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Figure 2. Binding of trimeric peptides to PPV in 7.5% human blood
plasma, WRW was able to bind 100% of the detectable PPV in the

first 3 colmon volumes. After 9 column volumes, WRW was still able
to bind as much as the amino control. The amino contro] and acetylated

-
M

- control are the same 1n each figure as a reference point for comparison -

. of-the different peptide fesins. Columns were run in duplicate, and the
error bars represent the detectable clearance of each column.

a possibility, as this was observed in the purification of tumor
necrosis factor-, using an ion exchange column (37). The longer
these host cell proieins are retained on the column, the greater
the potential for protein denaturation, and this may provide
different binding sites for the virus, Virus binding to host cell
proteins is confirmed by the fact that when highly purified virus
suspensions containing less than 100 gg/mL of total protein are
used in resin challenge, the amino control resin binds no more
than 1 log of PPV even after 10 column volumes (data not
shown). Viruses are also konown to easily aggregate (40), and
so the presence of denatured protein could become a new
binding surface for the virus.

The trimer KHR was able to achicve 4 logs clearance in the
first column volume but still left in solution 3 leg (MTT/mL)
of virus. This peptide column showed the same decrease in viral
clearance in the first three column volumes seen with the other
peptide resins, but in subsequent column volumes, it exhibited
an increase in delectable clearance, This latter behavior was

only seen in the amino control resin and not the other peptide -

resins, It is suspected that this resin may be causing denaturation
of proteins in solution as discussed above, but this issue was
not cxamined further. This resin was just discarded as one of
the lead candidates, as its performance as a viral clearance ligand
was unacceptzable.

The trimers WRW, KRK, RAA, and KYY all exhibited
breakthrough of PPV in the presence of plasma proteins after
the first three column volumes (Figure 2). There was no
detectable cooperative binding observed for these resins in the
flowthrough fractions tested. Of these resins, only WRW was
able to completely clear all detectable PPV in the first three
column volumes from 7.5% human blood plasma. With
optimization of the peptide density and spacer length, this resin
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may be able to clear PPV in all nine column volumes of
challenge solution containing 7.5% human blood plasma. Human
blood plasma also contains many different proteins, and only
one or lwo may be interfering with the binding of PPV. For
cxample, if albumin is the predominant protein binding to the
resin, then the peptide may be able io clear PPV very well from
a solution that contains other proteins. but not albumin. In this
case, WRW has the potential to be used effectively for final
purification of a pure protein with excellent remeval efficiency.

Chromatographic beads are not the most efficient way to
remove Jarpe particles from process sireamns. The viruses, having
& dizineter on the same order of magnitude as the pore diameter,
have small diffusion coefficients in the pores of the beads, and
viruses quickly clog the pores. Consequently, the accessible
surface area of the beads is mainly associated with the outside
surface of the bead, and the inner pore surface is not available
for binding. Membranes have a better geometry for binding of
particles such as viruses, as there are not amy diffusional
limilations. However, the screening of a combinatorial library
of peptides is difficult to do on a membrane surface. The SPQT
method, developed by Ronald Frank (47), is used to produce
peptide libraries on a cellulose membrane surface, but if done
manually, only several hundreds of peptides can be created in
2—3 days (42). This is a small library compared to the thousands
of peptides that can be screened on chromatographic beads. In
addition, the binding to a peptide on cellulose fibers may be
quite different from that observed on other membrane materials.
There are current]y no large ligand libraries on any membrane
surface that is likely to be used for large-scale virus removal.
This - study provxdes proof—of—conccpt that peptides have the
ability to remove viruses specifically. In the future, it may be
beneficial to change the geometry of the suppott for improved
access of all of the ligands to the viral pamcle but currently
the bead geometry offers a better screening platform.

4, Conclusions

Small trimeric ligands that specifically bind to porcine
parvovirus were isolated from a solid-phase peptide Hbrary. In
PRS, 100% of detectable infections virus was removed from
solution for every fraction that was tested, up te nine column
volumes. This demonstrates the potential of these peptides for

use in virus remaval from samples of elatively simple composi-

ton, such as for water purification applications. In more complex
mixfures, such as 7.5% human blood plasma, peptide WRW
was able to remove all detectable infectious viruses in the firgt
three column volumes. This is impressive for a ligand ¢hat
contains only three amino acids, as most peptide ligands are a
minimum of six amino acids in lenpth. Bnhanced specificity
and binding affinity may be found using an increased number
of amino acids in the ligand, and this is cumrently being
exammed. Tethering one or more of the ligands o 2 meinbrane
with more suitable geometry may improve virus removal
efficiency from complex mixtures, The ligands could also be
optimized for application lo specific process streams, so that a
single ligand must only compete with one therapeutic protein,

{thereby overcoming competitive binding and facilitating use as

an efficient virus absorbent.
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Guidance for Industry

Nucleic Acid Testing (NAT) to Reduce the Possible Risk of
Parvovirus B19 Transmission by Plasma-Denved Products

This draft guidance, when finalized, will represent the Food and DrugAdmzmstranon s (FDA's)
current thinking on this topic. It does not create or confer any nghts Jfor 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 reguldtions. 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.

1  INTRODUCTION

We, FDA, are issuing this guidance to provide you, manufacturers of plasma-derived products,
“with recommendations for performing parvovirus B19 nucleic acid testing (NAT).as an in- -

process test for Source Plasma and recovered plasma used in the further - manufacturing of

plasma-derived products. Such testmg will ideatify and help to prevent.the use of plasma units

containing high levels of pa:vovuus B19. This guidance also recommends how to report to the
FDA unplementauon of parvovirus BI9 NAT. :

- We recognize that in the current business practxce for parvovirus B19 NAT in-process testing,
several weeks can elapse between collection of the units of Source Plasma or recovered plasma
_and identification of B19 NAT-positive pools or units. We encourage manufacturers of plasma-
derived products to employ practices that will reduce the time between product collection and in-
process testing fo allow for the meaningful notification of blood and plasma collection '
- establishments of positive test results within the dating period of components.

- FDA’s guldance documents including this guldance do not establish Iegaﬂy enforceable .
responsibilities. Instead, guidances describe the FDA’s current thinking ona topic and should be
viewed only as recommendations, unless spec1ﬁc regulatory or statutory requiremenits are cited.
The use of the word should in FDA’s guldances means that something'is suggested or
recommended, but not required.

m BACKGROUND '

- Parvovirus B19 isa small, ‘ron-enveloped smgle strand DNA virus. Thls v1ms is hlghly remstant
to all commonly used inactivation methods, including heat and solvent/detergent (s/Dy -
treatment, and is also dlfficult to remove because of its small size. The parvovirus B19 can be
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transmitted by blood components and certain plasma derivatives, and may cause morbidity to
susceptible recipients such as pregnant women (and their fetuses exposed in utero), persons with
underlying hemolytic disorders, and immune compromised individuals (Refs. 1 and 2). The

* disease transmission by transfusion of blood components is rare; however, extremely high levels
of parvovirus B19, up to 10" JU/mL, in plasma of acutely infected but asymptomatic donors may
present a greater risk in plasma derivatives due to pooling of large numbers of plasma units in

~ the manufacture of these products The virus can be detected by NAT in plasma pools when

.. thereare high levels of parvovu'us B19 DNA in viremic donations. For example, the parvovirus
B19 DNA can'be detected in various plasma—denved products particularly in coagulation factors
(Refs. 3 and 4). There have been a few reports of parvovirus B19 infection associated with the -
administration of coagulation factors (Refs. 5 and 6) and S/D Treated Pooled Plasma (Refs. 1
and 7). Parvovirus B19 DNA is less frequently detected in albumm and immunoglobulin
products and, when detected the levels are usnally low. There are no confirmed reports that
albumin and unmunoglobuim products have transmitted parvovirus B19 mfechon

We have held or partlc1pated in several mcetmgs to discuss the potentlal risk of parvovu'us B19:
infection by plasma-derived products, and the strategy for reducing such risk. The meetings
included FDA-sponsored NAT Workshops in 1999 and 2001 (Refs. 8 and.9), Blood Products
Advisory Commiftee (BPAC) meetmgs in 1999, and 2002 (Refs 10, 11, and 12), the National
Heart, Lung, and Blood Insntute-sponsored Parvovirus B19 workshoP in 1999 (Ref 1), and an
ad hoc Public Health Semce (PI—IS) paiiel in 2002 (dlscussed at the 2002 BPAC meeting (Ref. -
12)). .I5i these meéctings, if was fécogrized that the scientific data indicate that parvovirus B19 is
highly resistant to the available viral inactivation methodologies, and is difficult o remove -
because of its. small size. The viral inactivation/removal steps Ioutmely used in the
manufactunng prooess of plasma—denved products do no alone appear to be sufﬁ(uent to,
coiripletely clear the v1_rils if high Vira Ioad is present in the sta:tmg matenal Therefore in these
. meetmgs, a cqmmoﬂ recq Tir
-plasma derivatives hias been to Tinit the virus load in the manufactunng plasma pool by testmg o
 the plasma donations for high titer parvovirus B19 DNA, using a minipool format. This vn'al
load reduction strategy combined with the ability of the manufacturing. processjo clearthe, ..

residual virus could greatly reduce the nsk of parvovu-us 1319 1infection by plasma-denved
products

. The recommended lixsit in this guldance for viral load of parvovirus B19 DNA in the
manufacturing plasma pool (i.e., not to exceed 104 IUImL) was primarily derived from studies-
that were conducted on the transmlssmn of parvovu'us B19 associated with S/D Treated Pooled
Plasma (Refs. 1, 7, and 10). In principle, testing in a minipool format to measure the viral load

~ for parvovirus B19 DNA in a manufacturing plasma pool is acceptable in order to exclude only

. the high-titer plasma donations, thereby avoiding too great a loss of plasma for further

- manufacturing. Furthermore, during the viremic period for parvovirus B19 infected donors, -
- which can be very lengthy, low levels of parvovirus B19 coexist with parvovu-us B19 antibodies

(potentially complexing with and neutralizing the virus). - Therefore, it is undesirable to remove

plasma ‘units with low levels of B19 DNA, because it would diminish the parvovirus B19

antibody levels in plasma pools and in some of the resulting plasnia-derived products (Refs. 13
and 14). .
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L RECOMMENDATIONS

* We recornmend that you implement the following procedures to detect the preserice of
parvovirus B19 DNA:

*  Forall plasma-derived products, you should perform parvoviriis BI9 NAT as an i~
process quality control test to ensiire that the viral load of parvovirus B19 DNA in the
manufacturing pools does not exceed 104IU!mL. ’ ' ‘ o

*  Use parvovirs B19 NAT on minipool samples to screen plasmia units intended for, -

: further manufacturing into plasma-derived products. The sensitivity of the NAT
assay, in-any'size minipool, shotld be at least 10° TU/sL, for detéction of any single.
donation when tested in the minipool (i.e., if the titer of an individial unitis 105
TU/mL or higher, the test 'regul't on the minipoo! will be positive). .Primers and probes -

- selectéd for parvovirus BI9 NAT should detéct all known genotypes of the virus'
(Ref."15). o o | S
' When identified, you should not use: individual plasma units intended for further -
© manufacturing into plasma-derived prodicts, when such units are found to have a titer
' of parvovirus B19°DNA at or above 10° U/ml, or Wwhen use 0f a positive imit might
-~ result in'plasma manufactiring pools exceeding a parvovirus B19 DNA titer of 10%

" reproducibility; and other performance characteristics of the parvovirus Bl 9‘,NiA
thie détectivi’ !

"You should maintain ‘validation datd démonstrating the accuracy, sensitiyity, s Secifi

of parvovirus B19 DNA in the Soiuice Plasma and recovered plasma,

denfonstrating that the Virél"lé;ad of parvowms B

19.DNA in the manufictuiring pool docs nof

excegd "104‘;IU/m'L'.f_ t

If the rec'é'mm{:mdaﬁ()ns' are implemented, you must m.)'tilfy FDA of the changesto anapproved '
applicatioii uiider 21 CFR 601.12(c)(5) (“Supplement-Changes Being Effected”), and submit the..
- information required in 21 CFR 601. 12(b)(3)(i) through (vii). - '

.216 -



Contains Nonbinding Recommendations

Draft — Not for Implementation
IV. . REFERENCES .

1. Brown, K.E., Young N.S., Alving, B.M., Luiz, H., and Barbosa, L.H. Parvovirus B19
: implications for transfusion medicine. Transfusion (2001) 41:130-135.

2 _ ‘ Young, N.S., and Brown, K.E. Parvovirus B19. The New England Journal of Medwme
- (2004) 350:586-597. .

3; Saldanha1 J., and Minor, P. Detection of human parvovu-us B19 DNA in p!asma pools
and blood products derived from these pools: implications for efficiency and consistency

of removal of B19 DNA dunng menufacture. British Journal of Haematology (1996)
93:714-719.

4. Schmidt, I, Blumel, I, Seifz, H., Willkommen, H., and Lower, J. Parvovirus B19 DNA
in plasma pools and plasma derivatives. Vox Sanguinis (2001) 81:228-235.

.5.  Blumel,J, etal. Parvovirus B19 transmission by heat-treated clotting factor
concentrates.- Transfusion (2002) 42:1473-1481.

.6. W, C.G,, etal. Parvovirus B19 transmission’ by a h1gh~punty factor VI]I concentrate.
: Transﬁ:lsmn (2005) 45:1003- 1010.

- T Koenigbauer, U.F., Eastlund, T., and Day, J.W. Clinical illness due to parvo{rlrus B19

infection after mfusmn of solventldetergent-treated pooled plasma. Transﬁlsmn (2000)
" 40:1203-1206. '

8. Transcript of Workshop on Implementation of Nucleic Acid Tcstmg, December 4, 1999
' http:/fwww.fda. gov/cber/mmutes/nuclexc121499 pdf.

9. Transcnpt of Application of Nucleic Acid Tcstmg To Blood Borne Pathogens and
: -Emerging Technologies Workshop, December 4, 2001.
http://www.fda.govicher/minutes/nuclacdl 204p1 pdf:
http: l/www fda.gov/cber/mmutes!nuclacdl204p2 pdf.

10

Ttanscript of FDA’s Blood Products Advnsory Comrmttce (BPAC) Meeﬁng, Septembcr
11999. http://www.fda.gov/cher/advisory/bp/bpmain htm.

1L Transcrlpt of FDA’s Blood Products- Adv:sory Committee (BPAC) Meetmg, December
2002.. http I/www fda. gov/cberladvxsory/bpfbpmam htm

12,

Transcrlpt of FDA’s Blood Products Advisory Comm1ttee (BPAC) Meetmg, March 14
2002 hitp: llwww fda.gov/cberladwsory/bp/bpmam.hbn

217,



13.

14.

15. -

Contains Nonbinding Recommendations
Draft— Not for Implementation

Lefrere, Jean-Jacques, et al. Persistent B19 infection in immunocompetent individuals:
implications for transfusion safety. Blood (2005) 106(8):2890-2895.

Cassinotti, P., Siegl, G. Quantitative evidence for persistence of human parvovirus B19

'DNA in an immunocompetent individual. Eur J Clin Microbiol Infect Dis (2000) 19:886-

89s.

Servant, A, et al. Genetic diversity within human erythroviruses: identification of three

genotypes. J Virol (2002) 76:9124-34.

218 -



	資料２ 187.pdf
	資料２ 188.pdf
	資料２ 189.pdf
	資料２ 190.pdf
	資料２ 191.pdf
	資料２ 192.pdf
	資料２ 193.pdf
	資料２ 194.pdf
	資料２ 195.pdf
	資料２ 196.pdf
	資料２ 197.pdf
	資料２ 198.pdf

