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- Table 5. Removal of prion by depth filters®.

Step Sample Spikingagent  Nlethod Before Retained  Clearance/reduction ‘Method  Ref.
Filtered Retained
Segitz Supra Supernatant.of 8% Hamster PrPSt Sc237 BH 3.5 34 ND 0.1 NA col [16)
P8O* (Pail) ethanol precipitation
MF 3.5 3.6 ND 0.0 NA CDt
CLDs 3.0 3.0 ND 0.6 NA cbt
Purified 1.0 1.0 ND 0.0 NA CDI
Supernatant of 38% BH 0.9 0.0 ND z0.9 NA CcDt
ethanol precipitation
MF T1H) 0.8  0.0(H) 0.0(L) ND 21.1(H) =0.8(L) NA CDI
’ CLDs 0.9 0.0 ND 0.8 NA CD
Purifiad 2.4 0.0 ND z2.4 NA col
AP 20 Supernatant | + il Mouse PrPESE 301y MF 7.0H) 400}  4.6(H) 3.4() ND 2.4{H) 0.6(1) NA BA [39]
{Milipore) Hamster PrP%c 263K MF NG ND ND <1.0(} NA wa
Supernatant | + 1l Hamster Pri% 263K MF ND ND ND <10 NA we ris}
Seitz KS 80 Supernatant | + Il (AP20 Mouse PrPEE 301V MF 6.3(H) 460 =3.2(H) =3.2(0 ND 23.9(H) =1.4{) NA BA [39]
(Palj) filtered described as above)
Resuspended fraction V. Hamster PrPSE 263K MF ND ND AD z4.9 NA we D8]

Note: data are referred from Indicated reports and partially aitered.

*Values given are expressed in log,, form. *Sonicated BH including 0.1% lysolecitin and followed by 0.45-0.22-0.1 pm serially fitered, The spiking agent was added before precipi't:ation and CO!f was
performed after precipitation and after depth filiration, $3aft strip 1M NaCl followed by 2 M, 30.22 um-filtered prior depth fiiter, *0.22 um filtered. *#Yunoki et al. Unpublished Data.

BA: Bioassay fin vivo study); BH: Brain hornogenate; BSE: Bovine spongiform encephalopathy; CBI: Conformation-dependent immunoassay; CDLs: Caveolae-like domains; dsBH; Detergent treated and

sonicated BH; £ Early fiitrate; H: High titer of prion on assay of spiked feed stock; IVIG: Intravenous Immunoglobulin; L: Low titer of prion on assay of spiked feed stock; La: Late filtrate; M: Middle

filtrate; MF: Microsornal fraction; NA: Not applicable; ND: Not determined; PrP: Prion protein; Sc: Scrapie: shF: Sonicated MF; WB: Western blotting (in vitro study).
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: Rémd\_ial of pﬁdn by depth filters® (co'nt.).

Step Sample Spiking agent Method Before Filtered Retained  Clearance/reduction ethod Ref.
Filtered Retained
Seitz K200P Resuspended fraction fi Hamster PrP%e 263K MF ND ND ND 22.8 NA We (18]
(Pall)
Dalipid 1 Clariffed fraction V Hammster PiP% 263K MF ND ND ND* 23 NA W8 (18}
{Cuno) sUspension ] ’
Zetaplus WIG Hamster PrPse 263K sMF 2.8 2.5 ND 0.3 NA WB - L
Delfipid Plus /
(Cuna) sMF# 4.1 2.7 ND 1.4 NA Wae
MF 2.8 1.1 ND 1.7 NA wB
Zetaplus IVIG Hamster Presc 263K sMF 2.8 <0.4 ND =2.4 NA WB #E
30LA (Cung) :
MF 3.5 <0.4 ND 23.1 NA wB
Zetaplus Supernatant Il Harster PrPse 263K dsBH? 1.9 <2.7(E 4.2(M} 4.3(ta)  7.45 >3.3 0.5 W8 [45)
905P {Cuno) )
70 <411 <27(F) <21(M) <3.68 NA NA WB
<2.0(La)
Tris-buffered saline 7.0 G.2(56.7(M 6.0{La) 489 0.1 2.2 WB
Zetaplus Clarified fraction V HamsterPrpse 263K sMF 3.5 <04 ND- =31 NA WB e
90LA (Cung)  suspension .
sMF? 4.5 <0.9 ND 23.6 NA WB
MF 3.5 <0.4 ND 23.1 NA W8

Note: data are referred from indicated reports and partiatly aftered. :
*Values given are exprassed in logy, form. #Sonicated 8H including 0.1% lysolecitin and followed by 0.45-0.22-0.1 uim serially filtered, The spiking agent was added before precipitation and CDN was

performed after precipitation and after depth fittration. ¥5alt strip 1 M NaCl foliowed by 2 M. 10.22 pm-filtered prior depth filter. 70.22 pm filtered, *Yunoki et al, Unpubiished Data,

BA: Bioassay (in vivo study); BH: Brain hormogenate; BSE: Bovine spongiform encephalopathy; CDI: Conformation-dependent immunoassay; CDLs: Caveolae-like domains; dsBH: Detergent treated and
sonicated BH: E: Early filtrate; H: High titer of prion on assay of spiked feed stock; IVIG: Intravenous inmunoglobuling L: Low titer of prion on assay of spiked feed stock: La: Late fiitrate; M: Middle

filtrate: MF: Microsomal fraction; NA: Not applicable: NI): Not determined; PrP: Prion protein; Sc: Scrapie; s\MF: Sonicated MF; WB: Westerr? blotting (in vitro study).
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summarized study results on the depth filtration
of prions in 2004 (31]. However; since the mech-
anism and consistency of the filtration system is
not clear, an evaluation study should be per-
formed using individual manufacturing proc-
esses. Thus, it is clear that further knowledge s
required regarding the depth filtration systems.

Conclusion

The current status of process evaluation meth-
ods for prion removal during manufacturing
processes of plasma derivatives was introduced
and discussed in this review. Problems to be
stressed are!

*+ The form of pathogenic prions in blood is not
clear, which in turn raises questions about the
appropriateness of prion materfals (spiking
materials) used for evaluation studies;

* Preparation methods of prion materials for
studies are very important to consider;

+ Although some data are already available, the
equivalency between model systems and

vCJD/CJD must be strengthened.

The current status of the problems and the
limitations of measures taken to overcome the
problems are described. In addition, the difficul-
ties in establishing conditions for down-scaled
experirnents are also discussed. More research on
spiking materials of model systems for
vC]D/CJD is necessary to know whether the
currently used materials are appropriate for con-
ducting process evaluation studies. Based on the
outcome of such research, it should be carefuily
Jjudged whether the spiking materials used hy
model systems are appropriate. At present, etha-
nol and PEG fractionations, filtration with
virus-removal filters, depth filters, protein purifi-
cation columns and so forth are thought to be
effective for prion removal (to some extent).

For virus-remaval filters, the partition mecha-
nism is based on size exclusion. The performance
of filters in different studies is consistent, and the
pore size correlates well with prion removal.
However, as aforementioned, variability in the
performance is observed depending on the filtra-
tion conditions. In contrast to virus-rernoval fil-
ters, depth filters may- remove prions more
efficiently if process conditions can be optimized.

Consequently, virus-removal and depth filters
may have great potential for prion removal,
although we do not know whether these filter
steps (such as depth filters that are adventi-
tiously effective, rather than effective by design)
are perfect or not, Therefore, more work is
required to establish the filiration conditions
that are optimal for prion removal.

Future perspective

In the future, detection methods for pathogenic
prions applicable for blood screening ara likely to
be introduced, and it is expected that the risks of
vCID/CID transmission through blood will be
further clarified. With the introduction of
screening tests, it is expected that safety reasures
for plasma derivatives for prion contamination
will be composed of two procedures, screening of
source rnaterials and removal during manufac-
turing processes (the same as for viruses). With
progress in the status of pathogenic prions in
blood, preparation methods for spiking materiats
will also likely be optimized. Equivalency
between model systems and vCJD/CJD will
probably be determined more precisely, although
fromn a safety perspective such studies are chal-
lenging. Furthermore, if the usefulness of a
quantitative infectivity assay method using cul-
tured cells is confirmed for prion-clearance
study, process evaluation could be perforrmed
using such an assay. Several techniques to effec-
tively remove prions during the manufaciuring
process are now under development [4647). Once
the processes are validated or effective removal
has been demonstrated under a variety of process
conditions, they may be introduced in actual
manufacturing scenarios. The removal ability of
processes and the accuracy of process evaluation
will be highly improved by combining these new
observations and techniques. These improve-
ments will significantly contribute to the safety
of plasma derivatives with respect to prion con-
tamination; however, for safety assurance, there
is no limit to improverent.
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 Executive summary . 7
+ Incidence of bovine spongiform encephalopathy (BSE) is falling, at least in the UK. Risk of variant Creutzfeldi—Jakob disease
transmission derived from BSE-infected bovines s tending to decrease. On the other hand, the risk of human-to-human

transmission by blood transfusion persists.
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":'Exenutwe summary

. Sensmve screening methods for the deter:tlon of prions in bleod are not currently avaliable Therefore, for plasma derivatives,
safety measures against prions are mainly geographical donor deferral and the removal of priens during manufacturing processes.

Individual manufaciuring processes for prion removal are usually eyalyated by sraling down the actual manufaeturing conditions
to labioratory conditions, and using established scrapie strains & mode! systems Since the status of the prion protein in blood is
not known, the preparation method of prions as spiking materials for thess experiments mibst be considered carefully.

There are two different procedures to assay prions: i vitro study to detect prions by Westem blotting (WB) and so forti; and in vivo
study to detect infectious prions by inoculating samples into animals. In some cases for only a slight amount of prion, even when
WB demonstrates a negative result, due to the limitation of this technigue, for example inappropriate use of antibody, infectivity
may be detected in samples. Therefore, for process evaluation, differences between test methods must be considered carefully.

.

Depending on process conditions, the prion-removal ability &F the process riay vary, even if the removal pattern is similar. Thus,
the design of the gvaluation study is very important. Each manufacturing process must be evaluated independantly.

At present, among the manufacturing processes of plasma derivatives, ethanol fractionation, polyethylene glycol fractionation,
column chromatography and filtration with virus-removal filters and depth filters are considered to be effective for prion removal.

«. The cofmbination of processes that contribute to prion remova! is necessary tn order ta'improve the consetency aof the
rnanufacturing processes for prion removal.

Consequently, the development of new technigques for screening and prion removal, and improvement of process evaluation
methads is highly desirable.
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Guidance for Industry

Amendment (Donor Deferral for

Transfusion in France Since 1980) to
“Guidance for Industry: Revised Preventive
Measures to Reduce the Possible Risk of
Transmission of Creutzfeldt-Jakob Disease
(CJD) and Variant Creutzfeldt-Jakob Disease
(vCJD) by Blood and Blood Products”

DRAFT GUIDANCE

This guidance is for comment purposes only.

Submit comments on this draft guidance by the date provided in the Federal Register notice
announcing the availability of the draft guidance. Submit written comments to the Division of Dockets
Management (HFA-305), Food and Drug Administration, 5630 Fishers Lane, rm. 1061, Rockville, MD
20852. Submit electronic comments to http:www.fda.gov/dockets/ecomments. You should identify
all comments with the docket number listed in the notice of availability that publishes in the Federal

Register. :

Additional copies of thiis draft guidance are available from the Office of Communication,
Training and Manufacturers Assistance (HFM-40), 1401 Rockville Pike, Suite 200N, Rockville,
MD 20852-1448 or by calling 1-800-835-4709 or 301-827-1800, or from the Internet at
http://www.fda.gov/cber/guidelines.htm.

For questions on the content of this guidance, contact Dr. Sharyn Orton, Division of Blood
Applications at 301-827-3524.

U.S. Department of Health and Human Services
Food and Drug Administration

Center for Biologics Evaluation and Research
o August 2006
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Amendment (Donor Deferral for Transfusion in France Since 1980)
to “Guidance for Industry: Revised Preventive Measures to
Reduce the Possible Risk of Transmission of Creutzfeldt-Jakob
Disease (CJD) and Variant Creutzfeldt-Jakob Disease (vCJID) by
Blood and Blood Products”

This draft guidance, when finalized, will represent the Food and Drug Administration’s (FDAs)
current thinking on this topic. It does not create or confer any rights for or on any person and
does not operate to bind FDA or the public. You can use an alternative approach if the
approach satisfies the requirements of the applicable statutes and regulations. If you want to
discuss an alternative approach, contact the appropriate FDA staff. If you cannot identify the
appropriate FDA staff, call the appropriate number listed on the title page of this guidance,

L INTRODUCTION

This draft guidance, which we are issuing as a level I guidance, is intended to amend the
“Guidance for Industry: Revised Preventive Measures to Reduce the Possible Risk of
Transmission of Creutzfeldt-Jakob Disease (CJD) and Variant Creutzfeldt-J akob Disease
(vCID) by Blood and Blood Products” (CID/vCID gpidance), dated January:2002 (Ref. 1), by
adding a donor deferral recommendation for donors who have received a transfusion of blood or
blood components in France since 1980. After we review comments received on this draft
guidance, we will amend the CID/vCID guidance by incorporating this donor deferral
recommendation, update any outdated information, and reissue the revised CIDACID guidance
as a level IT guidance document for immediate implementation.

This draft guidance applies to Whole Blood and blood components intended for transfusion, and
blood components intended for use in further manufacinring into injectable products, including
recovered plasma, Source Leukocytes and Source Plasma. Special provisions apply to donors
of blood components interided solely for manufacturing of non-injectable products (see section
IIT). Within this document, “donors” refers to donors of Whole Blood and blood components
and “you” refers to blood collecting establishments.

FDA’s guidance documents, including this guidance, do not establish legally enforceable
responsibilities. Instead, guidances describe FDA’s current thinking on a topic and should be
viewed only as recommendations, unless specific regulatory or statutory requirements are cited.
The use of the word should in FDA’s guidances means that something is suggested or
recommended, but not required. '
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II.  BACKGROUND

Since the publication of the CJD/vCID guidance, we have learned of additional information
warranting revision to the guidance to address a possible increased risk of vCJID transmission
from individuals who have been transfused in France since 1980. This revision is based on (1)
the likelihood of exposure to the Bovine Spongiform Encephalopathy (BSE) agent in that
country and (2) the recent documentation of three presumptive cases of transfusion-transmitted
vCID infection in the United Kingdom (J.K). As of August 1, 2005, 14 definite or probable
cases of vCID have been reported in France (Ref. 2).

Available data suggest that large amounts of U.K. beef exported to France during the peak years
of the UK. BSE epidemic constituted a substantial source of exposure in France to the BSE
agent. An estimated 60% of U.X. bovine carcasses weie exported to France (Ref. 3) accounting
for approximately 6% of French consumption of beef products (Ref. 4). It is believed that the
first recognized vCID cases in France were infected by consuming imported U.K. beef because:
1) none of the individuals had lived in the UK.; 2) the indigenous French BSE epidemic is
relatively small and more recent than that in the U.K.; and 3) travels to the U.K. accounted for
only 2% of the French total exposure to the BSE agent (Ref 3).

There have been a total of three presumptive cases of transfusion-transmitted vCJD, and all
have been in the UK. The first presumptive transfusion-transmitted case of vCJD by red blood
cells was reported to the UK. Parliament on December 17, 2003 (Ref. 5). A second
presumptive case was reported in the UK. in 2004 (Ref. 6). A third presumptwe case was
publicly announced by authorities in the U.K. in 2006 (Ref. 7).

On February 8, 2005, the Transmissible Spongiform Encephalopathies Advisory Committee
(TSEAC) discussed the available data and recommendations for deferral of U.S. donors
transfused since 1980 in France and in other European countries. The TSEAC voied for deferral
of blood donors who have received a transfusion of blood or blood components in France since
1980 but-against deferral of Source Plasma donors with that same history. The TSEAC did not
support deferral of blood donors or Source Plasma donors with history of transfusion in other

European countries since 1980 (Ref. 8).

The incubation period for classxcal CJD may be as long as 38.5 years. Accumulating evidence
suggests that the asymptomatic incubation periods of vCID may be very long as well
(sometimes exceeding 12 years from the time of exposure to the BSE agent), and blood
collected as long as three years before otherwise healthy blood donors showed any sign of
iliness is presumed to have transmitted vCJID infection to recipients (Refs. 5 and 6). While the
risk of dietary exposure to the BSE agent in France, as in the U.K. and other European
countries, has almost certainly decreased in recent years thanks to successful efforts to control
the BSE epidemic in cattle and to protect food from contamination with the BSE agent, an
unknown but possibly significant number of blood donors might have already been infected in
France during the peak years of the BSE outbreak in Europe. These considerations led FDA,
consistent with the recommendations of the TSEAC, to conclude that it would be a prudent

-143-



BENE2006-020

Contains Nonbinding Recommendations
. Draft — Not for Implementation

preventive measure to indefinitely defer blood donors who have received transfusions of blood
or blood components in France since 1980. Laboratory studies using model TSE agents have
demonstrated that TSE infectivity may be reduced by certain plasma fractionation
manufacturing steps (Ref. 9). While experimental studies are reassuring, not all products have
been thoroughly studied. In addition, it remains uncertain whether the models accurately reflect
the form of infectivity in blood, which has not been characterized. Therefore, as an added
safeguard and prudent preventive measure, we also recommend that Source Plasma donors who
have received a transfusion of blood or blood components in France since 1980 be indefinitely
deferred. However, we believe that blood components collected solely for manufacturing into
non-injectable products (e.g., materials used in in vitro diagnostic test kits) need not be deferred.
We will continue to monitor the BSE epidemic and re-evaluate the necessity of deferring donors
transfused in other European countries.

III. RECOMMENDATIONS

You should indefinitely defer all donors who have received a transfusion of blood or blood
components in France since 1980,

NOTE: Donors who are otherwise deferred based upon this recommendation should continue to
donate if they are participating in a CBER-approved program that allows collection of blood

components solely for use in manufacturing of non-injectable products. We recommend special
labeling for products obtained from such donors (see section VIL.A of the CID/vCID guidance).

All other recommendations from the CIJD/vCJID guidance remain unchanged.

IVv. IMPLEMENTATION
We recommend that you implement this donor deferral recommendation within six months of

the date that we finalize this draft gnidance amendment. This draft guidance amendment will be
finalized by reissuing the CJD/vCID guidance inclusive of the amended language.
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