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were >99% identical in sequence to those detected
in patients with prostate cancer. To exclude the pos-
sibility that we were detecting a muwing leukemia
vims {MLVY) laboratory contaminant, we deter-
mined the phylogenetic relationship among endog-
cnous {non-ccotropic) MLV sequences, XMRV
sequences, and sequences ftom CFS patients
1104, 1106, and 1178 {fig. 52). XMRV sequences

from the CFS patients clistered with the XMRV'

sequences from prostate cancer cases and formed
abranch distinct from non-ccotropic MLV com-

mon in inbred mouse swafng. Thus, the vitus de- .

iected in the CFS patients’ bload samples is

. unlfkeiy to be a contaminant.

To deterrnine whether XMRV proteins were

.expressed in PBMCs from CFS patients, we de-
veloped intracellular flow cytometry (IEC) and

‘Western blot assays, using antibodics (Abs) with
novel viral specificities. These antibodies included,
among others, (i) rat monoclonal antibody (mAb)
to the spleen focus-forming viras (SFFV) envelope

- “(Env), which reacts with all polytropic and

xenotropic MLV (7); (if) goat antisera to whole
mouse NZB xenotropic MLV; and (jii) & rat mAb
to. MLV p30 Gag (§). All of these Abs detected
the human VP62 XMRYV strain grown in human

_ Raji, LNCaP, and Sup-T1 cells (fig. 83) (5).. IFC
- of activated lymphocytes (6, 9) wevealed that 19
. of 30 PBMC samples from CFS patients reacted
" with the mADb to MLV p30 Gag (Fig.'2A). The
-majority of the- 19 positive samples also reacted

with antisera to other purified MLV proteins {fig.
S4A). In contrast, 16 healthy control PBMC cul-

. tures testéd negative,(Fig. 2A and fig. S4A). These

results were confirmed by Western blots (Fig: 2,

:B and C) (6} using Abs to SFFV Env, mousc

.from five healthy donors exhibited no expression

xenotropic MLV, and MLV p30. Gag "Samples

-of XMRV proteins (Fig. 2C). The frequencies of
. “CFS cases versus healthy controls. that were pos-

itive and negative for XMRV scquences were
used to caleulate a Pearson 32 value of 154 (two-
tailed P value of 8.1 x 107°). These data yield

‘an odds ratio of 54.1 (a 95% confidence interval

of 23.8 to 122), suggesting.a nonrandmn asso-
clation with XMRV and CFS patients.
To determine which types of lymphoeytes-in

" blood express XMRV, we isolated B and T cells

fiom one patient’s PBMCs (6). Using mAb to
MLV p30 Gag and IFC, we found that both ac-
tivated T and B cells were infected with XMRV

_ (Fig. 2D and fig. S4A). Furthermore, using mAb

to SFFV Env, we found-that >95% of the cells in
a B cell line developed from another patient were
positive for XMRV Env (fig. S4B). XMRV pro-
iein expression in CFS patient-derived activated
T and B cells grown for 42 days in culture was

_ confirmed by Western blots (fig. S4C) using Abs

to SFFV Env and xenotropic MLV,
We pext mustlgatcd whether the viral pro-

- teins detected in PBMCs from CFS patients rep-

resent infections XMRV: Activated lymphocytes
(6) were cocultured with LNCaP, a prostate can-

“cer cell liné with defegts in bott the JAK-STAT
- and RNase L pathways (10, 11) that Was previ-
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ously shown to be permissive for XMRV infec-
tion (72). After coculture with activated PBMCs
from CFS paticnts, LNCaP cells expressed XMRV
Env and multiple XMRV Gag proteins whea
analyzed by Western blot (Fig. 3A) and IFC (fig.
S5A). Transmission clection microscopy (EM) of
the infected LNCaP cells (Fig. 3B), a5 well as virus
preparations from these cells (Fig. 3C), revealed

90- to 100-nm-diameter budding pariicles con--

sistent with a gamma (type C) retrovirus (13).
We also found that XMRY could be tans-

_mitted from CFS patient plasma to LNCaP cells

when we applied a virus centrifugation protocol
to enhance infectivity .(6, 14, /3). Both 30VRV

gp70 Env and p30 Gag were abundantly ex-:

pressed in LNCaP cells incubated . with plasma
saraples from 10 of 12 CFS patients, whereas no
viral protein expression was detected in LNCaP
cells incubated with plasia samples from 12

“healthy donors (Fig, 4A). Likewise, LNCaP cells

incubated with-patient plasma tested positive for

XMRV p3@ Gag in IFC assays (fig. 35B). We

also observed cell-free transmission of XMRV.
from the PBMCs of CFS patients to the Teell line
SupT1 (Fig. 4B) and both primary and sccondary
transmission of cell-fiee vitus from the activated
T cells of CFS paticats to normal T cell cultures
(Fig. 4C). Together, these results suggest that
both cell-associated and cell-free wansmission of
CFS-associatcd XMRYV are possible. .

- We next investigated whether XMRV stim-
ulates an immune respouse in CFS patients. For
this purpose, we developed a flow cylometry as-

say that allowed us to detect Abs to XMRV Env "~

by.exploitivg its. close homioloy to SFFV Env
(i16). Plasma from 9 owt of 18 CFS patients in-
fected with XMRYV reacted with a mouse B cell

line expressing recombiitant SFFV Env (BaF3ER-

SFFV-Env) but not to SFFV Env negative con-
irol cells (BaF3ER), analogous to she binding of

“the SFFV Eitv mAb to these cells (Fig. 4D and

S6¢A). In contrast, plasma from seven healthy

_ donors did not react (Fig. 4D and fig. S6A).
Furthermore, all nine positive plasma samples

from CFS paticits but none of the plasma sam-
ples from healthy donors blocked the binding of
the SFFV Env mAb to SFFV Env on the cell
surface (fig. S6B). These results are consistent
with the hypothesis that CFS patients mount a
specific immune response to XIMRV. '
Neurclogical maladies and immune dysfune-
tion with inflammatory cytokine and chemokine
up-regulation are some of the most commonly
reported features associated with CFS. Several
retroviruses, including the MLVs and the pri-
mate retroviruses HIV and HTLV-1, are associ-

_ ated with neurological diseases as well as cancer

(17). Studies of retrovirus-induced newrodegener-
ation in rodent models bave indicated that vascular
and inflammatory changes mediated by cytokines
an¢l chemokines precede the neurclogical pathol-
ogy (18, 19). The presence of infectious XMRY
in lymphocytes may accgunt for some of these

. observations of aliered immune responsiveness
" and neurological fimction in CFS patients. -
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We have discovered a highly significant asso-

‘ciation between the XMRV retrovitus and CFS.

This observation mises several imporisat ques-
tions, Is XIMRV infection a causal factor in the
pathogenesis of CFS or a passenger virus in the
immunosuppressed CFS patient population?
What is the relationship between XMRYV infec-
tion status and the presence or absence of other
virses that are often associated with CFS (e.g.,
herpesviruses)? Conceivably these viruses could -
be cofactors in pathogenesis, as is the case for
HIV-medinted disease, in which co-mfecting path-
ogens play an important role (20). Patients with
CFS have an elevated incidence of cancer (21).
Does XMRV infection alier the fisk of cancer

* development in CFS? As noted above, XMRV -

has been detested in prostate tumors from pa-’
tients expressing a speeific genetic variant of thé
RNASEL gene (3). In'contiast, in our study of this
CFS cohort, we found that XMRYV infection sta-
tus does not correlate with ﬂm RNASEL g genoty]);
{6) (table SZ) -
Finally, it is worth noting that 3.7% of e
healthy donors in our study tested positive for
XMRV sequences. This suggests that several
million Americans may be infected with-a retro-
virus of as yet unknown pathogenic potential..
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i

" Highly reducing iterative polyketide synthases are targe, multifunctional enzymes that make
important metabolites in fungi, such as lovastatin, a chelesterol-lowering drug from Aspergillus

* terreus. We report efficent expression of the lovastatin nonaketide synthase (LovB) from an

: ‘ngmeered strain of Saccharomyces cerevisiae, as well as complete reconstitution of its-catalytic -
“ " inction in the presence and absence of cofactors {the reduced form of nicotinamide adenine
_ dinucleotide’ phosphate and S-adenosylmethionine) and its parther enzyme, the enoyl reductase
LovC. Our results demonstrate that LovB retains carrect-intermediates until completion of
synthesis of dihydromonacolin L, but off-toads incorrectly processed compounds as pyrones or
-hydrolytic products. Experiments replacing LovC with analogous-MIcG from compactin biosynthesis

. demonstrate a gate-keeping function for this pariner enzyme. This study represents a key step in -

the understanding of the functions.and structures of thls famlly of .enzymes.

e ature uses an amazing array of enzymes
. Nln ke nataral products (7). Among these
) inetabolites, polyketides representa class
.. of over 7000 known structures of which more thian

.20 are commercial drugs (2). Among the most
interesting but Jeast understood enzymes making
these compounds are the highly reduging iterative
polyketide synthases (HR-IPKSs) found in fila-
* mentous fungi (3). In contrast 1o the well-stodied

" bacterial type I PKSs that operate in an assembly

ing fashion (4), HR-IPKSs are megasynthases
_that function iterdtively by using a set of catalytic
-domains repeatedly in different combinations fo
"~ “oduce stracturally diverse fungal metabolites (3).
One such metabolite is lovastating a cholesterol-

lowering drug from Aspergillus terreus (6). This
" compound is a précursor to simvastatin (Zocot,
", Merck, Whitehouse Station, NJ), a2 semi-synthetic
drug that had annual sales of more than $4 billion
- before loss of patent protection in 2006 (7).

Biosynthesis of lovastatin proceeds via dily-

dromonacolin L (zeid form 3, lactone form 2), 2
product.made by the HR-IPKS lovastatin non-
aketide synihase (LovB), with the assistance of a
separaic enoyl reductase, LovC (8) (Fig. 1} LovB
- is a 333-KD) profein that contains single copies of

i
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ketosyuthase (KS), malony]—c:oalzyme A (CoA)

] acylransferase (MAT), dehydratase (DH), methyl-

transferase (MT), ketoreductase (KR), and acyl- -
carrier protein (ACP)} dorains, as wel as a section ”
that is hamologous to the condensation (CON) .

domain -found in ‘nonribosomal peplide synthe~
tases (INRPSs) (9). It also contains a domain that,

resembles an enoy! reductase (ER) but lacks that -
* activity. LovB must catalyze ~35 reactions and -
" use different permulations. of tailoring domains

afler ‘each of the cight chiain-extension steps to
vield the nonaketide, dibydromonacolin L (2).
This enzyme also ‘catalyzes a biological Diels-
Alder reaction during the assembly process: 1o
form the decalin ring system (70). In viwo studics
of LovB (/1) have been hampered by an inability

. to obtain sufficient amounts of the functional pu-

rified megasynthase from cither 4. ferreus or

heterologous Aspergillus bosts, As a result, the’
programming that governs metaboliie assembly -
by LovB or other HR-TPKSs is not understood.

Key aspecis that remain to be elacidated include
(1) the catalytic and strctural roles of each do-
main in the megasynthase, (ii) substrate specific-
ifies of the catalytic domains and their tolérance
toperturbation in megasynthase functions, and
(iii) factors governing the choice of different

combinations of domains during each iteration of

catalysis. To initiate such studies, we engineered

an exprcss:on system in yeast to produce large

amnounts of LovB and exarnined the influencé

“of cofactors and the ER partner (e.g., LovC) on
- product formation.
- The engineered Saccbamm}ces cerevisiae
‘strain B]5464-NpgA,_wh|_ch ‘tontains a chromo-
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somal copy of the Aspergillus niduluans phospho-

- pantetheinyl (ppant) transferase gene nped (12), was

the cxpression host. A C-terrninal hexahistidine-
tagged LovB was placed under the control of
the 8. cerevisiae ADH2 promoter {13, 14) on an
episomal plasmid (YEpLovB-6His), Abundant
amounts of the intact LovB could be purified
from the soluble fraction to near homogencity
with z findl yield of ~4.5 mg/L (fig. S1). We used

miass analysis of tryptic digest fragments to verify |

the identity of the recombinant LovB. The ACP

.domain of LovB was determined to be nearly
- compleiely phosphopantetheinylaed by using a
. ppant cjection assay with high-resolution quadru-

pole arthogonal acceleration—time-of-flight wnass
specrometry (fig. S2). To ascertain activity of the

rcsu]nng LovB and to examine the necessity-for

cofactors, ma!oml—CoA alone was first added to
the purified enzyme’in buffer, Whale-cell feed-

_ing studies of doubly ['>C, *H]-labeled acetate to

cultur_es of 4. terreus showed that all three ace-~
tate hydrogens were incorporated into the acetate-

. derived stdrter units for both the ‘nonaketide and

diketide moieties inJovastatin (15). The pudified
LovB can use malonyl-CoA for bath chain prim-

. ing and chain elongation, loading rhalonate with

décarboxylation to make the acetyl starter unit.

Although LovB is able to prime with and clongae

the chain by two further condensations. with’

malonyl-CoA, in the absence of the reduced form -~

of nicotinamide adeénine dinucleotide phosphate
(NADPH), no ketoreduction occurs, The domi-
nant product is lactone 3 (Fig. 24, trace 1), which
forms by enolization and cyclization with off-
loading of the unreduced triketide. Addition ol

KR domain, Inthis and subsequent experiments,
the malonyl-CoA could be convenicutly synthe-

-NADPH to this system enables function of the -

sized in situ by malonyl-CoA synthase (MatB) |

from Khizebiawn trifolii using free malonate and
CoA (16). With KR enabled, LovB makes penta-,
tcxa-, and heptaketide pyrones 4 to 6, as well as

~ketones 7 and 8 (Fig. 2A, trace i1). The stnictores
" were confinned by chemnical synthests of authen-
“tic standards, except for heptaketide 6, which

proved very unstable, However; the nass increase

“of 26 atomic mass units for 6 and its red shift in
‘the itrrviolet spectrum when compared io 5 are

consistént, with its proposed heptaketide pyrone

structure (table $3). Compounds 7 and 8 result

stalling 'on the ACP ot the f-keto stage. The re-

 from thicester hydrolysis-of penta- and hexaketides -

sulting -keto acids spontaneously decarboxylate -

* to afford 7 and 8. Formation of compounds 4 to 8

fllustrates that deratlment in the normal pro-
gramned steps, namely the lack of methylation
due to the sbsence of S-adenosylmethionine
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BENESIS2009-025

Guidance for Industry

" Recommendations for the Assessment of
Blood Donor Suitability, Blood Product
‘Safety, and Preservation of the Blood
Supply in Response to Pandemic (HIN 1)

o 2009 Vlrus

' DRAFT GUIDANCE

This guidance document is fo'r- 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—BOS) Food and Drug Administration, 5630 Fishers Lane; Rm. 1061
Rockville, MD 20852. Submit electronic commerits to http://www.regulations.gov. You should
identify all comments with the docket number listed in the notice of availability that pubhshes in
the Federal Regrster :

Addztxonal cop1es of thlS guidance are available from the Office of Communication, Outreach
and Development (OCOD), (qIFM-40), 1401 Rockville Pike, Suite 200N, Rockville, MD 20852-
1448, or by calling 1-800-835-4709 or'301-827-1800, or email ocod@fda.hhs gov, or from the
Internet at:
http:/fwww fda. gov/BlologzcsBloodVaccmes/GmdanceCorgp11anceRegulatorylnformatmn/Gmda

. nces/default htm

For questions on the content of this guidanc‘c.contact 0OCOD at the phone numbers listed above.

U.S. Department of Health and Human Services -
- Food and Drug Administration
Center for Biologics Evaluation and Research
: November 2009 -

87



”.

1L

‘L

IR

Contains Nonbinding Recommendations

Draﬁ = Not for Implementation

'Table of Co’ntenfs .
I 323000 10103 ¥ (0) AR ‘ oo
BACKGROUND ..ooereeeeeeeecnn. et ebatenesetemebetsethemeneresaseseasenereseseeas et arasearanateaen
A.  Epidemiology and Pathogenesis......... {iearieneeaseetaetesresasasasasansases s nasasaes

B. Potential Impact of the HlNl Pandemlc on Biood Product Safety and

.Availability : seeinesasessasessasessntesaneransssissett st stasnsearnen et tan e are pas e s nsanss
RECOMNIENDATIONS .......... . eebieemeeseni st anre shsusan steane e et Serene
A. Trammg of Back-Up Personnel............... - seeseenrensensinsase
B. Blood Donor Suitability, Donor Deferral and Product Management ..............

BloodDonor Suitability ........eeeeeceecee. sreereeennens S SO RTPIOON
‘Blood Donor Deferral... _ e enes fresessereeemarasescans
Blood Product Management eeerreieteeteneene et oencem e e eeenneaeeaens e ettt e PRV
C. ‘Changes to an Approved Apphcatmn Lresssracserarsrsstessares
BIOLOGIC PRODUCT DEVIATION AND FATALITY REPORTING ..................
COLLECTION AND USE OF CONVALESCENT PLASMA ......ccoivruioceesnnss eemrasrene
IMPLEMENTATION ..... RT— oot
REFERENCES e e o
i



" Contains Nonbinding Recommendations

. Draft — Not for Implerhentation
Guidance for Industry

Recommendatwns for the Assessment of Blood Donor Suitability,
Blood Product Safety, and Preservation of the Blood Supply in
- Response to Pandemlc (H1N1) 2009 Vlrus

This draft guidance, when ﬁnalized, will represent the Food and Drug Administration’s (FDA’s)
current thinking on this topic. It does not create or confer any rights for or oh 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 -

apprapriate FDA staff, call the appropriate number listed on the title page of this guidance.

I - . INTRODUCTION

This gu:dance document provndes recommendations for assessing blood donor suitability and
blood product safety and mamtammg blood and blood product availability in response to )
pandemic (HIN1) 2009 virus. It is intended for establishments that manufacture Wholé Blood .
and blood components intended for use in transfusion and blood components intended for further_\ :

' manufacture, including recovered plasma, Source Plasma and Source Leukocytes Within this
: guldance “you” refers to blood estabhshments “we” refers to FDA

FDA’s guidance documents including this gu1dance do not establish legally enforceable
responsibilities, Instead, guidances describe the Agency’s currefit thinking on a topic and should .
be viewed only as recommendations, unless specific regulatory or statutory requirements are '
- ¢ited. The use of the word should in Agency guidance means that something is suggested or
recommcnded but not reqmrcd

II. BACKGROUND
A, Epidemiology énd.Pathogenésis

The 2009 HIN] pandemic is caused by a novel influenza A virus of swine origin. On
April 26, 2009 then Department of Health and Human Services (DHHS) Acting
Secretary Charles E. Johnson, pursuant to section 319 of the Public Health Service Act;
42 U.S.C. § 247d, declared a public health-emergency when a novel swine-origin 2009
influenza A (HIN1) virus was identified in California, Texas, Kansas, and New York.

- The pandemic influenza HIN1 virus has since spread quickly to all fifty states.and
globally. In June 2009, the World Health Organization (WHO)-declared a Phase 6 Level

' of Pandemic Influenza Alert. This declaration was based upon a standard deﬁmtlon
- reflecting worldwide spread of'the pandemic (HIN1) 2009 virus and the observed
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efficiency of human to human transmission. Importantly, a declaration of a pandemic is
"independent of the severity of illness caused by the virus or the degree of infrastructure -
-disruption. On July 24 2009, DHHS Secretary Kathieen Sebelius renewed DHHS’ April
- 2009 determination that a public health emergency exists nationwide involving pandemic
influenza HINI that has significant potential to affect national secunty

From April 15, 2009 to July 24, 2009, states reported to the Centers for Disease Control
and Prevention (CDC) a total of 43,771 confirmed and probable cases of nove! influenza
A (HINI) mfectlon Of these cases reported, 5,011 people were hospitalized and 302
people died.'* From August 30, 2009 to October 24, 2009, 25,985 hospitalizations and
2,916 deaths attributed to influenza and influenza-like illnesses have been reported in the
'Umted States (U S.). CDC has developed a model to estimate the true number of cases in.
the U.S. The model took the number of cases reported by states and adjusted the figure
to account for known sources of underestimation (e.g., not all people. with pandemlc

. influenza HINI seek medical care, and not all people-who seek medical care have
specimens collected by their health care providers). Using this approach, it is estimated
that more than one million people became infected with novel influenza A (HINI)
between April and June 2009 in the U.S.?

. The symptoms of human influenza disease caused by pandemic (H1IN1) 2009 virus-are
similar to the symptoms of seasonal flu and include fever, cough, sore throat, runny or
stuffy nose, body aches, headache, chills and fatigue. A significant number of people
‘who have been infected w1th pandemlc (HlNl) 2009 virus also have reported dlarrhea
and vomltmg )

The most severe outcomes have been reported among individuals with underlymg health
. problems that are associated with hxgh risk of influenza complications. Pandemic
" (HIN1) 2009 virus currently remains sensitive to oseltamivir (Tamiflu) and zanamivir
(Relenza), though sporadic cases of resistance to oseltamivir have been reported. At this
time, there is insufficient information to predict how severe the pandemic (H1NT) 2009
virus outbreak will be in terms of illness and death or mfrastructure disruption, or how it
w1ll compare w1th seasonal mﬂuenza - ~

. B. Potential Impact of the HINI Pandemlc on Blood Product Safety and
-Availability ,

There is limited information available on pandemic (HIN1) 2009 virus viremia,
-especially during the asymptomatic period. No case of transfusion transmitted seasonal

! http/iwww.cde.gov/hinl flu/update htm, (Accessed Nov. 2, 2009).

2 CDC discontinued reporting of confirmed @nd probable cases of novel HINI infection on July 24, 2009. The most
recent total numbers of hospltal:z,at:ons and deaths due to HIN1 are available on the CDC wcb31te

httojhwww cde.gov/ind flufupdate htm, (Accessed Nov. 2, 2009). :

", ? hitp/fwwwi.ede.gov/ind flu/surveillancega hitm, (Accessed Nov. 2, 2009).
4 http.l/www cde. gov/h]nlﬂulsrck htm, (Accessed Nov. 2, 2009) S
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influenza has ever been reported in the U.S. or elsewhere, and, to date, no cases of
transfusion transmitted pandemic influenza HIN! have been reported. At this time, the
pandemic (H1N1) 2009 virus has not been isolated from blood or serum of

- asymptomatic, infected individuals; however, studies are ongoing. Furthermore, the
pOtentlal for transmission of pandemic mﬂuenza HIN?1 through blood transfusion
remains unknown. :

- In some previous studies, other [nfluenza A viruses were isolated from blood, and throat
secretions or nasopharyngeal mucosa of children with-clinical manifestations of influenza
(Refs. 1-2). The virus was isolated from blood and throat washxngs of 1/29 healthy |
asymptomatic contacts who became ill 12 hours after the specimens were obtained (Ref
3). From another study, virus isolation was reported from lungs, adrenals and meninges
(from autopsy} which indicated that viremia must have been present (Ref. 4). In humans
experimentally infected by nasal inoculation, viremia was observed in 4/15 subjects using

" sensitive culture methods. Symptoms occurred 2 days after initial viremia and one

patient remained asymptomatic throughout the study period (22 days) (Ref. 5). However,

other investigators were unable to detect viremia in 27 subjects using a similar virus
strain and assay methods (Ref. 6) .

The pandemic influenza: HIN1 virus isa large Ilpld—enveloped virus. Vahdatlon studies
-performed by product manufacturers have shown that viruses with similar characteristics
to the pandemic influenza HINT virus are effectively mactlvated and/or removed during
manufacturing of plasma derivatives.

" Dite to its known potential for rapid spread, pandemic (H1N1) 2009 virus has the

" potential to cause disruptions in the blood supply. A significant number of blood donors,
blood establishment staff, and vendors of blood-related supplies (e.g., manufacturers of
~ reagents and blood bags) could be affected as individuals become ill or need to care for ill
family members. At the same time, during a widespread outbreak of disease caused by -
the pandemic (H1N1T) 2009 virus, it is antmpated that the demand for blood and blood
components may be reduced due to postponement of elective surgery, were'thatto.
become necessary in some affected healthcare settings.

In addition, the usual paradigm for ensuring blood availability in response to local
disasters (i.e., hurricanes) may not be available under severe pandemic scenarios. In_
local disasters, interregional transfer of blood from unaffected to affected areas has been
an effective strategy. However, in a more severe pandemic scenario, international,
national, and regional outbreaks may occur simultaneously and a pandemic wave may
last for months. Therefore, advanced planning is reasonable to prepare for the possible
‘need to mitigate the effects of a more severe pandemle and to help ensure that blood is -
avallable in affected areas

Standard precautions for avoidance of contaet with resplratory secretlons may help to

reduce the transmission of pandemic (HIN1} 2009 virus in blood and plasma collection -
establishments. The CDC has issued recommendatxons for infection control in the
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" community’, places of business®, and in health care settings’. CDC also has issued '
“Interim Infection Control Guidance on 2009 HIN1 Influenza for Personnel at Blood and .

. Plasma Collection Facilities.”® We recognize the importance of the CDC -
recommendatlons for infection control in blood and plasma collection establlshments

III. RECOMMENDATIONS

FDA, in communication with DHHS Office of Public Health and Science, CDC, and the AABB
Interorganizational Task Force on Pandemic Influenza and the Blood Supply, monitors blood
availability closely. Similarly, we anticipate that you will maintain close communications with
your hospital customers to anticipate demand for blood and blood components. -

While shortages are not forecast at present, we are reminding you of regulatory pathways and
providing regulatory clarification that. may be helpful to you both in dealing with the current .
outbreak and in contmumg to stay prepared

We will continue to review any new sc:ent;ﬁc information about the potential risk of transfiision
transmission of pandemic (HINT) 2009 virus. We also will- monitor closely the impact of the
pandemic on blood availability. As our knowledge base grows, we may.revise the ‘
recommendations in this guidance document as appropriate.

Al Trammg of Back-Up Personnel :
' >
' Under 21 CFR 211.25 and 21 CFR 606. 20, personnel performmg critical functions in -
blood establishmeénts must be adequate in number, educational background training and
€xperience, including professional training as necessary, or combination thereof, to
assure comipetent performance of their assigned functions. Given the unknown extent of- -
the disease caused by pandemlc (HIN1) 2009 virus, we recomimend that you have’
‘ adequate back-up personnel, in the event of antlmpatable personnel shortages. We -
. further recommend that where possible, more than one back-up person should be trained
. for each ¢ritical function. Any such back-up personnel should be trained pursuant to your .
ex:stmg training program. We also recommend that as provided in your trammg
' .. program, you document thlS training and/or re-training.

s httoJ/“mu .cdc. aov/hlnlﬂulcruldance/exctusmn htm, (Accwsed Nov. 2, 2009).
" © htip//www.cde.gov/h 1n! flu/business/guidance, (Accessed Nov. 2, 2009). -

? http:/fwww.cde.gov/h1nl flw/guidelines_infection control.htm,. (Accessed Nov 2, 2009)
¥ hitp:/fwww. cdc. govlhinlﬂu/ggtdancefb]ood facilities.htm.
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B. = Blood Donor Suitability, Donor Deferral and Product Management
Blood Donor Suitabilig)

In general, a donor medical history is obtained at the time of blood collection. .
However, under 21 CFR 640.3(a) and 21 CFR 640.63(a), the suitability of a donor
as a source of Whole Blood or Source Plasma, must be made on the day of

~ collection from the donor. These regilations do not explicitly define the term day
of collection. Occasionally, donor’s responses to the donor questions presented.
before colléction are found to be incomplete upon review by the blood
establishment. You may clarify a donor’s response to the donor history
questionnaire or obtain omitted responses to questions w1thm 24 hours of the
collection.

Blood Do'nar Dejérral

. Under current FDA regulations blood donors must bein good health, as.
" indicated in part by normal temperature and free of acute respiratory
diseases on the day of collection (21 CFR 640 3(a), (b)(l) and (4) and 21
CFR 640 63(a) (c)(l) and (M. o

e Available data do not currently support donor deferral for exposure to or
contact with a person who has confirmed or probable pandemlc (HINT)
2009 mﬂuenza or influenza-like symptoms

s -To ensure' donors are in good health on the day of donation as required
under 21 CER 640.3(b) and 21 CFR 640.63(c), donors with a confirmed or -
probable case of pandemic (HI1N1)2009 virus infection should be

" deferred until at least 24 hours after they are free of fever without the use
' of fever reducmg medicatlons and they are otherwise asymptomatic.

«. Available data do not support the deferral of donors following vaccination
" with live attenuated influenza vaccines (LAIV) or inactivated influenza

vaccines against pandemic (H1N1)2009 virus or for prophylactic.use of
the antiviral medications oseltamivir (Tamiflu) and zanamivir (Relenza).
However, consistent with the recommendation above, donors taking anti--
viral medications for confirmed or probable pandemic (HIN1) 2009 virus
infection should be deferred until at least 24 hours after they are free of
fever without the use of fever reducing medications'® and they are
otherwise asymptomatic. :

5 LA daily dose of pedtatnc aspmn {81 mg) is not considered fever-reducing medication,
LYY dmly dose of pcd:atnc aspirin (81 mg) is not: consrdered fever-redicing medication. -
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Blood Product Management

The recommendations in this section apply to donations of Whole Blood and
blood components intended for transfusion. This section does not apply to blood
components intended for further manufacture (recovered plasma, Source Plasma,
Source Leukocytes) since validation studies have shown that viruses with similar
characteristics to pandemxc (HIN1) 2009. virus are effectively mactlvated and/or
removed during manufacturing of plasma derivatives.

-« Upon receipt of post donation information about a donor with confirmed
" or probable pandemic (HIN1) 2009 disease or influenza like iilness within
48 hours after the donation, the Medical Director should evaluate the-
safety of the previously donated products consistent with exxstmg
Standard- Operatmg Procedures (S0Ps).

-~

C. Changes to an Approved Application

- "As provided under 21 CFR 601.12(c)(5), we have determmed that the following changes
. to an approved application for licensed blood establlshments may be submitted as a
“Supplement—Changes Bemg Effccted” ‘

e Use of a different outside test lab, provided the test lab is regtstered wrth FDA and
-~ has been performing donor testing.
«. Implementation of self-administered donor history questlonnarres provided you
. follow thé critical control points described in FDA’s “Guidance for Industry
Streamlining the Donor Interview Process: Recommendations for Self- -
. Administered Questionnaires” (July 2003), and the submission.contains the
content recommended for all'self-administered procedures and computer assisted
interactive procedures outliried in the same giidance.

" The recommendations set forth above supersede the recommendations in FDA’s
 “Guidance for Industry: Changes to an' Approved Application: Biological Products:
" Human Blood and Blood Componerts Intended for Transfusion or for Further
" Manufacture” (July 2001) at section I'V.C and FDA’s “Guidance for Industry:
Streamlining the Donor Interview Process: Recommendations for Self-Administered .
- Questionnaires™ (July 2003) at section IV.A, respectively (in both of these guidances, we
previously had determined that these changes would require a “Supplement — Changes
Being Effected in 30 Days”)

Iv. BIOLOGIC PRODUCT DEVIATION.AND' FATALITY REPORTING

" . ‘Licensed manufacturers, unlicensed registered blood establishments, and transfusion services are.

subject to reporting requirements with respect to the reporting of product deviations under
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21 CFR 606.171. Blood establishments are not expected to submit biological product deviation
reports for post-doriation information related to pandemic (HIN1) 2009 virus, 1fa complication
of blood transfusion results in the fatality of a recipient, blood establishments must report the
fatality to FDA as soon as possible (21 CFR 606.170(b)).

V. . COLLECTION AND USE OF CONVALESCENT PLASMA

Plasma obtained after recovery fromr an acute infection (convalescent plasma) generally contains

highly-specific antibodies.directed at the infectious agent, and has theoretical potential to serve

as a therapeutic product. In consideration that circumstances could arise where vaccines and
antiviral drugs might not be sufficiently available, or where a patient is not responding to

" approved therapies, transfusion of convalescent plasma has been discussed as a possible

. emplrlcal treatment during an influenza pandemic. (Ref. 7-8)

In July .2009, the WHO Blood Regulators Network issued a position paper'! on the collection
and use of convalescent plasina as an element in-pandemic influenza planning. This.paper
recommends that scientific studies on the feasibility and medical effectiveness of the collection
and use of convalescent plasma, and possibly fractionated immunoglobulins, should be explored
. through clinical trials. FDA: éncourages the development of new, safe and effective therapies for
influenza, Because of its experimental nature, collection and administration of convalescent
- plasma should be conducted only tinder an Investigational New Drug Application. Blood
" establishments that intend to manufacture convalescent plasrna should contact FDA to discuss
‘ thelr pians : :

" VI IMPLEMENTATION

This guidance has been issued for comment purposes only. )

- u htm:/Iwmv.who.im'!b!oodproducts/bnﬂBRNPosiﬁon‘-CénvPlasmaIOJuiv09.ndf. (Accessed Nov. 2, 2609).
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Introduction

- Transmissible spongiform encephalopathies or prion. diseases
are a grouvp of fatal neurodegenerative disorders, ichuding
. Creuzfeldt-Jakob disease” (GJD),” Fatal Farnilial Insomnia (FFI)
and Gerstmann-Straussler-Scheinker disease (GSS) in humans,
scrapie in sheep and goats and bovine spongiform encephalopathy
(BSE).in cattle {1].
The wansmission of clinical prion diseases is limited by the so-
called “specics barrier” to conversion of endogenous host prioh
protein’ (PrP%) to its abnormal, partially proteinase K-resistant
confonnaf.mnal wofon'n, PrP>, When high enough, this “barrier”
can greatly impair or prevent potential interspecies transmissions,
even under optimal conditions of dose and: infection route.
How::vcr, evidence of TSE replication w:thout accompanying
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symptoms of clinical disease has prompted debate on the existence

of asymptomatic infected individuals in an exposed population
(2,3].

The identification of apparcnt PP m-thologues n lower

vertebrates, including fish [4-16], raises the question of their

susceptibility to prion discases. While fish PrP-like sequences do
not share high homology with their mammalian relatives {Table
S1), they do contain several strongly conserved prion protein
structural motis {17]. Although mammalian to fsh TSE

-transroission is_considered unlikely [18], it is not certain that the

species barrier would be high encugh to prcvent TSE transmission

- to fish.

The BSE eplderruc has beén linked to TSE—mfected cattle feed -

_{19] and the recognition of BSE in- domestic cattle inevitably

raised concerns about the potentizl risk to other ruminant and
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