blood. It was assumed that whole blood from an infected person potentaally carries a migimum of
0.1 i.c.IDsp perml, a 5! percentlle of 2 i.c. IDsp per ml, a median of 12 i.c. 1Dsp permi, a 95™
percentile of 30 i.c. 1Dsp per m] and a maximum of 1,000 i.c. IDsp per ml.  Attempts to identify
vCID infectivity titers in"human blood have not been successful, but the assay sensitivity for vCID
in vitro and in animal models is limited (Bruce et af 2001 and Wadsworth et al 2001). Wadsworth
et al estimated a limit of sensitivity of about 1,000 IDsp/ml by their assay meaning that infected -
blood containing less than 1,000 IDsy would not have elicited infection or disease in their animal
model, hence infectivity would not have been detected (Wadsworth, 2001).

L. A.d.a. iii. Ippere - Percentage infectivity associated with plasma (i.c. IDsy/ml)

Ypipere - The percentage of vCJD agent associated with the plasma portion of whole blood is
represented in the model by a single value point estimate of 58%. :

Studies in animal models have shown that greater than 50% of transmissible spongiform
encephalopathy agent present in whole blood is associated with plasma. Experiments by Gregori
et al. (2004) using a hamster — sheep scraple modei showed that approxnmately 58% of mfectmty

in whole blood is-associated witlrplasma. < -<+ T TR

Assumption used in the model: The model assumes that 58% of infectivity is associated with
plasma.
. A.4.a.iv. Ip - Total infectivity (or i.c.IDsg) per vCJD recovered plasma donation

Total i.c.IDsg per vCID donation is represented by the equation:

Ip = Dy x Ip x IPl-perc

In this case Ip or total infectivity or i.c. IDso per vCID donation equal to the yolume of plasma per

_donation (Dv) multiplied by the infectivity associated with plasma which is derived from the IDsos
present in blood () times the percentage of infectivity present in plasma (Ipyperc). Total vCID
infectivity is expressed in terms of the IDsp or the mfectlous dose needed to cause Infectlon n 50%
of the population.

Assumption used in the model: One IDsy is the amount of material containing infectious agent
that has a 50% probability of causing infection in an individual or population.

M. Adav. A - Adjustment for intravenous route of infection

Aiciv - is represented in the model by a uniform distribution between I and 10. This variable

provides en adjustment for the difference in efficiency between the intravenous and intracerebral
routes of infroduction in initiating infection.
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Studies with mouse-adapted scrapie agent suggest that the 1.v. route of administration is
approximately 10 times less efficient in causing infection than the intracerebral route (Kimberlin ez
al 1996). Brown et al (1999) used a mouse-adapted human TSE agent to show that 1.v. injection of
plasma was about seven times less efficient and i.v. injection of buffy coat approximately 5 times
less efficient than were i.c. inoculations of the same materials in transmitting infection. Based on
discussion and advice from the FDA Transmissible Spongiform Encephalopathies Advisory.
Committee {TSEAC) (Oct 31, 2005) the range of efficiency of i.v. route (versus the i.c. route) was
assumed in the model to range between the values of 1 and 10.

Assumption used in the model: Exposure to infectivity by the i.v. route is between 1 and 10" -
times less efficient at causing infection than infroduction 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. '

1. Ad.b. Yoot~ Total intravenous infectivity or i.v.IDsp per plasma pool of 20,000 donors

The output of this component of the model, total i.v. IDsy per plasma pool, is represented by the
equation: - :

Ii\;'.-[:nr;oll = DVCJDX ID -
Aic—iv

Total intravenous vCID infectivity per plasma pool (Tiv-peor) Was calculated in the model by
multiplying the total vCJD donations per pool, Dycyp, by the total quantity of infectivity, Ip, (IDsg)
per donation and dividing the product by the adjustment for intravenous route of introduction, Aje.

iv-
-

IILB. Total i.v. IDs per vial after processing / production ef FXI

This component of the model estimates the total i.v. IDsp of vCID infectivity that may be present
in a vial of FXI that was manufactured in the UK and used in the US under IND. Production of
FXI in the UK involved the pooling of recovered plasma from a pool of approximately 20,000
donations. Some steps during production may be expected to remove vCID infectivity, thereby
reducing the amount in the finished product. There were two steps that reduced the amount of
infectivity. First, the original starting plasma material was approximately 5,000 kg of plasma from
which approximately 800 kg was removed and used to produce the FXI product. This means that
only approximately 16% (800/5,000) of infectivity from the large pool of 20,000 - donations
remained. Finally, because of the types of processing steps used in the manufacture of FXI we
assumed a most likely reduction in infectivity of 2 log)o {or 99%). These two steps would result in
a significant reduction in the amount of vCJID present in the FX1 product from the UK. However,
the model assumes that infectivity would only be reduced and not eliminated. Therefore, if present
in the original donations, some vCID infectivity is predicted by the risk assessment model fo
persist, following manufacturing, in some FXI final product produced in the UK and may have
then posed a risk of transmitting vCJD to patients that received the product.
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TILB.1. Ry - Percentage of pool used to manufucture FXI

3

The initial starting amount of material from 20,000 recovered plasma donations in the UK was
estimated to weigh 5,000 kg of which 800 kg (or 16%) of the material was removed and used to
produce FXI. As stated earlier this step represents an 84% reduction in the quantity of starting
materials; consequently any infectivity that may be present would also be removed from the pool
of 20,000 plasma donations.

Assumption used in the model: Approximately 16% of startmg p!asma material from 20,000
donatlons was used in the manufacture of FXI. :

III.B.1.a. W - Weight of starting product

Assumption used in the model: Weight of starting product is represeénted in the model bya
single value point estimate of 5,000 kg.

HOLB.1.b. W, - 800kg ;portion removed and used fo extracl FXI -

W - Portion of total product used in manufacturing is represented in the model by a szngle value
point estzmate of 800 kg.

Assumption used in the model: 800 kg of material was removed and used to produce FXI.

Portion used is represented by the equation and calculations:

Rw = Wm i Wst ' .,
Rw = 800 / 5,000 M
Rw = 0.16 :

Rwx = 16%

The removal of 809 kg or 16% of the poo]ed product from the orlgmal startmu matena! of 5 000
kg represents an 84% reduction in the amount of i.v. IDss present in the original pool of 20,000
donations.

WIL.B.2. Ry, - Logreduction in IDsp during processing

Represented in the modél by a triangular statistical distribution representing a reduction in IDso
during processing of (0, 2,4) Log,o i.v. IDso/ml (minimum, most likely, and maximum).

TSE agents are highly resistant to conventional inactivation methods such as alcohol, other
solvents, and heat denaturation. At least one step during the production of FXI has the potential to
reduce the amount of vCID agent present by physical separation {partitioning). Based on available
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scientific data for similar processes, as well as studies of prior reduction during manufacturing of

_ different plasma products, CBER has estimated by internal expert opinion that the level of removal
of the vCID agent during processing corresponds-to a reduction of a minimurn of 0, a most likely
reduction of 2 Logio 1Dso, and 2 maximum possible reduction of 4 Logo IDso per ml. Empirical

- verification of these estimated levels of reduction has not been done to our knowledge.

Aé"sqmption used in the model: Processing reduction is _represented by a triangular statistical .
distribution representing a reduction in 1Dsp during processing of (0, 2, 4} Logo i.v. IDsg/ml.
(minimum, most likely, and maximum).

Assumption used in the model: The model assumes that infectivity is reduced but not entirely .
eliminated from plasma and the product during processing. Therefore, although the amount of
ID5pvCID agent may be reduced, the percentage of pools and vials containing the vCJD agent still
remaing the same.

C

IIL. B. 3.X;,, - Totaliv. IDsy present per pool of FXI post-processing

Ipp = Iiv-pool X RW' X 1/10R~'°g oo T

The total i.v. infectivity (i.v. IDsgs) present in processed product (I,,) is a function of the total
infectivity present in the pool (Liv.peor) prior to processing steps that might reduce the amount of
infectivity present in the final FXI product. The infectivity in the pool ('Ii‘,.[;m,l) is multiplied by Rw
because only 800kg out of the original 5,000 kg (or 16%) of starting plasma pool is used and
multiplied by processing reduction steps (Rpog), which are expected to reduce the infectivity in the
final FXI product by a most likely of Log;o 2 (or 99%), or by a maximum level of Log,o 4 (or
99.99%). '

III.B.A4. Y - Total yield of FXIﬁom plasma pool

¢ FX1 is present in trace amounts in human plasma.
Assumption used in the model: The estimated yield of FXI per kg plasma was approximately-
150 to 180 units, subsequently the model estimates the total yield of FXI as 120,000 to 144,000
units per batch of 800 kg starting material. FXI was distributed in vials containing 1,000 units
each (BPL, 2001). '

The yield of FXI from the starting material was represented in the model by the equation:
Yo = Wy x Yo

IMLB4.a. Y . Yield of FXI per kg of plasma

27

247



8B¥¢C

8¢

Jora_ad spun pyf Joqueni <t A

owsoyd fo 8y aad [y fo prat{ - WA

‘(3y 0p8)Burinzovfhuote ut pasn jonpoad 1o} fo volog - M
Buyssas0.d Surnp sy ot wongornpad Bo - 1y

1Xf aeyonfupws o pasn jood Jo uoniod - WY

uonoafur fo aino. snousapul Lof uatsnipy - oy

(11,55t 2°1) pausopd g paip120ssy Aag1oafiyg uogrodosg - My
jut aad poopqg pajoafi L juasaad FSqro1 40) Groafo Qmuoafup - B1
uolpuop tad pusoyd pataaooas fo pinowy - AQ

" pood aad suoypuop (froa fo fequnu o1 g - A4

1912 9A0GE PIsN SOWRl 9[(ELIBA JO ARtIuIng

' H"!v
CA 1A X M) @/ X #Y X =
ldl ¥ Ml){AG xqm.\a

. :uonenbo oy Aq sapqeLIeA Jusuodinoo [[e Fupngoul 10

'LA / ddI = |B!¢\I

:uonyenbs oy Aq paussaidai s1e [apott 33

ur pasn suole[mo[e) "padnpod S[BIA Jo ¥oquInu {810} 91 Aq [eLjew Fupdess jo () jood rad  Bq]
“A’l POIETINS? [2)0] 91 SUIPIAIP AqQ pajeuLysa SBM [X ] JO [BIA Yora-ur Juassssd 0S(Iy “A™1 [103 9Y L.

o1 4od Q7 arpoi0f - N CLEIT

A UX =1A

:uonenbo apdutts atp Aq [opout 23 Ul PIIBLINSS SBM paaripcud S[eIA JO Jagunu
[2101 31U} puE ‘Yoea spun 0Q0°| Amewixoldde M sieia oy pajonbige sem 1onposd 1X[ a4 L

paonpo.d spoia soquinu p1of - LA 9" IIL

"I1Xd JO sjun 9o(°[ PauIejuoo [eiA Yora IR} POUINSSE SBM J]
14 Lad sppun fo azquinu 10 azg§ i - "ACSHTIT
‘feriojew ewsepd Sunteys yo 3y Jod spun (g JO PISIA WNWIXBUS B PUB SPUR

0S1 JO PoIA WwnwWUIW B (RIAM UOHNQLISIP Waojiun e SuiSn [9potL o1 ul pajussasdal sem ajqeLieA
sty 1, ewsepd 3y 4od [X 4 JO SUUN (O3] 0} OS] USOMIAQ 5.0} PAJRUINSD Sea [oPOU ST UL PJoL K



~

.

ITI.C. Utilization by patients with FXI deficiency undergoing surgery

FXI normally circulates in the human bloodstream at a concentrationiof approximately 50 u/d}
(5ug/ml) and has been observed by some researchers to be present at concentrations as high as 70 -

 u/dl. Those with very severe FXI deficiency have <1 unit per deciliter (u/dl) of bloed (BPL,

2001). The commonly used target treatment dose ranged from 20 — 50 u/ kg body weight.
Individuals at risk for excessive bleeding prior to surgery can receive prophylactic treatment at the
recommended dose in anticipation of surgery. Because the half-life of FXI is approximately 52 hrs
(Mannucci et ai 1994), patients may need additional post-surgical maintenance treatments every 2
to 3 days to maintain therapeutic levels.

IT1.C.1. Total Dose for Pre- and Post-surgical treatment with FXI

Published data are available on the per surgical event utilization of FXI (Mannucci ef al 1994,

-+ -Aledort ef al 1997) manufactured in the UK so that potential exposure fo the vCID agent can be

estimated more accurately. It is difficult to determine the exact dose given o each patient without
the patient medical record because only the dose per body weight of 20 — 50 u/kg is provided. - The
scenarios described below approximate the amount of FXI given per patient to provide insight into
the possible magnitude of risk. In this portion of the model we lay out three possible scenarios:

Scenario 1 — Treatment of a 60 kg individual with FXI (20 — 50 u/ kg) once during or after surgery
for a total patient dose of approximately 3,000 units.

Scenario 2 - Treatinent of a 60 kg individual both pre- and post-surgery with a total of
approximately 9,000 units of FXI.

Scenario 3 - Treatment of a 60 kg individual both pre- and post- surgery with a total of
approximately 15,000 units of FXI.
HIL.C.1L.a. Dp,;c - Prior to major Surgery - doses of 20 — 50 u/ kg given

Assumption used in the model: The dosage prior (o surgery is approximately 20 — 50 u/kg body
weight. This dosage scheme is represented in the model with a point estimate.

Dpe= Dose (20-50wkg) x Patient weight (kg) x Number treatments

IIL.C.1.b. Dpoy - Post-surgical maintenance of 20 — 50 u/kg every 2 - 3 days
Assumption used in the model: The post-surgery maintenance dosage is assumed to be 20 — 50

u/kg given every two to three days. This dosing scheme is represented in the model with a point
estimate.
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Dposy = Dose (20— 50 wkg) x Patient weight (kg) x Number treatments

IIL.C.1.c. Dy - Total FXI doses given per patient per surgical procedure

The ouiput is a2 sum of all doses of FXI given pre- and post-surgery to ﬁrevent or minimize
- bleeding by FXI deficient patients. The sum of doses is represented by the equation:

D‘]‘u = DPrc + DPost

III.C.2. Scenario 1: Treatment 60 Kg individual with 3,000 units FXI
A 60 Kg person receives one dose FXI to minimize potential bleeding episodes at a concentration
of 20 — 50 u/kg would receive a total of approximately 3,000 units. Output is the estimated total
" units FXI received and estimated vCID IDsg received. At this time, the actual dosing that patients
received is not known.

TI.C.3. Scenario2: Treatment with 9.;000 units FXI

Assumption used in the model: During preparation and recovery from surgery the model
assumes that a patient receives a total dose of 9,000 units FXI to minimize potential bleeding
episodes. Output is the estimated total units FX1 received and estimated vCJID IDsq received.
Scenario 2 is similar to amounts of FXI given in three dosing regimens given at 20 — 50 units per

kg body weight -one treatinent given prior to surgery and two treatments given during post-
operative recovery (Mannucci et al 1994). -

III.C.4. Scenario 3: Treatment with 15,000 units FXI

Assumption used in the model: During preparation and recovery from surgery the model
assumes that a patient receives a total dose of 15,000 units FXI to minimize potential bleeding
episodes. This scenario may involve a 60 kg individual that réceives approximately five
treatments both prior to and following surgery at a dose of 20 — 50 u/kg.

Output Scenario 3: Estimated Total units FX1 received and estimated vCID IDsq received.

IV. RISK. CHARACTERIZATION

The risk characterization section of the risk assessment integrates the hazard identification, hazard
characterization and the exposure assessment companents to arrive at estimates of the risks posed
by a hazard. :
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In this risk assessment data for hazard characterization are lacking, so we could not develop a
human vCJD dose-response. The dose-response relationship provides information needed to use
the exposure (dose) assessment results to estimate the probability of adverse responses including .
infection, illness or mortality — based on assessment of exposure (dose) to the hazard. Many TSE
models and risk assessments, including our model, use the IDso, or amount of material that leads to
infection in 50% of the population, as a semi-quantitative estimate of the amount of TSE agent. Tt
is possible to interpret the IDsq as representing a linear dose-response relationship or linear
relationship between exposure and the probability of infection. In such a case exposure to 1 IDso
would suggest a 50% probability of infection, exposure to 0.1 IDse would suggest a 5% probability
of infection, and so on. _

- In assuming a linear dose-response relationship we have chosen a conservative approach with _
respect to the risk that may be present at decreasing exposure levels below an 1Dsy. However, it is
possible that exposure to less than 1 IDsg may not result in infection. Given the limited data
available, any extrapolation or interpretation has limited utility in actually estimating clinical
outcomes such as infection and illness. Therefore, any estimate of the risk based on estimates of
exposure to the vCID agent through use of FXI will be imprecise and extremely uncertain.

IV.A. The Model

This risk assessment and simulation model links the available scientific and epidemiological data
together to mathematically approximate the processes (predicted presence of vCJD in UK
population, manufacturing, reduction of vCJD agent, and patient utilization) leading to potential
exposure of US patients to vCJD agent present in UK-manufactured FXI. A summary of the
variables, parameters and equations used in the model were described in Section 111. Exposure
Assessment and a summary of the variables and equations are provided in Appendix A. Where
data were not available, simplifying assumptions were used in theé mode] and are detailed in the
preceding documentation. Assumptions used in the model are presented in tabular form in
Appendix B. The model was run using @Risk software package (Palisades Corp, NY) to conduct
the Monte Carlo analysis. Simulations of 10,000 iterations were run.

The risk assessment uses Monte Carlo simulation to randomly draw valies from probability input
distributions (which are statistical representations of input data) once per iteration; thousands of
iterations are used to generate the model outputs as risk estimates. This simulation method is often
used in situations when a model is complex, non-linear, or invoives several uncertain parameters.
The output generated is usually an aggregate distribution whose shape can be summarized using
measures of central tendency (mean, median, mode} or with boundaries such as the 95% -
confidence interval (CI), the 5™ and 95™ percentiles (representing the 90% CI) or the range,
bounded by the minimum and maximum values generated as part of the output. The strength of
Monte Carlo analysis 1s that it generates resulting risk estimates as statistical distributions which
reflect the underlying uncertainty and variability of the original input data and parameters.

The model provided predictions of estimated exposure to the vCID agent in the form of
intravenous (i.v.) IDsp in patients treated with UK-manufactured FX]. Because an accurate dose-
response relationship {or hazard characterization) for vCJD exposure and the probability of
human illness has not been developed it is not possible to predict with any accuracy the
probability of vCJD infection and illness in an individual exposed to the agent.
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IV.B. Results from the Mo_del

‘Results from the model in Table 7 show the estimates of potential probabilities that a plasma pool

" used to manufacture FXI from UK donor plasma may potentially contain a vCID donation and
predicts the number of possible vCJD donations per pooi. Using the epidemiological case based
prevalence estimate (4 infections per million population) the modeling estirates that a mean of
1.6% of pools may contain a vCID agent. Using the higher tissue sample surveillance— based
prevalence estimate (1 in 4,225) as a possible higher prevalence scenario the model estimates that
an average of 50% of pools may possibly contain vCJID agent. A more detailed version of Table 7 -
is provided in Appendix C (Table C.I.) and in addition displays the median estimates of the
potential probabilities of a vCJD donation and number of vCJID denations per plasma pool.

Table 7. Potential Probabilities and Number of vCJD donations
per Plasma Pool

MODEL QUTPUT USING | MODEL OUTPUT USING
LOWER PREVALENCE HIGHER PREVALENCE
ESTIMATE ESTIMATE
vCJD Case Prevalence vCJD Infection estimale
from epidemiological from Hissue surveillance
modeling study
~4 per miflion 1in 4,225 -
(Clark and Ghani, 2005} (Hilton et al 2004) .
Mean 5t get ‘Mean 5™ ggh
pereentiles™ percentiles®™ -
Probability
pootcontains 1y cor | r1%-21% | 50% | 18%-77%
donation
Number
veID 0.02 0-0® | 075 0-3
donations per
pooi

The 5™ 95" perc {percentiles) are the minimum and maximum numbers that define the range of values constituling the 90% confidence interval. Amom’ng!y the mean risk
eslinates generated by the made! should 1all within this defined interval 21 teasl 90% of the time.

For a 5% and §5% percentile interval of 0 and 0, respedively, the model estimales that for at least 90% of FXI recipiants the risk is zero. Al low vCJD prevalence, donation by a
vCJD intected doner 10 a FX! plasma pool woule be rare and mone than 50% of FXJ praduct fots (of vials) weuld not be predicted 1o contain vCJD agent

Table 8 displays results from the model of estimates of risk for 3 different treatment scenarios.
FDA recently reviewed the original IND protocols and patient treatment regimens — the three
scenarios reflect representative treatment scenarios and the range of FXI quantities used in the
original IND studies. The model indicates risk ranges from a low in Scenario 1, at the lower
prevalence estimate, with a mean exposure of 3.11 x 107 i.v. IDsy and a mean estimated per person
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(per treatment course) risk of vCID infection of 1 in 643. The higher end of the range of risk is
illusirated in Scenario 3, using the higher estimate of prevalence, the model estimated a mean
exposure of 0.59 i.v. IDsp and a mean estimated per person (per treatment course) risk of vCID
infection of 1 in 3.4,

Readers may notice that the results for “mean potential vCJID risk per person” generated by the
model using the low vCID case prevalence estimate have 5" and 95™ percentile values of 0 and 0,

respectively (Table §). Because at low vCJD preva]ence the model results indicate that the chance .

ofan infected donor (with infectious vCJD agent in their blood at the time of donation) donating to
a plasma pool would be an infrequent event. The zero values for the 5™ and 95™ percentiles
indicate that at least 95 percent of the time the model predicted the risk of possible vCID infection

. was zero for FXI recipients because the vCJD agent was not present in FXI product as

administered during treatment. However, 1.6% of the time FX1 lots may contain the vCJD agent
and this results in an average per person exposure that is greater than zero as shown for the low
vCJD case prevalence under the column “Mean vCID i.v. IDs” in Table-8. Although the model
suggests that exposure of FXI recipients may have occurred, particularly when the higher estimate
of prevalence based on tissue samples is used, the large variability and uncertainties in the data
used in the model, and in assumptions used in the model itself do not allow us at this time to
determine if exposure to the vCID agent, in fact, did or did not occur in FXI recipients and it is not
possible to estimate the precise magnitudé of tisk faced by recipients of UK-manufactured FXI
product. Also, the possibility of vCID exposure and infection does not necessarily mean that an
individual will go on to develop symptoms of vCID or vCJID disease. A more detailed version of
Table 8 is available in Appendix D (Table D.I.), which also displays the median estimates of the
potential probabilities of a vCJD donation and number of vCID donations per plasma pool.
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Table 8, Mean Potential Exposure and Mean Potential Risk per Person per
FXI Treatment Scenario. :

MODEL OUTPUT USING LOWER MODEL OUT ﬁUT USING HIGHER
PREVALENCE ESTIMATE . PRE VALENCE ESTIMATE
vCJID Case Prevalence - vCJD Infection estimate from tissue
. from epidemiological modeling surveillance study
~4 per million 1in 4,225
- {Clark and Ghani, 2005) (Hilfon et af 2004)
- Mean Mean Mean Mean potential
Scenario Quantity* “potential potential potential vCJO risk***
' Factor Xi exposure to vCJD risk** exposure to per person
Utmfed ~ vCJD per person vCJD -
(u*) i.v. 1Dso™* o o i.v. IDsg* - (5™ - 95" percy’
{5 - 95" perc
.. )’
(5”- 95" perc)® (6" 95" perc)®
Scenario 1: 5 1in 643 1in 17
Treatment  3,000u 311x10 Y L 012 "
3,000 u (ﬁ - 0) (0 - O) (0'— 0.57) {G~ 1in3.5)
Scenario 2: - 9.33 x 107 1in214 0.36 1in 56
Treatment 2000 u -3 X b - . .
9,000 u b (0 - 0) {0~ 1in1.2)
. (0- 0) (0-1.70)
Scenario 3: .2 1in 130 0.59 1in 34
Treatment 15,000 u 1.55x10 b ] - n "
15,000 u -0 {©-0) (0—2.86) (0- ‘1 in 1)

“u - represents units of Faclor X1 — and is equivalent (o the (emm "uni” or "units™ used f this document
== Mean vCJD iv. {0sq (per treatment course) - the average predicied quantity of vC.ID agent an individual in a specific trealment group is predicled 1o receive based on the

model,
==Mean polential wCJD fisk per person —the per person risk of potenlial vCJD indaction based on animal model dse-rgsponse information, Mean potential vCJD risk per person =
Total mean quantily i.v. 105, (per lreatment courselper persun) x 0.5 (50 % chance infeclion - [Dyg)

* Thwe - 95" pesc (percentiles) are the inimum and maximum numbers that define the range of values o -
estimates generated by the model are expecied o fall \m‘thm this defined interval al feast 0% of the ime.
¥ Fora 5™ and 95™ percentile inlerval of 0 and 0, respectively, the model esli that for al least 90% of FXI recipients he risk is zero, Al low vCJD prevalence, donationby a
vCJD infecled donor 10 @ FXI plasma pool would be rare and mera than 90% of FXI produc! vials would not be predicted 1o contain vCJD agent.

ing the 90% confidence inlerval. Accerdingly, the mean risk

IV. C. Sensitivity Analysis

Sensitivity analysis is used to identify the input parameter or parameters that have the greatest
impact on the risk estimates generated by the model. Our goal in doing the analysis was to identify
the key input parameters that have the greatest influence on annual exposure to the vCID agent.
Generally, sensitivity analysis is conducted by varying the values of key input parameters about a
range of values and then evaluating the effects on the final risk estimate. The model was examined
and candidate variables for the sensitivity analysis were chosen from the model that exhibited the
largest potential for variability and/or uncertainty and those values are listed in Table 9. We
conducted a type of sensitivity analysis called importance analysis which evaluates the impact of a
minimum and a maximum value on the risk estimate and ranks the factors in the model based on
their importance (or influence) on the risk estimate. Our analysis used two values, one at the 5%
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percentile (or minimum) value and one at the g5 percentile (or maximum} value to provide a
reasonable estimate of impact across the range tested. Results from the analysis are displayed as
tornado graphs (Figures 2.A. and 2.B.), which graphically shows the relative influence of each -
input parameter evaluated on the final model estimates. For the FXI risk assessment the output
being monitored in the sensmwty and importance analyses was the predictéd annua] exposure (1)
to vCJD agent, quant:ﬁed in i.v. IDsp units, to recipients of FXI.

The sensitivity anaiysis was run separately each time using one of the two surveillance estimates.
The first analyses used the higher vCJD Infection prévalence estimate of 1 in 4,225 (or 237 per
million) derived from a tissue surveillance study (Hilton e7 al 2004) For the purposes of this
analysis we first adjusted the prevalence for donor age and the presence of infectivity in the blood
during the last half of the incubation period, which generated a range about the ad_]usted HIGHER |
vCID Infection prevalence (P.,,cm Adjsurv) based on the tissue surveillance study with a st percentile
value of 3 per miilion and a 95" percentile value of 135 per million. The second set of analyses
used the lower vCID Case prevalence estimate of ~1.8 per million based on epidemiological
modeling from actual vCJID occurrence conducted by Clarke and Ghani (2005). " As for the first
analyses, prevalence was adjusted by donor age and the presence of infectivity in the blood during
the last half of the incubation period which generated a range about the adjusted LOWER vCID

. Case prevalence (Pvcip-agiepi) based on epidemiologic modeling w:th a S‘ percentlle value of 0 5
~ per million and a 95" percentile value of 1 per million.

Table 9. Input Variables included in Importance Analysis

Name of | Description of variables Range for

mput importance analysis
variable .

P.cip. Adjusted Tissue surveillance-based s%perc: 3

AdiSury prevalence (HIGH prevalence 95™ perc: 135

estimate): vCID Infection
prevalence (at Jast half incubation
period) in UK donor {cases/miltion)
P.cip. Adjusted Epidemiological modeling 5" perc: 0.5
based prevalence(LOW prevalence 95" pere: 1

AdEpi estimate): vClID prevalence (at last
half incubation period) in UK donor
(cases/million)
Aiciv Adjustment factor for Lv. infectivity { Minimum: 0.1
vs i.c. infectivity ‘Maximum: 1
Iy i.c. infectivity of infected human Minimum: 2
blood Maximunr: 30
Yvm FXI Yield (u/L plasma) Minimum: 150
Maximum: 180
Riog Reduction of infectivity during Minimum:
manufacturing Maximum: 4
Dt Annual usage of FX1 (u/fyear) Minimum: 3,000

Maximum: 15,000

The analysis was performed for each variable by doing two sets of simulations, each with 5,000
iterations. For each set of simulations the value of one testing variable was set at the minimum or
5™ percentile value for the input distribution and the simulation run; for the second run the variable
was set at the maximum or 95" percentile value and the simulation run. The results of all
simulations and the ranking of input parameters by their importance are graphically depicted using
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a tornado plot or graph as shown in Figures 2.A. and 2.B. The tornado plot dispiays the
correlations between key inputs in the model and the model output of exposure. A tornado plot
prioritizes the various input factors with the most influential factors at the top and those that are
least influential or those with negative influence on the risk are at the bottom of the plot.

Figure 2. A. FXI Importance Analysis Ranking Influential Factors for
Predicted Annual vCJD Exposure (I,,) Using an Adjusted Tissue Surveillance-

Based (HIGH) Prevalence Estimate. Tornado plot showing impact of input variables on
estimated per treatment course exposure of FXI recipients.

AL lmportance Analysis: Inputs for Adjusted
Tissue surveillance-based (HIGH) prevalence

Reduction of infectivity (log)

Prob, wCJO- last half incubation

5] Adjustment factor fori.v vs i.c.
" g | Usage QU)
I : Yield (IU/kg)

l Infectivity of blood (ID50/mI)

Figure 2. B. FXI Importance Analysis Ranking Influential Factors for
Predicted Annual vCJD Exposure (I,,) Using an Adjusted Epidemiological

Modeling-Based (LOW) Prevalence Estimate. Tornado plot showmg impact of input
variables on estimated per treatment course exposure of FXI recipients.

B. Importance Analysis: Inputs for Adjusted Epi
modeling-based (LOW) prevalence

Reduction of infectivity (log)

Usage (IU)

£ Adjustment factor for i.v vs LG,

Yield (JU/kg)

Prob. vCJ0- last half incubation period

Infectivity of blood (ID&0/mi)

The order of the influence of the specific input factors varies slightly when the importance analysis
is conducted using the two difference prevalence estimates. The tornado plots in Figures 2 A and
B both show that clearance or Log reduction of vCID agent (R,,,) during the manufacturing
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