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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
each section in this appendix mirrors the sections in “Section IV. Exposure Assessment” portion of the
risk assessment.

A-1IV. 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 vCJD 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 specific prevalence of vCID and donation rate. Throughout the FDA
model, age specific vCID prevalcnce rates are calculated for each five year age group beginning at age
group of 10— 14 yrs, 15-19 yrs and so on — and applied in estimating vCJD risk and prevalence for the
residents of different geographic regions and the US blood and plasma donors who traveled to those

regions. The percentage of reported vCJID cases by age is shown in Table A-4.3. The model assumes that

the age-specxﬁc pcrcentage and prevalence of incubating asymptomatic cases reflects the same age-
- specific trend as for reported cases of symptomatic vCJD and deaths from vCJD

‘Table A-4.3. Reported vCJD cases in the UK and percent of US Source Plasma and blood
(recovered plasma) donors by age groups

Age group <10 10-14 15 18- 20- 25 30- 3s- 40- 45- 50- a5 60- 65-
: . 19 19 4 29 34 39 - 44 49 54 55 64 69

>70

Reported

1 vCJID casesin
UK (through °
2003)" (3.4%) (18.4%) (1.8%) | (20.4%) | (149%) | (8.8%) (4% | %) | (34%) | (0% (3.4%)

160))

5 27 32 30 22 13 5 3 5 o 5

Age -
distribution . R
of US Source 0 0 0 12% 29.3% 14.1% 14.1% 9.6% 9.6% 5.8% 5.8% % % 0%
Plasma
donors (%)°

0%

Age
distribution
of US Blood
(Recovered
plasma)
donors"

0 0 4 5% 13% 8% 10% 12% 13% 12% 1% 7% 4% . 5%

0%

"Hilton ef al. 2004

*Plasma Protein Therapeutics Association (Jan 07, 2005). Where data were organized in broader age group we allocated donor equally among smaller 5 year
age groups

¢ Data provided to FDA by Westat in 2002
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Some of the general variables for gerlerating age specific estimates from the model are described below.
Variable: age - Age of vCJD cases in 5-year mcrements

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

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

Vanable Perc,.c,p(,g,,. Percentage vCID cases attributed by each age group from 10 — 14 yrs, 15-19 yrs. )
and so on.

Assumptlon used in the model: We assume each of four age groups, 55-59 yrs, 60 64 yrs, 65-69 yrs and
70-74 yrs, contributes same percentage in vCJD 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 vCJD cases in this age range. To estimate the
percentages for each group we identified five reported cases (spec1ﬁcally, three reponed 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-4.3. 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 number 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 yrs dand 70-74 yrs. ,

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

>85 o
Perc,cipapey = VCIDypioeer ! D VCIDyagey) X100% V- A.1-1) )

age=0—4

A-IV. A. 3. a.Estimating the UK vCJD prevalence predlcted by eprdemrologrcal
modeling (Clarke and Ghani 2005) for each age group

Variable: vCJIDj.ce2002-Predicted clinical vCJID cases in the UK from 2002 afterward (cases). Predicted
clinical cases from 2002 afterward include 32 vCJD cases diagnosed in 2002 and 2003 and 70 (95% Cl of
10-190) future cases between 2004 and 2080 predicted by Clarke and Ghani (2005), wh1ch glve a total of
102 cases (95% CI: 42-222 cases) after 2002.

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

Asym-vCID ge)= vCIDsince2000XPErcucipiage) av.A24)
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-

Variable: Prevsym-vcipage- Prevalence of asymptomatic vCJD infected individuals in the UK by age

groups (cases/million).

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

Pr e"'Asyrrlovc.lly)(age)= A5ym‘vCJD(age)/P OP UK(age) (IV.A.2-5)

A-TV. 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
vCID 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 vCID prevalence among
UK donors might, therefore, be over-represented by the prevaience 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 vCJID prevalence of approximately 400 cases per million for which we
assumed a 95% CI of 100-1200 cases per million.

‘We then derived the prevalences for the remainder of the UK donor population by determining the
proportional difference between the vCJD 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 vCJD prevalence for incubating cases by the total donor
population we were able to estimate the number of possible 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 vCJD donors or donations that might be present in a plasma pool.

Variable: Prevsym vcippo.39 Prevalence of asymptomatic vCID infected individuals in the UK 20-30
year old age group (cases/million)

Assumptions used in the model: The vCID infectious agent is present in the blood of the individual
when the the accumulation of prion protein can be detected in lymphoreticular tissue. Prevalence of vCID
asymptomatic 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 ef al studies
{2000, 2002, 2004).

Variable: Popyx,.- Population in the UK by age groups (Thousands).
A-3
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Data used in the model: The data for UK population were sourced from UK government stetis_ties' (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.

Variable: Asym-vCJD 4.3 - The number of asymptomatic vCJD infected individuals in the 20-30 yr-
old UK age group. This variable is represented by the equation: .

Asym-vCID 20 30~ Prevycippes9x Popw{ao.so) av.Az1)

Variable: Asym-vCJID ., - Number of asymptomatic vCID infected individuals in the UK by age .
groups
Assumptions used in the model: Number of asymptomatic vCJD infected md1v1dua1s from an age group

' is proportional to the percentage of reported vCJD cases from that age group. The age distribution of
asymptomatic vCJD cases was assumed to be the same as that of symptomatlc cases. .

‘The number of asymptomatlc vCID md1v1duals in the UK per age group was estimated using the
.following equation: . :

Ae’ym 'vCA’D_(ngg)= Asym -VCJD(za_. 30) X( P erc,.cm(,xe/Perc‘.ap(za. 30)) : (IV.A.Z-Z)

Variable: PrevA,_,.,,,-..ap(.,,,)- Prevalence of asymptomatxc vCID mfected 1nd1v1duals in the UK by age
groups (cases/million).

- The prevalence of asymptomatic vCJID cases in the UK by age group is estimated by the 'equation:

Prev ssyim-vCrDagey= ASYM=-yCrD(agey/ POP UK (age) _ - Iv.A.2:3)

A-1IV. B. Estimation of vCJD Prevalence in US Plasma Donors and Plasma Pools )
(Module 2)

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

A-IV.B. 1. b. Source Plasma collection in the United States: characterized by donor age
Variable: DNs~— Annual number of Soﬁrcc Plasma units used to make pdFVIIT .
Assumption 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 is a10% standa:d deviation in
the number of Source Plasma units used to make pdFVIII for 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 ml per unit). The information on annual
units of pdFVII 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 pdFVIII.

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 donor may be
used to make pdFVIII. Therefore, we calculated that there were approximately 1 million donors who
contributed Source Plasma for the manufacture of pdFVIII. 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 5-year increments — including 20- 24yrs old, 25- -29yrs old, and soon

Variable: DRs percagey- 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: DRjuge~ The annual Source Plasma donors by age groups who contribute plasma for pdFVIII
manufacturing is represented by the equation:

DR

S(age) = D‘R X DRS — perc(age) (IV.B.11)

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

Variable: DNg - 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 quantity of pdFVIII manufactured in the US. It was further assumed that there was a 10% standard
deviation in the number of units for any given year.

. Data used in'the model: The annual number of total units of pdFVIII manufactured from recovered
plasma collected in the US was estimated 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
pdFVIII made from plasma collected in the US was collected from pdVIII manufacturers.
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Variab‘le: DN;,_,,;;(.k,) — The percentage of blood units donated by a vgive'n' ﬁge gronp,

Data used 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: DNR(.L,,) - Annual units of recovered plasma used to make pdFVII by donor age group

DN p(ogey = DN XDN Bi—perc(age) - L ‘ R av.azy

Variable: DR~ Annual number of donors by age group who contribute recovered plasma that is
used for manufacture of deV I

Assumption used in the model: Each unit of recovered plasma used to make deVIII comes from .
different donors. Therefore number of donors from an age group equals the number of donations from )
that age group

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

DR

R(age) K(age) -

-DN o i ' ; o .,‘(I,,V.‘B'i.'z)

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

70-74
DRy = 3 DRy, ' (IV.B.2-3)

age=18-19

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 plasma for pdFVIII )
manufacturing is estimated by summing the number of Source Plasma donors and recovered plasma '
donors and is represented by the equatlon '

DR,,=DR,+DR, ' ' o | ~avea

Variable: DNy, - The annual total of potential plasma units used to make deVIII is estimated by
summing the number of Source Plasma donatlons and recovered plasma donatlons and is represented by
the equatron '

DM, =DN,+DN, T avaan

A-IV. C. Estimation of the probab'i'lity that,‘-a«plasma‘ ~po01‘mayf contain a donation
from an infected donor that contains vCJD agent

A-6

180





