cases reflects the same age-

: spec1ﬁc trend as for reported cases of symptomatic vCID and deaths from vCJ’D

'Table A-4.3. Reported vCJ]) cases in the UK and percent of Us Source Plasma and blood
(recovered plasma) donors by age groups

Age group <10 10—1{ 15 18- 20- 2% 30- EES 40- 45- 50- £5- 60- 65- >70
T 19 19 4 29 M 39 - 44 49 5 58 64 3]
Reported |
] | vCID casesin :

- UK (through 0 5 ) 2?' 32 30 2 13 H 3 5 ] 5
2003)" (3.4%) (18.4%) (21.8%) | (204%) | (4.9%) | {8.8%) (34%) | (@%) | (34a%) | (%) (3.4%)
(%}
Age -
distribution . . )
of US Source 0 0 0 12% f2%3% | 140% | _14.0% — | —9.6% —[—9.6%—|—5:8%—]—S5:8%—|—0%— | 0% — | 0% | 0% {—
Plastna

dunors )" .

Age
dlstribution
¢ US Biood .
(Recovered
plasma)
donors®

0 o | o |'s% | 13w | ew 10% 12 | 3% | 12% | 1% | v | 4% | 5% | ox%

* *Hilton ef al. 2004

*Plasma Protein Therzpeutics Association (Jan 07, 2005). Where dats were organized in broader age group we allocated donor equally samong smaller 5 year
age groups
© Data provided to FDA by Westat in 2002
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Some of the generaI variables for gerlerating age specific estimates from the model are described below.

Varrabie age - Age of vCID cases in S-year mcremcnts

Variable: »CJD Uk(age) - Reporied vCID cases in the UK: by 5-year age groups (through 2003) beginning.
at 10— 14 yrs, 15-19 yrs and so on.

Data nsed in the model Data on the vCJID cases in the UK was derived from Hilton et al. (2004). The
- data includes cases through the end of 2003.

T

‘ Varlable Perc,cipge- Percentage vCID cases attributed by each age group from 10— 14 IS, '15-19 VIS. (

and so on.

Assumptlon used i in the model: We assume each of four age groups, 55-59° yrs 60-64 yrs, 65-69 yrs and
70- 74 yIs, contributes same percentage in vCJID cases. .

For the four (ﬁve—year) age groups from 55- 74yrs we assumed an equal percentage of cases were present
in each of the four groups since there were very few vCID cases in this age range. To estimate the
percentages for each group we identified five reported cases (specrﬁcally, three reported cases in the age-
specific prevalence grouping shown in Hilton et al. (2004) for persons aged 55-74 yrs and two cases of
blood transfusion vCID (each > 64 yrs of age) (Llewelyn 2004, Peden 2005)) in the 55-74 yr age range.
The five cases in the 55-74 yr old age group are shown in Table A-4.37 We assumed an average of 1.25

" cases for each of the four age groups from the ages of 55-74 yrs and divided by the total mumber of vCID
cases for all age groups to get the percentage of cases for each of the four sub age groups, .55-59 yrs, 60~
64 yrs, 65-69 yis and 70-74 yrs. .

The percentage of vCID cases in the UK from each age group is represented by the equation:

285
Perc,cippn = (VC]DUK(ngc) / Z VCJ‘DUK(agc) )x100% (V- A.11)

age=0—4

A-IV. A. 3. a.Estimating the UK vCJD prevalence predlcted by epldemlologlcal

N

(.

modeling (Clarke and Ghani 2005) for each age group

Variable; vCJDqincezo02-Predicted clinical vCID cases in the UK from 2002 aﬁ:erward (cases). Predicted
clinical cases from 2002 afierward include 32 vCJD cases diagnosed in 2002 and 2003 and 70 (95% ClI of
10-190) future cases between 2004 and 2080 predicted by Clarke and Ghani (2005), quch gwe a tota] of
102 cases (95% CT: 42-222 cases) after 2002.

Variable: Asym-—vCJD{,,g.,) - Number of asymptomatic vCJD infected individuals from a specific age
group in year 2002.

Asym=-vCID (sge)= VCIDsinco200: XPEXCocinpage) aAV.A24)
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»

Yariable: Prev,;sy,,, vCID(agey- Prevalence of asymptomatic vCJD mfected individuals in the UK by age
groups (cases/mﬂhon) ‘

The prevalence of asymptomatic vCID cases in the UK by age group is estimated using the equation:

Pr, evAsym-vCJb(age)= Asy”"vab(agﬂ O UK (age) {IV.A.2-5)

A-IV. A. 3. b. Estimating the UK vCJD prevalence derived from tissue surveillance
for each age group

-For the risk assessment model we converted the 3 in 12,674 presumptive positive rate to an average rate

- of vCJD in the UK population of 1 in 4,225 (and used the 1 /20,300 to 1/ 1,450 at 95% CI; proportions
were converted from the 95% CI reported by Hilton et al (2004)). Demographic information of reported
vCJID cases (Table A-4.3) indicated that the younger population (20 -29 yrs of age) that was deliberately
oversampled in this study may have been more susceptible to the disease. The vCJID prevalence among
UK donors might, therefore, be over-represented by the prevalence of 20-29 years age group derived from
the surveillance study. Assuming the sensitivity and specificity of the testing method is 100%, the
estimated rate of 1 in 4,225 translates roughly to a vCJD prevalence of 237 cases per million (95% CI: 49
— 692 cases per million) for all age groups. The authors (Hilton et al 2005) indicated that approximately

60% of the samples tested (from 7,600 patients) came from patients 20-29 years of'age. Among the 20-29

year old group we calculated a vCJD prevalence of approxxmate]y 400 cases per million for which we
assumed a 95% CI of 100-1200 cases per mxlhon

We then derived the prevalences for the remainder of the UK donor population by determining the
proportional difference between the vCJID prevalence from the tissue study group and the number of
actual reported vCJD cases for donors in the 20-29 years age group. This proportion was then applied to
the remaining age groups in the distribution of reported vCID cases to determine the prevalence for each

“age group. By multiplying our extrapolated vCID prevalence for incubating cases by the total donor
population we wete‘able to estimate the number of posgible incubating vCID cases in each US donor age
group. We assumed that a plasma pool used to manufacture pdFVIII product in the US in the year 2002
consisted 6,000 to 360,000 donations, and several donations in the pool likely came from the same donor.
The estimated prevalence was then used to generate variables and parameters representing the potential
number of vCID donors or donations that might be present in a plasma pool.

Variable: Prevmvcipeo-30) Prevalence of asymptomatic vCJD infected individuals in the UK 20-30
year old age group (casesfmﬂhon) -

Assumptions used in the model: The vCID 1nfect10us agent is present in the blood of the 1nd1v1dua1
when the the accurnulation of prion protein can be detected in lymphorencular tissue. Prevalence of vCID -
asymptomatlc individuals in the UK. 20-30.year old age. group is likely to be 400 cases/million, 95%
CI=100-1200 cases/million. The values for this variable were estimated from the Hilton e af studies
(2000, 2002, 2004).

Variable: Popyy,.- Population in the UK by age groﬁps (Thousands).
A-3
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Data used in the model: The data for UK population were sourced from UK government statistics (UK
National Statistics, 2005). Where UK data were organized in broader categories of 10 to 15 years we
allocated population equally among smaller 5 year age groups.

Varlable Asym-vCJDm.ga) - The number of asymptomatic vCJD infected mdmduals n the 20-30 yr-
old UK age group. This variable is represented by the equation: -

Aspm-vCID z9.30= Prevocipee.3x Popuxe-so AV.A2-1)

Variable: Asyn-vCJID .- Number of asymptomatic vCID infected individuals in the UK by age -
groups
Assumptions used in the model: Number of asymptomatic vCID infected individuals from an age group.

" is proportional to the percentage of reported vCID cases from that age group. The age distribution of s C -
asymptomatic vCID cases was assumed to be the same as that'of symptomatlc cases. : N

"The number of asymptomatic vCJD md1V1duals in the UK per age group was estimated usmg the
.following ‘equation: . :

Asym-vCJD(m);Aeym—vCJD(go_ga)X(Percvqp(,ge/Percvc_;Drzg.,qg)) o (IV.A.Z-Z)

Variable: Prev,,,,,,,, VCID(age)- Prevalence of asymptomanc vCID 1nfected 1nd1v1duals in the UK by age
groups (cases/million). .

. The prevalence of asymptomatic vCID cases in the UK by age group is estimated by the quuat'ion:

Prev ssyimvCibtagey™ ASYM-yCipgagey POP URager _ _ - (IV.A.2-3)

T

A-IV.B. Estxmatnon of vCJD Prevalence in US Plasma Donors and Plasma.Pools (;!
(Module 2)

A-IV. B. 1. a. Annual US plasma denors and characterization by age

A-IV.B. 1. b. Source Plasma collection in the United Statés: characterlzed by donor age”

Variable: DNS— Annuai number of Source Plasma umts used to make de VIIL.

Assumptlon used in the model: It was assumed that, on average, 3.3 million units of Source Plasma
were used in each year to make pdVIIL It was further assumed that there i isa10% standard devmtlon n
_the number of Source Plasma units used to make pdFVIII fof any given year. '

Data used in the model: The annual number of Source Plasma units was back calculated based on annual

units of pdVIII product made from Source Plasma, the average yield of pdFVIII (187 units per liter
A-4
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plasma) and average volume of single unit of Source Plasma (700 mi per unn) The information on annual
units of pdFVI made from plasma collected in the US, yield of factor VIII and unit volume of plasma
were collected from pdFVIII manufacturers. :

Variable: DRs—Annual number of donors who contribute Source Plasma for manufacture of pdFVIIL

Assumption used in the model: It was assumed that there are approximately 1 million Source Plasma
donors in the US each year. It was further assumed that Source Plasma from any individual doner may be
used to make pdFVI, Therefore, we calculated that there were approximately 1 million donors who
contributed Source Plasma for the manufacture of pdFVIIL It was further assumed that there could be a
10% standard deviation in the number of donors in any given year.

Variable: Age — Age information for US plasma donors was grouped in a two year increment for 18-19
years old because the model assumed that 18 was the minimum age of donation. The remaining
population was grouped by S—yea: increments — including 20- 24yrs old, 25-29yrs old, and S0 On

Variable: DRg porompe~ The percentage of Source Plasma donors from a given age group.

Data used in the model: Distribution of US Source Plasma-donors by age was obtained from the Plasma
Protein Therapeutics Association (2005). Where data (PPTA, 2005) were organized in broader age groups
of 10 years or 15 years, we generated 5-year age subgroups by allocating the percentage equally among
each subgroup.

Variable: DRj,.)— The annual Source Plasma donors by age groups who contnbute plasma for pdFVIII
manufacturing is represented by the equation:

DRgppey = DRy x DR av.B.1-1)

S perc(age)

A-IV.B. 1. c. Recovered plasma collection in the United States: Characterized by donor age

Variable: DN - Annual units of recovered plasma used to make pdFVIIL

Assumption used in the model: It was assumed that approximately 1,800,000 units of recovered plasma
_ are used to make pdFVIII annually. This estimation was generated by backcalculation beginning with the
total quantlty of pdFVII manufactured in the US. It was further assumed that there was a 10% standard

deviation in the number of units for any given year.

Dita used in'the modél: ‘The annual number of total umts of deV]II manufactured from recovered
plasma collectéd in the US was éstimated by back calculation. The calculation'was based on the total
quantity of annual units of pdVIII product made from recovered plasma collected in the US. 'We can
further estimate the number of donations used to make the pdFVIII from recovered plasma using ’
estimates in the literature for the average yield of pdFVIII 187 units per liter of plasma (WFH, 2004) and
average volume of single unit of recovered plasma (200 ml per unit). The information on annual units of
-pdFVII made from plasma collected in the US-was collected from pdVII manufacturers.

A-5
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' Vanable DNB; p,,c(m) —~Thé percentage of blood units donated by a glven age group

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

Variable: DNpege) - Arm_ual_ ‘nnits of recovered plasma used to make pdFVIIl by donor age group

DNR(age) _DN xDNB!—perc(age} . e _— T (IV.B.?-]) .

Variable: DR 'Riage) — Annual number of donors by age group who contribute recovered plasma that 1s
- used for manufacture of deVIII

Assumption used in the model: Each unit of recovered plasma‘used to make deVHI comes from _
different donors. Theréfore, numbér of donors from an age group equals the number of donations from C '

that age group
The anrrual numbe_r of recovered plasma donors by age group was calculated using the equation:

_DN L N . . -' e Lt . ‘\.(W.B.‘z.._z)

Riage) -

DR

R(oge}.

Variable: DRy~ The annual total of potential recovered plasma donors who contribute the =pAlzalsma that is
used for manufacture of pdFVIII, which was estimated in the model using the summation function:

074 . .
DRy = 2 DRy ' | (IV.B.2-3)

age=15-19

A-1V. B. 2. Total plasma donors and donations- for manufacture of pdFVII in the

US

- o
Variable: DRy, - The annial total of potential plasma donors who conttibute plasma for pdFVIIL (,
manufacturing is estimated by summing the number of Source Plasma donors and recovered plasma )
donors and 1s represented by the equatron '

t.

DRT.,, DRS+DRR' ' ' ' Co ST aves

Variable: DN, - The annual total of potential plasma units nsed to make deVIII is estimated by
summing the number of Source Plasrna donatrons and recovered plasma donatrons and is represented by
the equatlon ‘

DNy =DNe+#DNy . T T T aveay

A-IV. C: Estimation of the ,probab.i'lity that-‘»e*plesrna‘-pooi:nlaﬁ contain a' donation
from an infected donor that contains vCJD agent

A-6
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IV.C.1. US ‘p_lasm'a 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 hlstory of travel to the UK: Percentage of
donors and duration of travel :

The risk of vCID infection in US p]asma 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 ihe 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 i inthe UK. The travel survey data on blood donors pose 2 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 trave] data available on plasma donors.
Therefore, we assumed that plasma donor travel characteristics to the UK and other countries in Europe
since 1980 are simnilar to those of whole blood donors and used this information in thé 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 dunng the period from 1980 — 1996

Yariable: ;- The average duration of time (in. months) for interval i representing the duration of travel

or residence by US donors in the UK during the period from 1980 — 1996.
Variable: CumPercgpruxi— The cumulative percentage of blood donors who traveled to the UK within
duration interval 7 or longer.

Variable: Percppr.uxi- Percentage of blood donors who traveled to the UK w1thm duratlon interval i.
This variable was converted from CumPercpipruxi :
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Varrable Percmm_yg,;ux- The percentage of blood donoérs who traveled for a specific duratmn interval i
among all donots who have ever traveled to the UK is representéd by the equatron o

— 0, )
Percypp ik = (Percypp yg  CumbPer Carm-ux.maay-lmanm)" 100% av.C.1a-1)

- A-IV.C.1.a.ii. All 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 donatmn 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 6 -
total annual number donors who traveled to the UK between 1980 and 1996 compared to {or drvrded by)

the total number of donors and the age specrﬁc odds ratio for travel

As mentloned earher data are lackmg on the travel charactenstrcs of plasma donors, so the FDA used
travel survey. data collected from blood. donors to estrmate past travel history. Because plasma donors are
less likely to travel use of these data may y1e1d an gverestimate of the actual Tisk. Charactenstrcs of blood
donors on travel 1nclud1ng the percentage of donors from cach age group who traveled to the UK. during
penod between 1980 and 1996, and dlstnbu’non of donor travel by duration were applied to plasma
donors for. estlmatlon of the numbes 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 iumber of annual visits of US
travelers to the UK to allocate donor travel specifically to an individnal calendar year.

. Calculatlon of the annual numbe_r of blood donors who traveled to the UK UK l‘rom 1980 through
1996 .

P

' Vanable‘:"DRnghe annua‘I'total number of potent1a1 b‘loﬁd‘donors in the US per year

Data used in the model: There are approxrmately 8 rmlhon 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 dunng the period from
1980 through-1996. : : R , ,

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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Yariable: DR g, yx -Total number of blood donors estimated to have traveled to the UK from 1980
through 1996 :

DRy _yx = DRy x Percypp yx : . (IV.C.1.8-2),

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

Variable: Age- Age of donors grouped in 5 year increments (e.g., 20— 24 yrs, 25 — 29yrs, etc.) per year
and 18-19 yr old age cohort.

Variable: Pe'rcﬂlp;z(age).Pefeenta'ge blood donors in a specific age group.
Va_riable: BLDR(age)- Annual numleer of blood donoi's in a specific age group

' 65-69 .
Percy ppiuey = BLDR(age)/ Z BLDR(age) : av.Clad)

age=18-19
Variable: BLDN-Annual total number of bleod donations in the US.

Varlable PechmN(,ge)- 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: Freqpipngge-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 PechwN (ozes ! F€G ooz ' AV.C.1a)

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

65-69 -

Per. CEIDR(nge) = (Per cBIDN(age) ! Fr e%wmagc))/ Z(P €rC piDN (age) / Freq BIDN(age)) ' (Iv.C.1.4-5)
age=18-t9 ’

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

Variable: DRy, The annual number of blood donors in each five-year age group and thel8-19 yr old
"age cohort. .

‘D‘Rﬂl(age) = DRy, x Per C B1pR (age) {IV.C.1.2-6)
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Varlable DR grLux -Total number of US b]ood donors who have traveled to the UK during the period
1980 - 1996

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

65-69 :
DRy = Z(P €YC pinR-UK (age) ‘DRB!(age)) . av.cian -
age=18-1% L

Variable: Oddy,,.- 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 travel survey. An odds ratio of 1 was assigned to thd. )
donor group aged 18-19 years. The odds ratios for other age groups is a function of the travel frequenoy

- of those age groups compared to the travel frequency of the age group of 18-19 years

P €7C pipr-Uktoge) OddT(age) X Percppp_yxqs-is) . : av.C.a9)

Replacing the variable, Percppx. -UK(age) » in equation IV.C.1.a-7 wrth 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

followmg equation:

65-69

Peregpr-urasas _'DREI uk ! Z(Odd T(age) X DRB:(agc)) ‘ ' ((V.C1-9)

oge=18~19

A-IV. C. 1. a. ii. 2. Number of US Source Plasma donors who traveled to the UK in a
specific year from 1980 to 1996 and by age group , 'C |

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

Variable: DRy (calculated in'section A-IV.B. 1.) - The annual number of donors by age group who

contribute Source Plasma to make pdFVIIL

Varlable Percppr-vk(age) (ca]culated in section A-IV.C.1.a.1.b.) - the percentage of blood donors in each
.age group who fraveled to the UK between 1980-1996.

Variable: DRs.yxugy - 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.
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