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A-1V. C. 4. Probability that a US plasma donation potentlally contamed vCJD agent
among all donations

Variable: Pr(DN,c-s) - Probability a donation of Source Plasma contained vCJID agent
Variable: DN, -Annual units of Source Plasma used to make pdFVII (calculated in A-IV. B. 1)
Pr(DN,¢p_5) = DN,cip_s / DN - | @vean |
Variable: Pr(DNycyp-r) - Probability a donation of Arecovered plasma eontaiped vCJD agent.

Vanable DNi-Annual number of units of recovered plasma used to make pdFVIHI from plasma ' ) '
collected in the US (calculated in A-TV. B. 2). ’

Pr(DN,,,_,)=DN,yp_,/ DN, ' av.ca4-2)

A-IV. C. 5. Probability of a Source or recovered plasma pool potentially containing a
vCJI) donatlon(s)

A—IV C. 5. a. Probability that a plasma pool may contain a speclﬁc number of vCID
donatlons o

Assumption used in the model: Consistent with manufacturing practices in which commingling of Source -
and recovered plasma is uncommon, the risk assessment considered plasma pools to consist entxrely of
only Source Plasma donations or only recovered plasma donations. '

Variable: 1n,c/p.on-pooi- Designated number of vCJD donors in a single plasma pool ' : )

- Assumption used-in the model: The numbcr of vCID donations in a single vCJD pool could be 0,.1, 2, 3
. or4;but because of the low prevalence of vCJD most of the ‘time there would be O vCJD donations in a
pool , : .

Variable: DR,,q.5 -Size of Source Plasma pool (donors/pool)

Data used in the model: Based on mformatlon provxded to the FDA by de VIII manufacturers an

~ individual Source Plasma pool may contain 6,000 to.60,000 donors. . A statistical distribution representing
the variation in the size (number of donations per pool) of plasma pools used in the manufacture of
pdFVII was generated by combining information on pool size with information on the percentage of
market share for several individual pdFVIII products.

Variable: Pr(n,cmm.,,,.,,,g- Probability a Source Plasma pool containing nvc,D DN.,,O‘,I mfected donatlons
(MvciD-DR-poot =0, 1, 2, 4) are determined by density frequency of DRoot.s 2t X=TiyCID-DR-poot
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Variable: DN,,,,.,,.R -Size of recovered plasma pool (donors/pool)

Data used in the model: Based on information from manufacturers, individual Source Plasma pool may
contain 6,000 to 60,000 donors

Vanable Pr(n,aD_DR,,,,J)- Probability a Source Plasma pool containing nycip-pn-peot infected donations
(nvc.m DRpool =0, 1, 2, 4)-are detenmncd by density frequency of DRpoo1.s at X—-nvc;D-DR.pool

Variable: DN,,,,;.R -Size of recovered plasma pool (donors/pool)

Data used i in the model: Based on information prov1ded to the FDA by pdFVIII manufacturers, an
individual recovered plasma pool may contain 150 000 to 360,000 donors. As with Source Plasma pools
described above, a statistical distribution representing the variation in the size (number of donations per
pool) of plasma pools used in the manufacture of pdFVIII 'was generated.

Assumptions used in the model: The size of recovered plasma pools was represented in the model by
using a uniform distribution ranging from 150,000 to 360,000 donations per pool (Figure 4-3) —
representing the rangé;i‘ of pool sizes used by manufacturers of pdFVIIL The uniform distribution provided
the best fit for the range of possible recovered plasma pool sizes that may be used in the US to
manufacture pdFVIIIL

Variable: Prm,aabN.p,o,_R)-Probability arecovered plasina pool containing n.csp.p.pee infected
donations (n.csp-pN-poot =0, 1, 2, 4)-are determined by density frequency of DR;oorr 2t X=Tycyp-DR-pool

A-IV. C.5.b. Probability a plasma pool may potentially contain a vCJD donation(s)

Variable: Pr(vCJID-pools)-Probability of a Source Plasma pool containing one or more vCJD donations

Pr(vCJID_ poolg)=1-Pr (”vc/D-DN-poals =0) Iv.C.5-1)

Variable: Pr(vCJD-poolg)-Probability of a recovered plasma pool containing one or more vCID
donations ' :
Pr(VC.ID _ pOOlR) =]- Pr(nVCJD_DN_pW,R = O) . av.C5-2)

Variable: Pr(vCJD-pool)-The Probability that a plasma pool (including Source and recovered plasma
pools) contained one or more vCJD donations- The dlstnbutlon for pool size (or number of donations per
pool) incorporated information on pool size.

Variable: Perc; — Percentage of Source Plasma pools used to manufacture pdFVIII in the US

Variable: Percr - Percentage of recovered plasma pools used to manufacture pdFVIII in the US

Assumption used in the model: Estimates suggest that approximately .of pdFVIII products were
made from Source Plasma, and ere made from recovered plasma.
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The probability of either a-vCID donation being present in a Source Plasma pool is represented by the .
variable Pr(vCJD-pools and the probability of a vCID donation being present in a recovered plasma pool
is represented by the variable, Pr(vCJD-poolR, which was calculated in the section above. A discrete
distribution (X1, X2; p1, p2) represents two discrete values for the probabllmes that a pool may contain a
vCID donation, X1(or Pr(vCJD -pools) and X2 (or Pr(vCJD pooln) and the associated probabilities of
each value occumng with the probabllmes pl and p2 rcspectlvely Based on the ‘assumptions above that
Source Plasma pools are used more frequently in the manufacture of deVIII ‘and, on average contain
fewer donations, the probability of a Source Plasma pool contalmng vCID agent is different from the
probability a recovered plasma pool contalmng vCJD agent 'Overall probabxhty of a single plasma pool
(including source and recovered plasma pool) g vCID agent is a probability wei ight based on the
percentages of the two types of plasma pools for Source and i for recovered plasma pools) used
to make pdF\ VIII Pr(vCJD-pool) i is sampled from Pr(vCJD—pools and Pr(vCJD—pooIR usmg the discrete
distribution:

Pr(vC]D paols) Discrete( Pr(vCJD-pool-s), Pr(vC]D—pooI R); Percs PercR) ) (IV.C5-3) : )

or
Pr(vCJD - pools) Discrete( Pr(vC]D poaI-s) Pr(vCJD-pooI-R) --)

A-IV. D. Annual total number of all plasma pools and number of plasma pools
potentially containing a vCJD donation that are used to make pdFVIII in the US

A-IV.D.1. Annual amount of i)dFVIII distributed in‘the US

Variable: IUgyin -Annual number of all units of human pdFV III manufactured and distributed in the US .

Data used in the model: Based on data prowded to FDA from manufacturers a total of.mllhon units
of pdFVIII was made and distributed in the US.

Variable: Perc; - Represents the percentage of deVI]I assumed in the model to be made from Source )
Plasma (same as variable used in A-IV. C. 5. b.) -

Variable: Percg — Represents the percentage of pdFVIII assumed in the model to be made from recovered -
plasma (same as variable used in A-IV. C. 5.b.) :

Variable:IUFyin.s —The total annual number of units of deVIH made from Source Plésma and is
represented by the equation:

IU gy = 1U gy % Pere, - (IV.D.I-I)

Variable:IUgyy1.r -The total annual number of units of deVIII made from recovered plasma and is
represented by the equatlon

IU pypy_p = 1U gy X Percy (IV.D.1-2)
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A-IV D 2. Annual total number of all plasma pools used to make pdFVIII and
plasma pools with vCJD agent

The total number of plasma pools used to make pdFVIII in the US each year can be back-calculated from
the total number of units of human plasma-derived pdFVIII distributed in the US each year. Based on
inforiation described in earlier sections, it was assumed.that approximately‘. of the total pdFVIII
supply distributed annually in the US is manufactured from Source Plasma and [Jjjjfrom recovered
plasma pools. Information on pool size (number of donors), average number of donations per donor, size
of individual recovered plasma donations (200 mls) and Source Plasma donations (700 mls) were used to
first deterinine the amount of plasma present in a pool. Then, data on the average yield.of pdFVIII per
liter of plasma (187 IU), was used to calculate the total number of Source and recovered plasma pools and
the results were summed to determine the total number of plasma pools used to manufacture pdFVII in
the US each year. The total number (or percentage) of plasma pools potentially containing vCJD agent
was determined in the model based on pool size and the probability that a pool contained a vCJD agent.

A-IV. D. 2. a. Amount plasma per pool
Variable: DNy.,~ Volume of single unit Source Plasma (mi).

Yariable: DR,oo1-s— Number donors per Source Plasma pool (same variable as used in A-IV.C. 5).

Variable: Freqpn.s —Average frequency of donations from a single Source Plasma donor that contribute
Source Plasma for pdFVIII manufacture (same variable as used in A-IV.C. 3).

Variable: V.5 — Volume of a Source Plasma pool (ml),

vV,

pool-§

=DR .. x Freqy, ¢ xDN,_s (IV.D.2-1)

Variable: DN,.gr~ Volume of single unit recovered plasma (ml).
Variable: DRyo01.x — Number donors per recovered plasma pool (same variable as used in A-IV.C. 5. a.)

" Variable: Freqpn.s —Average frequency of donations from a single recovered plasma donor that
contribute recovered plasma for pdF VIl manufacture (same variable asused in A-IV.C. 3) -

Variable: V.05 — Volume of a recovered plasma pool (ml) -

Vwion = DR,y  Fregp, , x DN,_y (IV. D. 2-2)

poo

A-IV.D. 2. b. Annual number of plasma pools used to manufacture deVIII in the
United States
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" Variable:IUpyps -Annual units of pdFVIII made from Source Plasma (calculated in A-IV.D. 1) -
Varlable Y.vg —Average yleld of deV oI (TU/L plasma)

Assumption used in the model: Based on the data prowded by WFH (1998) and FDA-CBER (2003) we
assumed average' yleld of pdFVIII (mcludmg high punty and intermediated purity pdFVII) being 187 IU
per liter plasma. . -

The total number of Source Plasma pools and recovered plasma pools used each year in manufactunng
US pdFVII are calculated separately in the model. Estimates from each type of pool are then summed to
get a total value for all pools : :

Varlable Pool,—Annual number Source Plasma pool usod to make: deV 1

Pool = Round((IU /Yug) Wy, 11000)  (IV.D.2:3) )

pooi-3

Variable:IUgyi.r ~Annual units of pdFVIII made from recovered plasma (calculated m A—W. D. 1).

Variable: Poolg—Annual number of recovered plaéma pools used to make pdFVIII
Pooly = Round((IUx / Y. ) /(¥ oz 11000)) (Iv.D.2-4)

Finally, the number of possible Source and recovered plasma pools are summed to generate the total
number of plasma pools used in the manufacture of pdFVIII in the US.

Variable: Pool-Annual total number of plasxﬁa pool us.ed to make de VI

Pool = Pool, + Pool, (IV.D. 2-5)

A-IV.D. 2. c. Annual number vCJD plasma pools used to manufacture pdFVIII in )
the United States

Annual number-of vCJD pools is expected to be low because the US vCJID prevalence, even among
donors that traveled to the UK, France or other countries in Europe since 1980, is likely very low and
presumably varies from year to year. A binomial distribution (n, p) is used to reflect the variation in the
number of vCJID pools present in a single year. A binomial distribution is usua]ly used when the number
of positive observations (p) or in this case the number of vCJD containing pools is very low compared to
the total number of pools (n).

Variable: Pr(vCJD-pool)- Probability of a Source Plasma pool containing vCJD agent

Variable: Poolvcm s— Annual number Source Plasma pools that contain vCJD agent used to make
pdFVIII
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Pool,c;p_ s = Binomial(Pool s, Pt(vCJD — poolg) (IV.D. 2-6)
Variable: Pr(vCID-poolg)- Probability of a recovered plasma pool containing vCID agent

Vanable Pool,cyp-r — Annual number of recovered plasma pools that contain vCID agent used to make
deVIII -

Pool,..;, = Binomial(Pool, Px(vCJD - pool,) (IV.D. 2-7)
Variable: Pool,cyp — Annual tota] plasma pools that contains v.CJD agent used to make pdFVIII

Pool ., = P.o_oIvC,D_s + Pool ,, » (IV.D. 2-8)

A-1V. D. 3. Percentage of pools potentially containing vCJD agent

Variable: Perc vCID-S-poot -Percentage Source Plasma pools used to make pdFVIII that contains vCID
donations .

Perc,cp s pou= (Pool,cp s 1 Pooly)x100% V. D. 3-1)

Variable: Perc ycip-r-pool —Pércentagc recovered plasma pools used to make pdFVIII that contains
vCID donations

Perc cpppour= (P00l ¢y / Po0L) X 100% . V.D. 3-2)

Variable: Perc vcip-poot ~Overall percentage plasma pools used to make de VIII that contains vCID
donations

A-IV.E. Module 2: Estimation of Quantlty of vCJD agent in a plasma pool that
contains a donation from a donor potentially infected with vCJD

A-IV.E.1. Quantity of vCJD agent present in a donatlon of a specific donor -
potentially infected with vCJD

Variable: I, - Reprcsents the i.c. IDsg prescnt in the blood of individual infected donor (IDsy/ml) in the
last half of the mcuba’uon period of vCID.
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Assumption used in the model: Whole blood collected from a vCID-infected individual can vary from
person to person in the quantity of infectivity it contains. The model used a log normal statistical
distribution to represent the variability and uncertainty of the quantity of infectivity in blood. It was
assumed that whole blood from an infected person potentially carries a minimum of 0.1 i.c. IDsp per ml, a
, st pcrcentlle of 2 i.c. IDsp per ml, a median of 12 i.c. IDso perml, a 95t percentile of 30 i.c. IDso per mi
and a maximum of 1,000 i.c. IDsp per ml. Attempts to identify vCJID infectivity titers in human blood
have not been successful, but the assay sensitivity for vCJD in vitro and in animal models is limited
(Bruce et al 2001 and Wadsworth ef al 2001). Wadsworth ef al estimated a limit of sensitivity of about
1,000 IDs¢/ml by their assay meaning that infected blood containing less than 1,000 IDs would not have
elicited infection or disease in their animal model, hence infectivity would not have been detected

(Wadsworth, 2001).

Variable: I,.,...— Percent (%) i.v. IDsps associated with plasma

Studies in animal models have shown that greater than 50% of transmissible spongiform encephalqpathy .
agent present in whole blood is associated with plasma. Experiments by Gregori et al. (2004) usmg a 3
‘hamster — sheep scrapie model showed that approxlmate]y 58% of infectivity in-whole blood is
associated with plasma.

Assumption used in the model: The model assumes that 58% of infectivity is associated with plasma.

- Assumption used in the model: Exposure to infect1v1ty by the i.v. route is between 1 and 10 times less
efficient at causing infection than introduction via the intracerebral route. Using a value of 1 for the ratio
of the lower bound of the efficiency is a conservative estimate and assumes that theoretically there would
be no difference between the efficiency in initiating infection between the i.c. and i.v. routes.

Variable: DN)~Volume of one unit of plasma, depending on plasma type (same as DNy.s used in A-TV.
D. 2 for Source Plasma, same as DNy.g used in A-IV. D. 2. for recovered plasma) :

Variable: Ipn-Quantity of vCJD agent in one donation of infected plasma (i.v. IDsg/ml)

Ipy =1y X DNy XIp;_ . % 4, (vELD ' )

A-IVE, 2, Quantlty of vCJD agent in a plasma pool containing a donatlon from
donor potentlally infected with vCJD x

Variable: DNpg- Number of donatlons from an infected plasma donor, which varies based on type of
plasma donated.

Assumption used in the model: We assumed individual infected Source Plasma donor most likely give
onations to a pool, with minimum of 1, maximum of 12 donations. Ind1v1dual mfccted recovered
plasma donors most likely give only one donation to a pool.
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. Variable: Ip,,- Initial infectivity in an infected plasma pool is represented by the equation:

1 poot = Lpw X DN, . (IV.E2-1)

A-IV. E, Estimation of the potential quantity of vCID agent in pdFVIII products

manufactured from pool(s) potentially containing a vCJD donation
ER . .

The FDA model employed three stratifications of clearance:

e 2-3 10g10
e 4-6 logm
L 7—-910310

Each of these levels of clearance was modeled separately Most of the results are presented for the 4-6
logio, reductxon during manufacture processing in the risk characterization sectlon (Section V.) of this risk

assessment

Assumptions used in the model: The model assumed there are potentially three levels of reduction that
may be achieved: a-lower level of reduction (a range of 2 - 3 logjg)-represented by uniform distribution (2,
3), medium level of reduction (a range of 4-6 logs, most likely, 5 log;o)-Tepresented by triangular
distribution (4, 5, 6) and higher level of reduction (a range of 7-9 logo, most likely, log;o)-represented by

triangular distribution (7, 8, 9).

Variable: Ip,,~ Initial infectivity in a specific infected plasma pool (calculated in A-IV. E.2)

Variable: Ry, Potential log reduction in infectivity during processing

Variable: Ipyo..4~ Remaining infectivity in a specific infected plasma pool after processing

I, /10" | | (IV.E-1)

I Pool-dp=

Variable: DRp,, Size of plasma pool (number of donors/pool).

Assumption used in the model: The size of the plasma pools used in manufacturing was assumed to vary
from pool to pool. In this risk assessment model, two different general distributions were used to
represent frequency distribution of sizes of Source and recovered plasma pool based on the data provided
by pdFVII manufacturers.

Data used in the model: Information for Source Plasma pool size was collected by the FDA from
pdFVIII manufacturers. The size of Source Plasma pools ranged from 6,000 donors per pool to 60,000

A-79

e R S R SR S S AL A IR

253



APPENDIX A

- donors per pool with mean o_donaﬁons per pool. The distribution was generated based on the
pool size data provided by pdF VI manufacturers and the market share of the products based on
information supplied annually to the FDA by manufacturers. Manufacturers supplied FDA with
information on the average number of donations from individuals in the pool.

Data used in the model: Information for recovered plasma pool sizes was collected by the FDA from
pdF VIl manufacturers. T size of recovered plasma pool ranged from 150,000 to 360,000 donations per

“pool. The distribution was generated based on the pool size data provided by pdFVIII manufacturers and
the market share of the products. Manufacturers supplied FDA with information on the average number of
donations from mdlwduals in the pool.

Variable: DNpg.4v-Average number of donations from individual donors in the pool

Assumption used in the model: Data on the average number of donations per donor per pool were
provided by manufacturers. Werassumed the average number donations from individual donors varied
from pool to pool. For Source Plasma, it was assumed to range from| donations per donor, with a
most likely of.:lonatlons per donor. For recovered plasma, it was assumed that the most likely number
of donations pcr donor was only 1.

Variable: DNy~Volume of one unit of plasma, depending on plasma type (for Source Plasma, same as
DNy.sused in A-IV. D. 2, recovered plasma, same as DNy., Rused inA-IV.D. 2. )

Vanable: Yrvur-Yield of pdFVIII (TU/L plasma)

Assumption used in the model: Based on the data provided by the World Federation of Hemophilia
(2004) we assumed pdFVIII yield varies from pool to pool with minimum of 120, most likely of 187 and
maximum of 250 IU per liter plasma. _

Variable: 1;,- Quantity of infectivity in the pdFVIII product made from a specific infected pool (i.v. IDsg
per1U)

11y = U pogi-tp (DRpoy X DN py_ 4 X DN, ))x1000/ Yy, (IV. F-2) = ’ )

A-IV.G. FVIII utilization by HA and vWD patients and potential exposure to the
vCJD agent through use of human pdFVIII

A-IV. G. 1. FVIII utilization and potential exposure to the vCJD agent through use
of human plasma-derived FVIII by severe HA patients

This risk assessment provides outputs that estimate the annual exposure for several patient subpopulations
with Severe HA disease for patients in the following clinical treatment groups:
¢ Prophylaxis — No inhibitor
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Prophylaxis - With inhibitor

Prophylaxis - With inhibitor and immune tolerance
Episodic — No inhibitor

Episodic - With inhibitor

The study collected a total of 17,848 records, each record representing a single year of medical data for a
single HA patient. The comprehensive study collected standardized information on patient demographics,
clinical tteatrnent and outcome data. Patient medical records were obtained from treatment sites including:
hemophlha treatment centers (HTCs), hospitals, clinics, physician’s offices, home-care agencies; nursing
homes, prison infirmaries, and dispensers of factor concentrates. The data, abstracted from medical
records, tabulated all recorded factor concentrate utilization prescribed by quantlty, type, purpose (€.g.,
prophylaxis, treatment of acute bleeds, or immune tolerance therapy) and total quantity used per calendar
year. Among all the records collected in the study from 1993-1998, 1,993 were from HA patients with
severe disease that had been treated with human pdFVII and the records were further grouped into five
clinical treatment subcategories based on treatment regimen, including: prophylaxis, no inhibitor;
prophylaxis,with inhibitor; prophylaxis, with inhibitor and immune tolerance; episodic, no inhibitor; and
episodic, with inhibitor. Data from each of the five subpopulations were analyzed individually using the
statistical package “JMP” (SAS Institute, Cary, NC) to generate initiat descriptive statistics and
distributions of pdFVIII usage by the HA patients. The data containing annual pdFVIII utjlization-
information for patients in‘each of the five treatment groups were further analyzed using Best Fit software
(Palisade Corp, New York) to generate a statistical distribution(s) for each patient treatment group that
best reflected the variation:in pdFVIII utilization. Overall, the Generalized Beta distribution provided the
most reasonable and consistent fit, for the pdFVIII utilization data among all of the patient treatment
groups. - The Generalized Beta distributions were then used in the model to approximate the-distribution
of utilization of pdFVIII in each of the five HA patient subpopulations. FDA used the original patient
data to not only generate statistical distributions for each patient treatment subpopulation. FDA also used
the original data to identify the minimum and maximum dosages used by patients in each specific
treatment subcategory and truncated each distribution using these values. Graphical representations of the
original data and the fitted Generalized Beta distributions are shown in Appendix C. We also prov1de a
summary of the de VI usage data from the CDC sponsored six state study, and also summarize the
input Generalized Beta distributions generated with each subset of data in Table A-4.5.

Table A-4.5. Annual usage of deVIII by individual HA patients with severe dlsease-data and input
distribution

Input distribution
Original Data (Generalized Beta distribution)
Treatment Inhibitor - min 95%
Regimen Status n Mean 95% CI a B gnax)’ Mean CIo
, A 164384 IU (13574 , (300, - (21242,
Prophylaxis NolInhibitor | &78 518781 1.5159 10.02 1200000) 157949 282316)
A -81
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With Inhibilor
- ' (7859, - , . 1. (2000, - {20958,
No Immune 63 198781 937480 1.4640 : 6.2861 800000) 190523 447639)
Tolerance '
With inhibitor
- 62 (14315, ] (100000, { 33235,
With Immune 569707 3222471) 0.8782 { 5.5081 2000000) 558700 1592943)
Tolerance
e s | soums (3001, 0.9882 |. 10.60 o, as270 | (4633
: Inhibitor ] : 345416) . 1 777 . 1000000)-. | .. | . 244858)
Episodic v . . —_ T
) With . : T N N
: ‘ (4099, | , (2200 | 180458 | (5314,
inhibitor 151 ] 1M g3s929) | 06950 | 3.6822. 1000000] {| " | asesos)

Vanable‘ IUy,- Annual usage of deVIII by mdrvrdual HA patlent ofa spe<:1ﬁc chmcal group (IU/yr,
person) ' . : RN

Vanable. IU,;,, Vlal size (IU/v1al)

Assumgtlon used in the model: We. assumed there were equal numbers of vials for each of the four
different package sizes (250, 500, 1000 and 1500. IUMal) that are distributed in the US. :

'Varlable' Vlalr.,, Annual number of deVIII v1als used by 1nd1v1dua1 pattent (vrals/yr, person)

Assumptlon -used in the model. We assumed md1v1dual patlent uses deVIII products of the same
package size throughout the whole year penod of 2002 for whrch the model was run. L

Vzal,,, IU/IU - : D S (lVGll)
Varlable. Pool Annual number of plasma pool used to make deVHI (calculated in A-IV D 2 b. )

Variable: Pool,c_m Annual number of vCJD plasma pool used to make pdF VIII (calculated in A-
IV.D.2.c.)

Vanable Percycip-poit — Percentage de VII_l vials contalmng vCJD agent
Variable: V‘al..cm Annual number of pdFVIII vials used by 1nd1v1dual patlent (vrals/yr, person)
Vzava,D = Vtal'm X Percvc,b_w.a, : : Iv.G.1-2)

Variable: I;, - Quantity of infectivity in the pdFVIII product made from a specrﬁc infected pool (i.v. IDso
per TU) (calculated m IV. F)

Variable: I,,- Annual exposure to vCID through use of deVIH (i.v. IDsp/yr, person)
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