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provide a precise estimate of the vCID risk to pat:ents potentially cxposed to the agent through
_plasma-derived products. _ . _

Background
Hemophzlza and Factor. PHI '
. Patients with HA have an inherited, recessxvc, gex-linked bleeding disorder that affects approximately

14,000 individuals in the United States (Soucie et al 1998) FDA estimated that there are
approximately 1,800 patients in the US with severe disease who use plasma-derived products The
blood of affected individuals contains functionally abnormal or abnormally low concentrations of
FVIIL. FVI is a protein in blood plasma that is part of the blood coagulation pathway and is critical
for the normal clotting of blood. In the case of severe discase, FVIII is <1% of normal, Among
severely affected persons, spontaneous bleeding or bleeding at the site of an injury or a joint is
common and can lead to severe disability or death without treatment. The complications of HA can

~ be prevented by appropriate clinical management and treatment with pdFVII or recombinant FVIII

products.

,Pa.txents with vWD have an inherited, non-sex linked bleeding dmordcr associated with abnormal
<" platelet adhesion caused by deﬁclency in von Willebrand Factor (vVWF) activity. FDA estimated that
there are approxxmately 250 patments in the US with severe YWD who use plasma-derived products.
Mucosal bleeding is common in patients with vWD due to the platelet adhesion disorder. In some
cases there maybe a deﬁcxency in FVII as well. Patients with sévere vWD can experience persistent
bleeding info joints resulting in pain, degeneration of joints, swelhng and loss of Tange of motion
similar to patients with HA, Mild forms of vWD are often treated successfully with desmopressin but
more severe forms of the dlscasc usually necessitate treatment with coagulation factor concentrates
that contain both vWF and FV, II. Patients who need vWF must use plasma-derived sources of FVII
which contain vVWF. No recombinant vWF is currently available.

FVII from human plasma is manufactured in a number of different ways. FVIII manufactured from
human plasma is purified by fractionation of the protein from large plasma pools containing
thousands of donations of plasma. Because thousands of donations are used to assemble the plasma
pools used in the manufacturing of deVIII there is a possibility that a donation from a vCJD
infected individual may be present in a large plasina pool used t6 manufacture deVI]I In turn, that
~ may léad to exposure of product recipients 16 the vCID agent afid 4 rigk of infection. Relatively
recent advances in pdFVIII production’technology, such as—have
likély reduced potential exposire to the vCID agent. However, further evaluatiofi is nécessary to
more precisely determine the levels of vCID clearance affordcd by the manufactunng processes for
each huma.n deVIII product. -

: ’I‘here are two approaches for the clinical treatment and contro]l of HA using pdFVIIL: (1) episodic
treatment and (2) prophylaxis. Episodic treatment involves the ‘administration of FVIII in response to
bleeding episodes resulting from trauma or diiring and after surgery. Prophylaxis tréatment requires
administration of clotting factor concentrates on a regularly scheduled basis necessary to maintain a
minimal level of FVIII (common acceptable trough lével is 2-5% of base line level) to prevent
bleedirig episodes. In view of the deriionstrated benefits of prophylaxis, the Medical and Scientific
Advisory Council (MASAC_) recommends that prophylaxis starting at an early age be considered as
an optimal therapy for individuals with severe HA (MASAC 2001). Prophylaxis treatment requires
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higher doses of FVIII than episodic treatment (Linden, Kolakoski ez al 2003; Globe, Curtis et al
.2004) and thus presents a potentially higher risk of vCID to the patients than episodic treatment when
human pdFVHI is used. Also, some HA patients develop antibodies to FVIII, called inhibitors, that
limit the effectiveness of FVIII used in treatment. Inhibitors can develop with the use of either
- recombinant FVIII or deV IH products. In some cases the development of inhibitors is treated with
immune tolerance therapy in which large doses of one million or more units of pdFVIII may be
administered. Because of the large doses of pdFVIII used, immune tolerance therapy can pose a
potential risk for vCID exposure if vCID agent were present in the pdFVIII product. Asa
simplifying assumption in the model we assumed that in a given year a patient received either
exclusively prophylaxis treatment or episodic treatment, but not both.

Risk Assessment Framework

This risk assessiment generally follows the four step paradigm described by the National Research C '
Council (NRC, 1983) and consists of: (1) hazard identification, (2) hazard characterization, (3)
exposure assessment, and (4) risk characterization. The hazard identification portion of the risk
assessment provides an in-depth overview and analysis of all data and information sources to
establish a causal relationship between the hazard and adverse effects on humans. The hazard
characterization componeit (also known as dose-response) relates the information in the exposure
assessment, which determines the dose, to the probability of adverse consequence(s) such as
infection, illness, etc., expected at a given dose at the individual, subpopulation, or population level.
Exposure assessment evaluates the routes of exposure to a hazard, the probability that exposure
occurs and the amount (dose) of a hazardous agent to which a person or population may be exposed.
Risk Characterization integrates the information from the hazard ideptification, hazard '~
characterization and exposure assessment sections to charactenze the probability and consequences
of risk for individuals and populations. :

II. HAZARD IDENTIFICATION

The hazard identification portion of the risk assessment provides an ln—depth overview and analysxg I

of information from laboratory studies, epldemlologxcal studies, the scientific literature, government -
- reports and other credlble or peer-reviewed sources of data that establish a causal re]atlonshlp

between the hazard and adverse eﬂ'ects on humans In this risk assessment, the vCJD agent is the

hazard, and potential exposure can occur in individuals who use plasma-derived products that may

have been manufactured from plasma that may have contained a donation(s) from a vCID-infected

individual. To date, there is no epidemiological evidence suggesting that vCID has been transmitted

by use of plasma derivative products. However, the probable transmission of vCID to three |

recipients of red blood cell products donated by donors later diagnosed with vCJID in the UK raises

the possibzhty of vCID ﬁansmmsmn via plasma-derived products

Human vCJD was ﬁrst reported in the Umted ngdom in 1996 (Will et al 1996). As of August 2006
over 195 cases, 162 of them in the UK, have been reported worldwide. Both vCJD and BSE belong to
a class of fatal neurodegenerative diseases known as transmissible spongiform encephalopathies
(TSEs). There is strong evidence and general agreement that vCJID results from infection of humians
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most probably via d:ctary exposure to bovine spongiform encephalopathy ('BSE)—contarmnated beef
(Knight 2004). The leading theory is that the transmissible infectious agent is a prion, or
proteinaceous infectious agent, that is an altered but pathogcmc form of the PrP protein that is
normally present in cells. The altered PrP, herein referred to as PrP™F, consistent with terminology
recommended by the World Health Orgamzatlon is highly stable and resistant to degradation by high
heat and cliemical treatments commonly nsed to denature infectious agents in the manufacture of
plasma derivatives. The incubation period for TSEs is long. The mean incubation period of BSE in
cattle is approximately 4.5 years. In hunidns, vCID acquired through dietary exposure is thought to -
ixicubate approximately 1012 yéats or longer, and individuals become symptomatic only in the last
few months of the disease, making early detection very difficult. Confirmation of vCID requires
postmortem examination of brain tissue to confirm diagnosis, but prion protem has been detected in
tonsil and appendix tissue of asympfomatit individuals as long as two years pnor to the onset-of
symptoms. There are currently no validated tests available to detect the disease in its early stages of
mfcctron or to detect the presence of TSE agents in blood. .

Transmission of TSEs through transfusion of blood products in animal medels

Transmission of different TSE agents through the transfusion of blood or blood products has been

" demonstrated in animal models on multiple occasions. At least four studies reported transmission via

blood transfusion in the same animal speczcs sheep experimentally infected with BSE (Houston ef al
2000), sheep naturally infected with scrépie (Hunter et al 2002), hamsters with ‘scrapie (Rohwer
2004), and mice with a human TSE (Brown ef al 1999).

" ‘Brown, Rohwer, Taylor (Tay]or et al 2000) and others have attempted to estimate the amounts of

intracerebral (i.c.) infectivity present in blood, which generally fell between 2 and 20 i.c, IDsp/ml. A

' recent study of scrapie-infected hamsters concluded that approximately 58% of the infectivity present

in whole blood was associated with plasma (Gregori ef al 2004). The model uses this more
conservative estimate in the published literature and assumes that 58% of infectivity is associated

with plasma.

Transfusion transmission of vCJD in the United Kingdom

In December 2003 the UK government announced that vCJID had likely been transmitted to a 69
year-old patient via blood transfusion. The patient had received non-leukoreduced red blood cells in
1996 from a donor who died three years later of vCID. This first report was followed by the
announcement in July 2004 of another probable case of transfusion-transmitted vCID. The patient
died of a ruptured aortic aneurysm without clinical evidence of vCID, but postmortem testing
detected PrP™E in spleen tissue and cervical Iymph node. In February 2006 a third case of probable
transfusion transmitted vCID was reported in the UK in a 31 year-old male; the patient had received a
transfusion eight years earlier from a donor who died of vCJD 20 months after donatron None of
the donors were known to havc had vCJD at the time of donation.

It is possible that dietary exposure may have been responsible for some or all of the three cases that
were reported after red blood cell transfusions; however, the probabilities for occurrence of either a
single, or, particularly, two or three such events are small. As Llewelyn et af (2004) pointed out in

" . their publication discussing the first presumed transfusion-transmitted case “the age of the patient
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was well beyond that of most vCID cases, and the chance of observing a casé of vCID in a recipient
in the absence of transﬁmon transmitted infecfion is about 1in 15,000 to 1 in 30,000.” The
combined probabﬂlty that the first two transfusion cases, identified in two elderly patients in a small
cohort of transfusion rec:plents——m an age group underrepr:sented among vCID cases—both
acquired mfect:on from food is rcmote

The presumptlve transmxss:on of vCID viated blood cell transﬁ:s:on in the UK raisés the’ possibility
that plasma derivatives may pose 2 risk. The UK authorities have notified physw:ans in the UK and
their patients who received plasma denvanves.made from plasma from UK donors about the potential
for risk of vCID.from these products. “These p]asma derivative products included coagulation factors,
as well as antithrombin I, and intravenous immune globulms The derivatives of concern were '
manufactured from plasma of UK donors between 1980 and late in 1999, when—consistent with a

" decision announced in 1998—UK manufacturers stopped using UK. plasma The last expiry date for

any of the UK products was in 2001. To date, no cases of vCID have been reported in any reclple:i -
of plasma derivatives, either in the UK, where the risk is considered greatest, or elsewhere, mcludm— :
in patients who have received human plasma-derived coagulation products from implicated lots (e.g.,
lots manufactured from a pool containing plasma from a donor subsequcnﬂy diagnosed with vCID)
made in the UK. o

The vCJID risk for travelers with history of extended travel or residence in the UK, France, and
other countries in Europe and reduction of risk via donor deferral

Public health control measures, such as §urvei,llance, culling of sick animals, or banning specified risk
materials, and others have been instituted relatively recently in many European countries, particularly
in those with indigenous cases of confirmed BSE, in order to prevent potentially BSE-infected tissues
from entering the human food supply. Since 1996, the UK has instituted some of the most stringent of .
these confrol measures; including a-program that excludes 2ll animals >30 months of age and
prevents high risk tissue from slaughtered animals from entering the human food and animal feed
supplies. In June 2000, the European Union Commission oz Food Safety and Animal Welfare
strengthened the European Union's BSE control measures by requiring all member states to remove
specified risk materials from animal feed and human food chains; as of October 1, 2000 such bans -
had already been instituted in most member states.

Travelers to and residents of the UK, France and other countries in Europe during the period of BSE
pandemic concern are possibly at increased risk of vCID. However, the risk can not be determined
precisely due to factors such as the great uncertainty about incubation period of the disease, the
sensitivities of each country's surveillance for BSE and vCID, the comphance with and effectiveness -
of public health measures instituted in each country to  prevent BSE contamination of human food,
and the cattle products from one country that are distributed and consumed clsewherc

In the UK, the current risk of acquiring VCJD from ealing beef and becf products appears to be -
extremely small; perhaps aboitt 1 case per 10 billion servings (CDC, 2005). In the other countries of
the world, this current risk, if it exists at all, would not likely be any higher than that in the UK if
BSE-related. The implementation of animal and public health control measures has caused the

. prevalence of BSE to declme The US blood donor deferral criteria currently in effect focus on the
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time (cumulatively 3 months or more) that a person lived in the UK from 1980 through 1996,
whereas for the rest of Europe the criteria focus on the time (cumulatively 5 years or more) that a
person lived in these countries from 1980 through the present. This deferral policy is expectad to
reduce the risk of vCJD transmission via blood and plasma donations from potential infected donors.

 Two cases of vCID in US residents with history of residence in the UK

In 2002, the first case of vCID was reported in the United States in a 22-year-old woman living in
Florida. She is bélieved to have become infected with vCID during her residence in the UK. The

- patient was borh in Great Britain in 1979 and mumgrated to the United States in 1992. In early

Novembér 2001, the patient was evaluated for depression and memory loss. In late January 2002, the
patient was transported to the United Kingdom where her condition worsened, The diagnosis of vCID
was confirmed by westem blot and immunohistochemical analysis. The patient died in June 2004,
approximately 32 months after illness onset (Belay et ! 2005). ,

A second case of vCID was diagnosed by the UK Natlonal Creutzfeldt-Jakob Disease Surveillance
Unit in November 2005 in a 30-year old man who resided in Texas dunng the penod 2001-2005
(CDC 2006). The onset of symptoms occurred in early 2005 while the man Was in Texas. He
returned to the UK and died of the disease in early 2006, A postmortem exammanon confirmed the

diagriosis of vCID.

Surveillance studiés to detect CJD and vC3D in patients with hemophilia

Studies in the Umted States

Because of the large number of blood products used, persons with hemophilia might be expected to be at
nsk of developing u'ansﬁmon-related vCID or classical Crentzfeldt-Jakob disease (CID). However, a
study conducted by the US-Centers for Disease Control (CDC) (Evatt ef al 1998) examined the brains of

.24 decedents ‘with a history.of bleeding disorders and dementm and found no evidence of CJD in any of

the cases,

Anothcr study conductcd 'by the CDC and the Hemophﬂla Treatment Center identified no cases of
clinical diagnosis of CJD among over 12,000 HA patients who havc been asscssed since 1996. (Evatt et

al 1998)

Studles in the Unlted Kingdom

A study in the UK (reference: Lee et al 1998) conducted post mortem hlStDIO g1ca1 exammatlon of the

brains of 33 hemophilia patients who were treated with coagulant factor concentrates spanning the years
from 1962 — 1995 and observed no evxdence of vCID, .

In summary, the cxperunental and epidemiological evidence indicates the risk of blood transmission

- of vCID is no longer theoretical but a real possibility. To date, there is no evidence suggesting that

either human CID or vCID have been transmitted by use of plasma derivative products. However,
transmission of vCID via red blood cell tranfusions has lakely occurred (Llewelyn et al 2004).
Because the vCID agent may be associated with plasma, it is plausible that plasma derivatives
potentially pose a risk of transmitting the disease.
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L HAZARD CHARACTERIZATION

The hazard characterization component (also known as dose-response) relates the information in the
exposire assessment, which determines the dose, to the adverse consequence(s) such as infection,
illness, etc., at the individual, subpopulation, or population level. Determining dose-response
relationships can be difficult to accomplish ‘because data are limited, especially exposure and
outcome data for humans, Other factors such as characteristics of the hazard (e.g. stréin, chemical
make-up, efc.), route of introduction, genetics of exposed individuals, influence the dose-response
srelationship but are often difficult to characterize. Often in liew of human data, animal data are used
and appropriately extrapolated as best as is possible to estimate the dose-response relationship for

humans,

Another challenge is eshmahng the probability of infection when the exposure to TSEs i is small
and/or occurs repeatedly.over a period of time. It is unknown whether for TSE diseases thereisa — -
minifal ‘amount of the agent (presumably the prion protein PrPTSE) or threshold that isneeded to
. " initiate mfectlon in an individual. This phcnomenon is seen with many other pathogens such as
viruses 0: bacteria, for whxch infection requires exposure to af least one, and often more, units of the
" infectious agent. Furthermore, it is not known whether the effects of small mulnple exposures overa
period of time are cumulative and may result in the possxbﬂlty of infection and disease equivalent to 2
single, larger exposure {e.g;, via infracerebral injection in laboratory animals). Some risk
assessments have made assumptions concerning the exposure and dose for TSE agent that leads to
infection. For instance, the Det Norske Veritas (Feb 2003) blood products risk assessment assumes
that exposure to infectivity, quantified in IDsp units, is cumulative over the period of one year. Based-
on advice from the TSEAC (2005), and consistent with suggestive data from studies of TSE agents in
animal models (Diringer ef ol 1998, Jacquemot, ef af 2005), FDA also assumes that exposure to vCID
IDsp is cumulative over a one year period.  The IDysy is the commbon metric used to quantify the
infectivity of TSEs. One IDsp is defined as the amount of infeptioﬁsmatﬁ_ial or tissue that is
necessary to initiate infection in. 50% of the treated population. The route of exposure to TSE
infectious material influences the efficiency of transmission of the disease. Based on advice provided
to FDA by the TSEAC (October 31, 2005) the model assumes that transmission via the intravenous -
(3.v.) route is between 1 and 10 times lcss efficient than the transmismon via the intracranial (i.c.) {\_,),

route.

In estimating the dose-response relationship for TSEs one could use a strict interpretation of the IDsy
and assume a linear relationship between exposure and infection. In the pdFVII model FDA
assumed there was a linear relationship between the expostre dose of vCJD agent and the probability
of infection. The IDyp relationship used ini the model was based on infeétious TSE units estimated
from rodent model studies (Brown 1998,'1999; Rowher 2004). ' We further assumed there was no
threshold or minimum dose necessary to initiate infection, that is, exposure to even low quantities of
vCID agent has a probability of initiating infection in an individual, albeit the probablhty of infection
would likely be low at low levels of exposure.” The model further assumes that in such a case
exposure to°1' D3 would suggest a 50% probab:hty of infection, exposure t0 0.1 IDsg would snggest
2 5% probability of infection, and so on. However, given the lack of information and high degree of
uncertamty on the dose-response relationship because of the limited data available for TSE agents it
is plausible that low level exposures, even on a chronic basis, may not attain a threshold or minimum
quantify of agent necessary.to initiate infection in humans. Again, FDA makes a conservative
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assumption that low-level exposure(s) over the period of one year {0 any guantity of vCID agent
could potentially lead to infection and that there is not a minimum dose necessary to initiate infection.

There are considerable uncertainties in determining the correct form for the vCID-human dose-
response model.- For instance, the nature of the dose—responsc line, its slope, or whether it is more
accurately described using 2 dose-response curve is uncertain because animal data are so limited and
human data are not availsble. The FDA risk assessment estimates the potential individual risk of
infection and assumes that a linear interpretation of the rodent model accurately reflects the
pathology and progression of vCID infection and disease in humans, but it may not. Furthermore,
exposure to the vCJD agent may not necessan]y lead to infection, and vCID infection may not
necessarily produce symptomatic, vCJD disease or illness in an individual or population.

IV. EXPOSURE ASSESSMENT

Exposure assessment evaluates the routes of exposure to a hazard, the probability that exposure
occurs and the amount (dose) of a hazardous agent to which a person or population may be exposed.
This CXpOSUIe assessment specifically addresses the probablllty of exposure and, if present, the
quantity of vCID agent that may potentially be present in plasma-derived FVIII products
manufactiured in the United States. The administration of pdFVIII and, thus, the route of exposure, is
intravenous. o , ‘

Plasma pools consisting of 6,000 or more donations collected from US plasma donors are used as the
starting material from which a number of plasma-derived products are purified, including pdFVIII,
which is addressed in this assessment. Because of the relatively large number of donations per
plasma pool, there is a small probability that even in the United States some of the pools may contain
a donation from a donor who may unknowingly be infected with vCID, but who does not meet
criteria for domor defenal, or who meets those criteria but fails to be deferred due to the limitations of

the screening process.

Overview of Model for pdFVIII

Modaule 1 — Estimation of the prevalence of vCJD in the UK, Variant CJD prevalence in the UK
was used in our model as the basis for estimating vCID prevalence in US plasma donors, The model
assumes that the major source of potential vCID in the US would likely be associated with plasma
donors with a history of travel and residency in the UK, France or other countries in Europe since
1980 and may have had dietary exposure to the BSE agent during their stay.
Two different data sources were used to estimate UK vCJD prevalence
» An epidemiological ‘modeling-based approach estimates a UK vCID case prevalence
of approximately ~1.8 cases per million population (Clarke and Ghani 2005).
» A tissue surveillance-based estimate for UK vCID infection prevalence was generated
using data from Hilton et al (2004) and yielded a mean estimate of 1 case per 4,225 ~
but was further adjusted to account for age of patients surveyed.

17

T



Module 2 —vCJID Prevalence in US Plasma Donors and Pools. This module estimates the number of
US plasma donors that may potentially be infected with vCID and the percentage/number of pools
containing donations with vCJD agent. This modulé uses survey data to dctcnnme US plasma donors
potentially at risk for vCID, including those with a history of: - :

+ Dietary exposure to BSE-contaminated beef dunng Tong term travel or residence in the

UK (1980-1996), France and other countries in Europe (since 1980),
¢ Military service - posted ox or residing near military facilities in Europe; and
» ‘Transfusion with blood collected in Bumpe, or Euroblood.
US plasma donors potentially at risk for vCTD were further characterized by’

¢ Country of travel or residence,
Specific duration of travel or residence, year of travel or remdence _
Age of donor, rate and frequency of plasma donation, (\ _
Number of donations per pool, and type of plasma pool (sourcc or recovered), and .
'Eﬁ'ectvcness of donor deferral pohcles

Module 3 - deVIII Manufacturing and Processmg This portion of the model calculated the
likelihood and number of plasma pools potcnt:ally contalmng vCID agent and the quantity of agent per
plasma pool and pdFVHI vial based on:
¢ The probability of and predicted quanhty of infectivity (i.v. IDso) present per
_ donation and pool
* Reduction in the quantity of potential vCID agent during manufactire, and
 Total yield or quantity of pdFVIII produced from the plasma pool.

Module 4 - Utilization of pdFVIII by Hemophilia A patients. The potential exposure of an
individual HA patient to the vCJD agent through use of pdFVIII was estimated in the model based on:
¢ the total quantity of pdFVIII used per year, and
¢ the estimated potential quantity of vCID agent predicted in the pdF VIO product

The quantity of deV HI utilized by an individual patient is dependent on the seventy of the diseasr
and the treatment regimen and was estimated using data from a Centers for Disease Control (CDCj:—
sponsored study by 6 states by HA patients from 1993-1998

This risk assessment provides outputs that estimate annual exposure for severa] patient

subpopulations with )
Severe HA disease for persons in the followmg clxmca] treatment groups:

Prophylams

Prophylaxis plus inhibitor

Prophylaxis plus mtn'bltor and immune tolerance .
Episodic :

= Episodic plus mInbltor
VWD for adult {15 yrs of age) and young (<15 yrs of age) persons, including those in either
clinical treatment group: Prophylaxis or Episodic. _
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Figure 1 -Exposure assessment diagram

Model of Exposure Assessment
INPUT - MODULE . OUTPUT

- ——— " — ———————— —— o o . " — T W ——— T _—— o o — T} _—— — ——— — ot o o P " b o T i e S

Age distribution of reported

vCID cases . Prevalence of vCID

_ & Tissue surveillance-based Module 1 Enfelctedd individual
i includin
:acnilp)i;)sr 3’:3:;:131‘31? 2%21;3 Prevalence asympton%atic) among
yr-old group) vCﬁ) In UK UK age groups
* ' Epidemiological modeling-
based vCJID prevalence

— —————— — o T —— T —— T —— S — — — i ULl b S e e e e ke o T ———— . . i b’ T S — —_ i e

e Travel history of US plasma

. donors to UK, France, Europe
* Relative risk of UK, France, Module 2 . » Percentage of plasma
_ Europe _ . pools containing vCJD
*  Age distribution of donors vCID Prevalence - agent
¢ Frequency of donation and Levels in US ¢ Number of infected
s Screening questionnaire Plasma Donors donations in a vCJD
* Size of plasma pool plasma pool

e Initial quantity of vCID

» Initial quantity of vCJD agent in
" infected blood

* Amount of plasma per donation
*  Size of plasma pool

Module 3

» Percentage FVIII vials

* Reduction of infectivity during FVIII comaiping vCID agent
manufacture Manufacturing *  Quantity vCID agent in
s  Yield of FVHI and Processing contaminated FVIII
- » Vial size ‘ K

T S —— —— . ————— A — . T . ———— " . S e . i b S, o T S ot o T ik s . W W Bk e . P P — T T — s s &

¢ Severity of disease >

¢ Treatment regimen Module 4 Annual

* Annual dosage per patient * vCJIga exposure to
o FVIITU per dosage Utilization of agent

FVIHI

—— L ——— e e S — —— ———— —— o T ———— L o —— i Yoy —— T T Wt — — ko o LS e ot W %



IV. A. Estimétion of vCJDV Prevaleﬁée in the United 'King'dom (Module 1)

The potential prevalence of vCJID in the UK was and continues to be dynamic and changes throughout
time as people are exposed to the BSE agent, infected with vCJD, develop the disease and eventually
die. Variant CID exposure and infections in the UK population likely occurred in proportion to the UK
BSE epidemic which peaked in 1992. The first buman vCJID cases were referred to UK public health
authorities in 1994. To date, the number of cases per year in the UK reached a maximum of 28 in the
year 2000, and since then has been declining annually with a total of 5 deaths in year 2005.

The FDA model assumes that the major source of potentjal vCID in the US would likely be associated -
. with plasma donors with a history of travel and residency in the UK, France or other countries in
Furope since 1980 and who may have had dietary exposure to the BSE agent during their stay The
potential vCJD prevalence in US plasma donors with a history of travel to BSE countries since 1980 (
was estimated based on the UK vCID prevalence. For US donors the UK vCJID prevalence was’ Y
adjusted based on the proportion of time spent in the UK, the year of travel and age of the donor.
Calculation of the potential vCJID risk for donors who traveled to France was estimated relative to the
UK risk (or the relative risk), based on the amount of UK beef impoits, the number of domestically
acquired vCJID cases, and other factors.. The relative risk for vCID for France was assumed to be 0.05
times, that of thie UK risk {or 0.05 times the UK vCJD prevalence). Applying similar criteria for other
countries in Burope their relative risk was assumed to be 0.015 times that of the UK. Risk was
calculated in the mode] for donors by multiplying the UK vCID prevalence by either 0.05 for travel to
France or 0.015 for travel to other Buropean countries and further adjusting the prevalence to account
for factors such as the proportion of time spent, the year of travel and age of the donor.

The prevalence of vCID in the UK is difficult to estimate becanse of the long incubation period of the
disease and a lack of a validated test that can detect infection in its asymptomatlc stages. The
prevalence of asymptomatic vCJD infections in the UK was estimated in the FDA model using two °
different approaches based on two different data sources:

* An epidemiological modelmg—based approach that combined information from a study by
Clarke and Ghani (2005) and diagnosed vCJD cases for 2002 and 2003 was used to eshmaﬁL
a UK vCJD case prevalence of approximately ~ 1.8 cases per million population. There are -
some limitations associated with estimates of future vCID cases and vCJID incidence in the UK
‘generated by epldemxolo gical modeling based on the current reported vCJD cases. Several factors
used in epidemiologic modeling approaches are difficult to quantify and add uncertainty to the
final estimated number of future vCJD cases. These factors include: the intensity of human
exposure to the BSE agent, incubation period, time of infection, and whether illness will develop
in individuals who are not homozygous for methionine at codon 129 of PrP. All cases of vCID to
date have occurred in individuals who are homozygous for methionine at this location. A more
detailed description of the derivation of the epidemiological modeling-based estimate and further
discussion of the limitations of the approach can be found in section IV. A. 1. below.

e A tissue surveillance-based estimate for UK vCJID prevalence was generated using the
results of 2 UK study that tested stored tousil and appendix tissues collected from patients in
the 1990s for the accumulation of prion agent (Hilton ef al 2004). The study vielded a much
higher estimate of 1 in 4,225 (237 infections per million). However, while unconfirmed, the
findings from this study provide a higher prevalence estimate and therefore should also be
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