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- Report to the Board of Directors: Currént Status of TSEs and .ﬂqm:wammo: Safety

Executive m::.:_uJa

There continues to be concern about transmission of variant Creutzfeldt Jakob disease (vCJD) by blood transfusion, with
a total of 4 reported cases, plus a potential case of transmission of the prion via a UK-derived plasma derivative, known to
have contained potentially infectious donations. Some infections (but no disease) have been found among individuals
who are not homozygous for MM at the 129 codon of the PRP gene, raising concern about a possible second wave of-
disease and an expanded group of potential carriers. There has been no published progress in blood donor testing
technologies. One method for prion removal from red cell concentrates has been evaluated by authorities in the UK and

Ireland.
information about transfusion transmitted infectivity:

There have now been a total of four cases of transmission of the vCJD prion by transfusion of blood collected from three

- .donors who subsequently developed vCJD. Three of ﬁm cases resulted in the development of vCJD in the recipient, while

one was detected in the spleen and one lymph node of a transfused patient who died of other causes. This individual had
no symptoms of vCJD (1, 2). Interestingly, he was found to be (MV) heterozygous at codon 129 of the PrP gene, The
potential significance of infection among non MM genotypes is discussed briefly below. More recently, evidence of
pathologic vCJD prions was found in a hemophilic recipient of F Vill concentrates known to have included plasma from a )
donor who subsequently developed vCJO (3). Again, the récipient patient was free of vCJD symptoms. Modeling studies
imply that the infection was most likely to have come from the plasma products (4). ) ' ,

.dna um,uo_‘ published in ._._‘m:mam_m? American Red Cross authors reported on the absence of evidence of transmission of

classic CJD from donors who subsequently developed the disease. The study involved lookback on 438 recipients of
donations from a total of 36 donors who developed the disease subseguent to their donation, finding no cases of CJD
among the recipients. A subset of recipients with exposure histories ooBu.mBZm..no the UK cohort of patients exposed to
VCJD was shown to be at lower risk of developing CJD: a statistically significant (p = 0.012) observation, This supports
the absence of infectivity of classic CJD-via transfusion (5). , ,

ts of pl derivatives in the US:

Risk modeling for recipi

As a result of the finding of the vCJO prion in a hemophilia n&_mz (described above), and the findings of <0n_u prions
.among non MM individuals, the US FDA has revised its model of the vCJD transmission risk for recipients of US-derived
plasma derivatives. The new models were presented at a meeting of the Transmissible Spongiform Encephalopathies
Advisory Committee in June, 2009. Although the lowest estimated annual per-person risk has risen § to 18-fold, it may
still be as low as 1 in 12 million and the maximal estimated risk remains unchanged at 1:12,000, the FDA still regards " .

the risk to US patients to be “extremely small”. ’

Implications of findings of vCJD prions in non MM individuals:

There are several variations at codon 129 of the human PrP gene, resulting in 3 main genotypes, MM, MV and WV, where
M signifies methionine and V, valine. To date, all symptomatic cases of vCJD who have been evaluated have been MM
homozygous at the 129 codon. Approximately 40% of the UK population has this genotype. However, there have been a
number of circumstances (some described above) in which the pathologic prion has been found in asymptomatic
individuals with the MV or WV genotype. This has ralsed two questions. The first is whether there will be'a *second
wave" of vCJD among individuals with a non MM genotype, perhaps resulting from a much extended incubation period.
Second is the question of whether non MM individuals can be infectious carriers of the vCJD prion. This latter concern’
was included in the newer FDA infectivity model for US-dérived plasma derivatives. Both questions await resolution.

inst transfusion tr ission of TSEs:

. Status of interventions ag

No significant progress has béen reported in the development of any pre-mortemn test that could be used for blood aosma )
or donations, although one of the tests under development has undergone some preliminary clinical evaluatation.

Currently, one manufacturer has an avallable, CE-marked affinity filter intended for use with leukoreduced 8&&.0__
concentrates. The procedure has been evaluated in the UK and Ireland, but no decision has been made with _d..wna‘ozc .
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potentially eliminate vCJD from the final pdFVIII product. Methods likely.
to reduce or potentially eliminate vCID are also used in the manufacture
of other plasma-derived products.,
. : FDA, CDC, and NIH are not aware of any cases of vCID having been
P s L . ' v : reported worldwide in patients with-hemophilia, von Willebrand disease,
Potential VC'J.D RlSk From US L|censed Plasma-Derived or other blood clotting disorders. This includes those who havé received,
Factor VIl (pdFVIil, Antihemophilic Factor) Products: over a long period of time, large amounts of blood clotting factor products.
, . ' . - .. -~ manufactured from plasma donations from the UK where the risk of vCID -
Summary Information, Key Points is highest because of a previous higher risk of potent|al ‘exposure to BSE-
' ~infected beef in the UK diet. :
The FDA has taken a number of steps to further reduce the: potentlal vCiD
risk from blood components. These steps include donor deferral

Vaccines, Blood & Biologics

Summary Information

Key Points: o ‘ v v recommendations, and quarantine and withdrawal of products at. -
: : ' T - increased vCID risk. Donor deferra! guidance, first issued in August 1999
¢ In recent years, questions have been raised concerning the risk of variant o .- and subsequently.updated, includes, among other things, deferral of .
- .Creutzfeldt-Jakob disease (vCID) (a rare but fatal brain infectio_n) to L . .donors who visited or resided in Europe where BSE prevalence rls-.h_igher
.hemophilia A and von Willebrand disease patients who receive US licensed =7 than in the US. Also, blood components-and plasma derivatives are to be.
- plasma-derived Factor Eight (pdFVIII, Antihemophilic Factor) products . L ;. withdrawn:ifa: donor is later diagnosed with-¥C3D. The potential spread of ;-f} _
* Based on a risk assessment, the US Public Health Service (PHS), including : - iy ClD through red blood cell or plasma transfusion’is hmited by these ',
FDA, CDC, and NIH, believes that the risk of vCID to hemophilia A and . ' i deferral and quarantme measures that are in-place. - R
‘'von Willébrand, disease patients who receive US licensed pdfFVIIL products - .- © ... e'Additional steps FDA is taking to: reduce potential vCID rlsk from plasma
~.is most likely to be-extremely small, although we do-not know the risk _ . " derivatives include gathering, evaluatlng, and disseminating information .
with certainty. vCID risk from other plasma derived products Includmg _ ' - ~about manufacturing processes that potentially' could reduce’ ‘the. vCJD
. Factor IX, is likely to-be-as small or smailer. .~ . o Lo _ Infectious agent in blood: products. FDA'is helping:to develop donor
+ ‘Contacting. a-specialist in hemoph:ha orvon Wlllebrand dlsease ata. . B screening and diagnostic tests for vCID, and- to: inform patients and
- Hemophilia Treatment Center is a good way to tearn about new ‘ : ‘ : - physicians about:the current scnentmc understandm of CiD rjgk from
- information as it becomes available. - . BT . . - blood products. ‘ . .

' ) : _ * Using a computer model, FDA assessed the potentral rls
Additional Inform‘ation:' : o : Cl : ‘ infection from the current use of deVIII product:s HoweVer, because so
- S o Coe : ' ‘ . much is unknown about vCID and its prevalence, the risk- assessment
« Between December 2003 and April 2007, there have been four reports of - 3 i..performed by FDA has.a'lot of uncertainty, making it.impossible to
. people, allin the UK, who probably acquired the v€ID agent through red ‘ R _precnsely estimate the’ risk of vCID.in. general or of. the actual risk. to
* blood cell transfusions. This has increased concern about the potentlal ‘ . individual hemophilia A or von Willebrand disease patients. Meaningful o
transmission of vCID by blood products. : R distinctions also could not be made among specific products There is ng
e Principal concerns are whether persons infected with.vCID could donate o ... - test yet available to detect vCID infection in healthy donors or recupients
" -plasma in the U.S., and whether clotting factor products made from their » _+.# Although the risk of vCID exposure from US pdFVIII products js:most -
- plasma donations: mlght transmit the disease. . T likely to be extremely small, it may not-be zéro, and FDA.Is. encouraglng
* To address these concerns FDA recommends’ the deferral of donors who. o . physicians and patients to consider this risk; in the context of-all .- -
- may Have lived in or'traveléd extensively to countries with'a higher .. < Temaining. real or potential risks and the known. beneﬂts of product use, <
prevalence of vCID and bovine spongiform encephalopathy (BSE) than in S - .- when making treatment decisions.. '
the U.S. ‘ * At this time, the PHS does not believe there |s a need for hemophlha A:

e In the United States, pdFVIII products have not been made from the ‘ © . .and von Willebrand disease patients who.receive pdFVIIL to inform their
plasma of anyone known to have developed vCID, and no- one who . : surgeons or dentists about their potential exposure to vCID, Also, there. Is -
received any of these products is known to have developed vCID: o _ no recommendation.fof surgeons and dentists to take any:special- .

"« FDA conducted a risk assessmerit for pdFVIII because the plasma fraction _ * -+ precautions based on such potential exposures, This belief is based on:
“from which' it is‘made is likely to contain more of the vCID: infectious - . theresults of the FDA.risk assessment, as well as. o the lack of k”°W"
“agent, if present, than plasma fractions from which other plasma-derived .~ -+ ... cases of vCID transmitted by plasma-derived clotting factor products in
‘products are made; stich as Factor IX, (used to treat hemophitia B), PR - the UK or anywhere else, in-the world, PHS. -agencies' will continug to. -

© . albumin;-and-immune globulins. The FVIII-containing fraction is further . o - monitor-ahd reevaluate the sutuation as newmformatlon becomes..
.processed usmg a vanety of methods that are hkely to reduce or - oo L available: : R

y , . R R ;»vCID orlgxnaily came from a dlsease in cattle called “mad cow disease" or
. 115 . : T 115 - -
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8ackground The risk to public health of onward transmission of variant Creutzfeldt-
Jakob disease {vCID) via blood transfusion and plasma product administration Is of
on-going concern, particularly with the recent reparted detection of abnorma} prion
protein in a person with haemophilia.

Objectives To describe the history of fractionated plasma product exposure in clinical
cases of vCJD in the UK.

Methods Through examination of records beld at the National CJD Surveillance Unit
(from rch_adves. general practices and hospitals). -

Results Nineoutof 168 UK v(CJDcaseshada history of receipi of fractionated plasma
products on 12 different occasions (1 pre-vCID risk in 1970, the remaining between
1289-1998). According to the UK CID Incident Panel risk assessment criteria, 11-were
low-risk productsand one wastow ormedium risk:

Conelusion It is unlikely that any of the UK vCJD clinical cases to date were infected
through exposure to fractionated plasma products, However, the possibility that such
transmission may result in vOID cases in the future canoot be excluded;

Key words: fractionated plasma products, public health, transfusion, vCID,

Introduction

documentation suggesting transmission of any type of CJD
by fractionated plasma products, On the other hand, variant

The risk of enward transmission of variant Creutzfeldt-Jakob
disease (vLJD). via blood transfusion and plasma product
administration is of on-going concern. This has been high-
lighted by the recent annouscement by the UK's Health
Protection Agency of the post-mortem finding of abnormal
prion proteln in the spleen of a patient with haemophilia who
died from a cause unrelated to vCISD {1, This individual hag
recelved UK-sourced fractionated plasma products before
1939, wben safety measures were put in place i relation to
vCID, including importation of plasma, mainly from the USA,
to manufqdurc plasma products. There has been no previous

Coreespondence: Hester Ward, National CJO Suiveillance Unit, University of
E£dinburgh, Western General Hospital, Edinburgh EH4 2XU, UK
E-mail; hward@ed.acuk

UD has been shown to be transmissible via blood component
transfusion, with four instances of transfusion-transmitted

- vCJD infection to date associared with non-feucodepleted red

cells[2-5)..

Laboratory studies in animal models have shown that
infectivity mnay be present {n p]asma"both during clinical
iliness and in the incubation period [6). Although there is
-expcrlmcntal evidence that significant infectivity may he
cleared during the production process for fractionated plasma
products {7}, there are doubts about the interpretation of studies
that have been largely based on spiking of plasma with brain-
derived material rather than endogenous infectiviy (8], In
addition, there are varietiés of manufacturing processes used
in production of plasma products. These findings have drawn
attention’ to the important public health irmplications of
potentlal secondary transmission of vCID.
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In addition to recipients of vCID-implicated labile blood
components, more (han 4000 UK-sourced p[asma' product
recipieats have been classifed and notified hy the UK CID
Incidents Pancl as ‘at risk for public health purposes’, in part
on the basis of & risk assessment [9]. [n 2004, the UK CJD
Incidents Panel advised that patients who weré treated with
UK-sourced fractionated plasma products between 1980 and
2001. and who were exposed Lo a 1% risk of infection in
addition to the hackground risk of the UK population through
diet, should he contacted and advised to take public health
precautions. Fractionated plasma products were calegorized
inta three groups according to the number of treatnencs that
were likely to result fn a patient reaching this risk threshotd:
high risk {one treatment with factor V1L, tactor [X ot anti-
thrombin), medium risk {scveral Infusions of Intravenous
L noglobulin or 4-5% afhumin) and low-risk (intramus-
cular immunoglebulins or 2094 albuminl (1, personal com-
munication]. An exercise was undertaken to trace recipients, .
estimate individual risk and inform all those whoreached this
threshold that they were “at risk of vCID for puhlic health
purposes’. The amount of potential infectivity in the tow-Tisk
category was cstimated 1o be so small that the likelihood
of surpassing the threshold was extremely unlikely and so
individual recipients did notneed tobetraced or notified.

Data from actual cascs of vCID are important in atterapting
to determine the potential risk from fractionated plasma
products. This paper describes a number of UK vCID casés
reported to have received such products befare the onset of
iliness. The characteristics of the specific plasma products
invotved suggest that these exposures are most unltkely to
have been the source of vCID in these cases.

Table 1 Variant CID clinicat cases reported to have received plasma products

Methods

The UK National CJD Surveillance Unit (NCJDSY) routinely .
collects information on patential risk factors for all cases of .
vCJD referred to the unic 10}, inctuding data on blood trans-
fusion, plasma product administration, vaccination and
‘injection’ historles. The information is ohtained frons inter-
views with relatives of cases and. when available, primary
care and hospital records. Where possible, baich nurabers of
fractionated plasma. products were obtained far vCJD cases
found to have received such products and comba'rcd, with
the list of product batches derived from plasma donated by
individuals who Jater went oo to develop vCID, Eleven of the
168 cases of vCJD referred to the NCIDSU up to end of March

. 2009 are known to-have made 25 plasma donations which

had been used to manulacture 191 batches of fractionated
progucts, prior to the UK importing plasma from shroad in
1999.

Results

To examiine whether any of the 168 vCJD cases had réceived
fractiongted plasma products, we cxamined records held: at
NCJDSU. One hundred and fifty-eight had data available
from relatives and general practice/hospilal records, seven
from relatives only, two from general proctice records only . -
and in-one case there was minimal information available
{this patient was investigated in apother country).

Nine cases of vCID, with onset of symptoms between
December 1994 and Aprll 2006, had recorded receipt of
fractionated plasma products on 12 occasions {Table 1), Five

Batch number known (country

Year.dinicol

OO case Plasma product- Yeor given onset of vCID of plasma (lr‘g‘n, if knowa}

1. Human normat imaunoglobufin® ' 1990 " 1394 ¥ (non-UK)
{gammaglobutin for travel)

2 Rh{D) immunoglobulin® 1982 . 1995 X
Human normal immunoglobulin®” 1993 v (non-UK)
{gammaglobulin for travel} ’

3 : Rh(D] Immunagiobulin® 1991 1996 v g

4 Albumin 1993 1999 X
Rh(D} immunoglobulin® . 1989 1998 X
"RA{D} immunoglobutin® e )
Rh{D} Immunoglobutin® 1998 s .

[ Human norma) immunoglabutin® 1993 1989 v {non-UK}
(gammaglabulin tor tave) ' ) ’

7 Human normal immunoglobutin® {for travei} 1991 2000 X v (LK

8. RID) immunoglobutin® 1970° 2001 X

L] Rh{Dl immunoglobulin® 1997 2006. X

SAdministeced intramusculany: "before the

start of the vCJD.at risk period in 1980,

Jownal lation © 2009 1

© 2009 Toe Author(y)

tional Society of Biood Transfusioh, Vor Sanguinis (2008) 87, 207-210

120



vCJD and fractionated plasma products 209

cases had received Rh(D) immunaglohulin o protect against
Rhisoiromunization, four in childbirth {on six occasions)and
one (case 9, Tahle 1} with recelpt of fresh frozen plasma.
Betore travel, four cases had received normal human immu-
noglobulin for intramuscular use {rhree gammaglobulin, one
human normal immunoglobulin), including one case {case 2,
Table 1) who had received Rh{D) immunoglobulin previously.
" The remaining case was given albumin (unknown concentra-
tion) for ‘cover’ during a paracentesis procedure. One of the
ninc cascs received Rh(D) immunoglobulin in 1976 hefore
the considered start of the vCID at risk period {1980) and
the other eight received products between 1989 and 1998.
Batch numbers were available for only two of the seven
RA(D) iromunoglobulin products, which indicated the UK as
onigin of the plasma in these two cases. However, batch aumbers
were ‘gvailable for all four inramuscular human normal
immunoglobulin/gammaglobulin products and one of (hese
- was of UK origin, The atbumin batch nuraber was not
recorded. No batch numhber matchied any others, nor did the
batch nurmbers match any aof those from products known to
have Included plasma donated from individuals who sub-
sequenily went onte develop vOID.

Discussion

Of the nine vCJD patients, who had received Fractionated
plasma products, the batch numbers of the plasma products,
where known, did not correlate with any of the baiches
derived from pools contuining a.donation from u person
who went on ta develop vCID. Eight had réceived products

considered by the UK CJ0 Incidents Panel as Jow risk and one -

person had received a low-fmedium-risk product {albumin
of unknown concentration). It is, therefore, unlikely that
adminisuation of plasma product was the source of vCJD
inlectlonin these cascs.
" Thirty-twa of the 74 fomale vCID cases had children and,
of these, four {13%) were reported to have recelved Rh(D)
- immunoglobulin. [n the UK, 179 of all women are RhD
negative. Approximately 10% of all UK pregnancies are in
RhD negative mothers bearing RhD positive Uabies, and these

wormen should all receive routine Rh{D) immunoglobulin after .

delivery [11]. Although less likely now, in the past RHD negative
wornen may have been given Rh(D) immunoglobulin without
the blood group of the baby being known, resulting in more
than. 10% recejving Rh(D) immuaoglobulin, However, the
mediah age atdeathin vCID s only 28 vears and the propottion
of women with vCJD who received RhiD) immunoglobulin is
comparabie (o the likely exposure rate i the general populatioa.
The lack of evidence of transmission of vCJD through
fractionated plasma products assumes that accurate and
therough information has been obtained an relevant expo-
sure (18}, Information was available from refatives, hospital
‘notes at the ime of admission for the terminal illness and

© 2009 The Author(s)

from primary care records in 158 of the 168 cases included in
{his analysis. In this group, it is unlikely that any plasma
product exposure was missed and, in parucular. itis unlikely
that higher-risk exposures involving long-lerm treatment
with plasma prodicts, such as treatment of haemonphilia,
werc undetected, This is prohably also truc for the seven cases
In which information from relatives was the only source of
data on past exposures, However, it is possihle that prior
treatment, for example with albumin or intravenous
immunoglohulin, could have heen missed and It was only
possible to identify batch numbers in half of plasma ptaducts
identified as having been used in vCID cases. There is also
the possibility that infection via plasma products mightresult
in a protractéd incubation period because of the relatively
low dose cxposare and that cases of vCJD infected through
this mechanism bave yet (o occur, X

In conclusion, it is unlikely that any of the UK vCJD
clinical cases to date were Infected through exposure to frac-
tionated plasma products. However, the possibility that suck
transmission may result in vCJD eascs in the Fusure cannot
beexcluded.
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