Acute transfusion reactions

Each transfusion was assessed for acute transfusion reactions in both
the control (C-PLT and C-RBC) and INTERCEPT components (I-PLT)

Control period

Component C-PLT C-RBC

Months 18 18

Transfusions | 3,529 9,551

Reactions 1.3%"* 0.4%
*p=0.002.

Osselaer JC. Presented at ISBT, Athens, Greees2008¢ a1 on
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Clinical experience with INTERCEPT
platelets and plasma in France

e 232,000 platelet doses (200&

e 292,000 FFP doses (2006)
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Pilot  — 100% Intercept
Center

platelets

i
-
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Epidemics of :
Chikungunya
Dengue fever

Chagas
disease




Demography of patients receiving
platelet concentrates (PC) at EFS-Alsace

PC

(100% plasma)
1/1/2003 - 1/2/2004

PC

(35% plasma+65% T-Sol)
1/9/2005 — 1/6/2006

PC INTERCEPT

(35% plasma+65% Intersol)
1/9/2006 — 1/8/2007

99.6 % 95 % 99 %
Patients (n) 2,050 1,678 2,069
Age (yrs) (median) 61 62 63
(mini) <1 <1 <1
(maxi) 94 98 96
Sex male 1,178 (58%) 1,035 (62%) 1,260 (61%)
female 872 (42%) 643 (38%) 809 (39%)
Onco-hematology 56 % 51 % 58 %
Cardiovascular surgery 7% 6 % 6 %
S:geerra;l medicine and 379, 43 % 36 %
B50ne Corporatior A@-



Platelet concentrates (PC) transfused*
at EFS-Alsace

PC

(100% plasma)
1/1/2003 — 1/2/2004

99.6 %

PC

(35% plasma+65% T-Sol)
1/9/2005 - 1/6/2006

95 %

PC INTERCEPT

(35% plasma+65% Intersol)
1/9/2006 — 1/8/2007

99%

Patients (n) 2,050 1,678 2,069

PC transfused (n) 10,629 9,151 13,241**
Mean / patient 5.2 5.5 6.4
Median / patient 2.0 2.0 2.0
Minimum 1 1 1
Maximum 104 114 289

Platelets x10'!/ patient
Mean 26.9 24.2 27.0
Median 10.4 8.9 8.4
Minimum 0.2 0.2 0.5
Maximum 450 445 1,149

* Ratio LR-BCPC/LR-APC : 62/38 - ** 21% P4PC {,J2%2 PC ; 20 % : 3-5 PC ; 23 % : 6-50 @

PC




Adverse transfusion reactions during platelet concentrates

(PC) transfused at EFS-Alsace

(1) PC (2) PC (3) PC
(100% plasma) (35% plasma+65% T- INTERCEPT
1/1/2003 — 1/2/2004 Sol) iy e,
99.6 % 1/9/2005 ° 1/6/2006 (35 ’ﬂﬁii:‘o‘:) 65%
95 % 1/9/2006 — 1/8/2007
99 %
Patients (n) 59 33 36
Adverse reactions (n) 67 M 37
(11 RBC Imm) (16 RBC Imm) (19 RBC Imm)
r ions/1 C
Adverse reactions/1000 P 5.3 97 14
(n)
Patients with reactions 2.9% 2% 1.7 %

O

Period 1 : 1 death volume overload (2 RBCC + 2 BCPC)
All 3 periods : No bacterial sepsis

All 3 periods : 145 adverse reactions : SEVERITY grade 1 =61 %; grade 2 =33 % (46 RBC

immunisations)

FaoOne Cormoraticn TN
IMPUTABILBEY "grade 2, 3,4 = 87 %; grade 3and4=70% _EFS .
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Red blood cell concentrates (RBCC) transfused
to patients receiving PC at EFS-Alsace

PC PC PC INTERCEPT
(100% plasma) (35% plasma+65% T-Sol)  (35% plasma+65% Intersol)
1”,2033 -(-5 1 /I°212004 119120035— o/10 16/2006 11912003 9—0/: 1812007
(F:‘ a;tie"ts 1PC+1RBCC 1,715 (83.7%) 1,395 (83.1%) 1,763 (85.2%)
RBCC (n) 24,691 17,873 23,886
Mean / patient 14.4 12.8 13.5
Minimum 1 1 1
Maximum 128 155 307
PC transfused (n) 9,953 8,553 12,626
Mean / patient 5.8 6.1 7.2
Minimum 1 1 1
Maximum 104 114 289

o A . N
DO \/UIpUTdUU( I
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EFS-La Réunion : acute reactions following
transfusions of INTERCEPT treated APC

(M F Angelini-Tibert and P. Rasongles)

INTERCEPT Reactions per
Patient Group Period APC

transfused 1000 APC
All Patients 1/2005-12/2005 1194 92.0
Pediatric 1/2005-12/2005 366 218.0
All Patients 3/2006-3/2007 1948 9.8
Adults 3/2006-3/2007 1370 4.4
Pediatric 3/2006-3/2007 489 26.6

Infants 3/2006-3/2007 89 0

27



Cro-Ld Reunion . Aaverse reactlorns

with INTERCEPT treated Apheresis PC
-1

(M F Angelini-Tibert and P. Rasongles)

year 2005 2006/3 - 2007/3

nb of patients

nb of apheresis PC

nb of adverse reactions

Adverse reactions / 1000 APC

HV Intercept G Andreu 2008 02 2298Frankfurt




EFS-La Réunion : Adverse reactions
with Intercept treated Apheresis PC -2

(M F Angelini-Tibert and P. Rasongles)
@ nb of apheresis PC H nb of adverse reactions

1400

| The use of Intercept APC lead to a
B dramatic decrease of inmediate
B adverse reactions :

1000 | B 35 {0 0.4 % in adults (> 18y)
| 22 to 2.2 % in infants (0 -18y)

1200

adults 2005 adults 2006 pediatric 2005 pediatrics 2006

CODE e Y braneturd
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Clinical experience of Intercept at EFS
Alsace-1

Intercept implementation

PC in plasma

PC in PAS

Intercept

date 2003 /1 to 2004 /1 | 2005 /9 to 2006 /6 | 2006 /9 to 2007 /8
nb of months 13 10 12
nb of patients 2 050 1678 2 069
median age 61 62 63
Male / female 58 /42 62/ 38 61/39
onco-hematology 56% 51% 58%
cardio vascular surgery 7% 6% 6%
other 37% 43% 36%
nb of PC delivered (APC/RPC=40/60) 10 62 9 151 13 241
Mean PC / patient B 55 6,4
Median PC / patient 2,0 2,0
Mean platelets 10"" / patient 24,2 27,0
Median platelets 10" / patient 8,9 8,4
Mean RCC / patient 12,8 13,5

30
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Clinical experience of Intercept at EFS
Alsace-2

Mean platelets 10e11 / patient B Median platelets 10e11 / patient

Intercept




Clinical experience of Intercept at EFS

Hl nb immediate adverse reactions / 1 000 PC

—@- %patients with immediate adverse reaction

PC in plasma PC in PAS Intercept

HV Intercept G Andreu 2008 02 23% Frankturt
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1) HRXBE (BREA—D—EH) 1L ST MO E

D B I B A
: " e
Bl e b

BB AFLUTIN—|VRIZRU|TENS LU | TEM L BH#RE
REEF 1 3% /MR /MR /N R
HIV >55 >44 >6.0 >60
2 HBV >49 - >55 >55
A HCV >6.2(BVDV) - >45 >45
v HPV B9 >40 - — —
A WNV >6.5 >5.1 —
SARS — - -
HAV 0 - — -
S.epidermidis - >4.1 >6.6 >6.6
#  |S.aureus — >35 >6.5 >6.6
E] MRSA - >49 - —
Y. Enterocolitica — - >59 >59
T.Pallidum - — >68 >6.8
] Leishjmania — >50 >52 >52
3 P falciparum - - >170 >10
T.cruzi — - >53 >53
— . TAiL
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Purpose

Blood donations may not only be contaminated with viruses, e.9g. HBV, HCV or
HIV. In addition, they may contain bacteria. This is especially crucial for platelet
concentratas (PCs), because they have to be stored at room temperature, at
which bacteria can multiply to high levels [1-2].

Short-wave ultraviolet fight (UVC, wavelength range: 200-280 nm) is germicidal,
but low UV-permeability hampers its use for sterilizing PCs. A simple method was
developed which overcomes this limitation.

Materlals and Methods

Piasma-reduced PCs in storage medium SSP+ (volume approx. 350 mL, plalelet
concentration approx. 10%/mL, plasma content 30-35%) were prepared from poois
of 5 butly coats [3]. PC volume was approx. 350 mL. The PCs were spiked with
approx. 102-10° CFU/mL of different bacteria species or up to 107 TCIDg/mL of
lipid-enveloped or nonenveloped viruses. Other PCs were spiked with §x10%/mL
peripheral blood mononuclear cells (PBMC). The PCs were filled into UV-
transparent plastic bags and irradiated on a device (Fig.1), equipped with y

Fig. 1: Irradiation device for UVC treatment of PCs

T
[
Tomon
ln-.-
£ rm-n
1o

S ) A e 1 Y e

vapour fubes emiting monochromatic UVC-light (wavelength: 254 nm). The
device was equipped with an orbital agitator. Iradiation was from both sides of
the bags. UVC doses applied were up to 0.6 Jicm? (approx. 90 sec). During
treatment the PCs were strongly agitated. Bacteria or virus titers, PBMC viability
and platelet parameters were determined before and after irradiation. Each

* i smaan b e amty i

Fig.2:1s of St. epide (110 or 280 mL) by irradiation
with UV light: fixed vs. } ty placad Irr bags (a); depend of bacteria
inactivation in loosely placed irradiation bags on the agitation speed (b).

n=3, mean £ $D

idis in PC aliq

diatl

experiment was repeated 3-6 times. Results are depicted as mean + SD. Bacterla | . o sikcs Gram | Number pf Splke BacT/Alert Ramark
L ataln (GFUimL) rosult
Results B. cereus fac. anaerobic | pos 12 100-140 11 sterlle mr:'
Pathogen inactivation was enormously enhanced when the PCs were k 1 £ oo P o T 3665 :z ioriie
placed on a quariz plate located between the two layers of UVC tubes of the | [ prscmonise |fac. anasronic | neg 2 35130 12 sterile
irradiation device and, in addition, strongly agitated during irradiation (Fig. 2). Y- prrm— pres = PR e
UVC-light at 0.3-0.4 J/icm? (irradiation time: approx. 1 min) reduced the titers of
all bacteria lested by approx. 5-6 log,, steps. PCs splked with approx. 100 | |&®ws fac. anaoroblc | pos 2 60110 22 sterlle
CFU/ml of bacteria were reproducibly sterilized (Tab.1). In one experiment with B. | |5 epkiermidls | fac. snaeroblc | pos 2 74210 22 nterlle
cereus the PC was sterile after 3 but unsterile after 8 days storage. This was | [#:.syeomes  |fno. anserodlc | pos 12 118194 12 sterlle
probably due to spores of B. cereus that are more resistant to UVC than | “Sgsmpie (2x10 mi. sach) wers orawn sher 3 and § days M 22C
vegalative bacteria. 7 tertlo stoe 3 days iorpe
UVC sensitivity of the viruses tested was not so uniform (Table 1): The small | Tab 1:Stevilization of PCs spiked with ditferent bacteria species by irradiation with
single stranded RNA viruses VSV, Sindbis and WNV were completely inactivated UVC (0.4 Jicm?)
at approx. 0.3-0.4 J/cmz. Remarkably HIV-1 {also a small single-stranded RNA
virus) was only moderately inactivated at UVC doses up to 0.6 Jicm2. Virus Genome e :.i.;p:d Model virus | Log,seduction
The small nonenveloped DNA viruses PPV and EMCV proved to be very | L— g n : pe for ZM':"“
sensitive. Complete inactivation was achieved at 0.4-0.5 Jicm?. vsv) i
With the exception of HIV-1, SHV-1 was more rasistant than the other viruses | |$indble (Sindbls) s RHA x - 5.55
tested. This confirms that in general large double stranded DNA viruses are not | [West Niie (WNV) 3¢ RNA F3 HCV 5.24
as susceptible to UVC as smaller single stranded DNA or RNA viruses. Waman knmunodehiency | s RNA X N 138
PBMC proved to be extremely sensitive to UVC irradiation: Complete inactivation | [¢V-1)
was found at less than 0.1 J/em? (Fig. 3) Suld Herpes (SHV-1) de” OMA X Haviewy | 3
PC properties remained almost unchanged at doses up to 0.6 J/cm?, The storage Porcina Parvo (PPY) %4 DNA - ParvoB19 | 2042
stabiity of the treated PCs for up to 6 days after treatment (8 days after blood m’;‘”“"‘“""" s DNA - HAv 81
donation) was maintained (Table 2)
Tab 2: K ivation factors of viruses by irradiation with UVC (0.4 J/cm?)
Conclusions
Irradiation with UVC under strong agitation may be used to sterilize platelet
concentrates at & light dose that is not harmtul to the products. The UVC ‘
dose required Is 0.4 J/cm?. Irradiation time ia not more than approx. 1 min. 1000 ‘
Duy 1 shtor ivadition Doy & after radistion B Lo I
Parsmotar Control UVC doos {¥omn Contrel UVC dose fems lNW l
84 o8 0.8 0.4 L2 Y3 ] 1500 S, — &
Pta (x10%/mL] MA08 102206 | $8abs 81400 | 101200 | 00204 23208 21408 ot I ‘

[ 74 a004 [7.0450.05 | 7002000 | 7084004 | 7272013 | 2002006 [ 7114010 LM 2007 ;m S
Loctule [mmoldl] 17810 30408 | 27208 | 29207 [ 127210 [ 140210 | 148214 197214 2000 ,.“-_ _ - ,n‘w,._m-_.,
Qhucose mpidt] 12ay | 17a7 | vTe0 | vmar | @an | Qa8 | sen a0 "::::::T ’d?,::';: o8 e .‘:'fwwq 9230

Swiring ok ok ok o ok ok ok - SRR

HSR %) s CYE] et LY e ez a3 sest Fig. 3: 1 I f T-tymphocytes in pi t by Irradiation with
UVC. Viability was assayed by mixed lymphocyte culture.

m‘;{l‘ Hes 0:9 [ Me3 | wez | @20 | ees | w2 Y ‘
coszIx} ua a3 | ez | My ] el Mal | Maw i ' f:f:fz‘.’::m-m-ummmwmmm:m.m-m Intervantions. Vax Sang
Annaxin ¥ {%] et [F1] Tad T4 fes 22 a2 12¢3 \ Lmﬁol,.‘[::f U, Muller TH. and of baciscia during preparstion and
i I.m“l.mu‘;um uuumnmzwnmm-&n&nmmn«n
Tab. 3: Treatment of PCs with different UVC doses. on p [ and | bufty costs. In vivo studies. Vox Sang 1993:04(31:133-4

on storage stability. n=6, mean + SD
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RiEIEZH R ER D assay methods

Pathogen

abbreviation

virus
bacteria
bacteria

virus

virus

virus
bacteria
bacteria
wBC
bacteria

virus

bacteria
bacteria
bacteria
bacteria
bacteria
bacteria
bacteria
5

bacteria
virus

virus
virus

virus
virus

virus

virus

bacteria
bacteria
bacteria
bacteria
parasite

parasite

virus

virus

spirochetd

Duck Hepatitis B virus
Staphylococcus epidermidis
Klebsiella pneumoniae

Human Immunodifficiency Virus—

1 (Cell associated)

Human Immunodifficiency Virus-

1 (Cell Free)

Bovine Viral Diarrhea Virus
Pseudomonas Aeruginoza
Serratia Marcescens

T-Cell

Salmonella Choleraeuis
Human Cytomegalovirus (Cell
associated)

Staphylococcus Aureus
Escherichia Coli

Yersinia Enterocolitica
Enterobacter Cloacae
Listeria Monocytogenes
Corynebactrium Minutissimum
Streptococcus Pyogenes
TA-GVHD

Bacillus Cereus

Bluetongue virus (Cell Free)
Feline Conjunctivitis virus
(Calicvirus) (Cell Free)

Simian Adenovirus (Cell Free)

Hepatitis B virus

Hepatitis C virus

Clinical isolated Human
Immunodifficiency Virus—1(284
strain)

Clinical isolated Human
Immunodeficiency Virus—2
(CBL20 strain)

Lactobacillus Species
Bifidobacterium Adolescentis
Propionibacterium Acnes
Clostridium Perfringens
Trypanosoma cruzi

Plasmodium falciparum

Human T-cell Lymphotropic
virus type |

Human T-cell Lymphotropic
virus type Il

Treponema pallidum

DHBV

HIV-1

HIV-1
BVDV

CMV

BV

SV15

HBV
HCV
HIV-1

HIvV-2

T. cruzi

HTLV-I

HTLV-I

assay method (after illumination)

cell or animal used on the assay

initiation date

completion date

study period (days)

report number

in vivo assay (DNA hybridization assay)
agar plate assay and liquid broth assay
agar plate assay and liquid broth assay

plaque assay

plaque assay

plaque assay

liquid broth assay

agar plate assay and liquid broth assay
limiting dilution analysis (LDA)

agar plate assay

plagque assay

agar plate assay and liquid broth assay
agar plate assay and liquid broth assay
agar plate assay

agar plate assay and liquid broth assay
liquid broth assay

liquid broth assay

liquid broth assay

liquid broth assay
plaque assay

plaque assay

evaluated for the presence or absence
of cytopathic effect with the aid of a
microscope

in vivio assay (PCR, biopsy etc)

in vivio assay (PCR, biopsy etc)

Mg' ~dependent [*2P]dTTP reverse
transcriptase assay and P24 assay

Mg'"-dependent [*2P]dTTP reverse
transcriptase assay and P24 assay

agar plate assay

agar plate assay

agar plate assay

agar plate assay

microscopically monitoring
microscopically monitoring (smear with
staining)

microscopically monitoring (the staining
resulting from tax protein produced as a
result of infection)

microscopically mongering (the staining
resulting from tax protein produced as a
result of infection)

intradermal infectivity assay
(observation), intratesticular infectivity
assay (VDRL and FTA-ABS assay)

Legarth Pekin hybrid duckling

MT-2 cell

MT-2 cell
bovine turbinate (BT) cell

MRC-5 cell

mice

bovine turbinate (BT) cell
Crandell Feline Kidney (CrFK) cell

Fetal rhesus kidney (FRhK) cell

Chimpanzee
Chimpanzee

PBMC

PBMC

3T3 cell
RBC

BHK21pA18G indicator cell line

BHK21pA18G indicator cell line

New Zealand rabbit
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1994/10/3
1994/9/2
1994/9/2

1994/9/21

1994/9/21

1994/11/28
1995/2/27
1995/7/21
1995/8/21
1995/10/3

1996/1/16

1995/11/30
1996/1/31
1996/3/15
1996/5/6
1996/7/9
1996/7/9
1996/7/12
1996/9/5
1997/1/31
1998/8/27

1998/8/31
1998/11/2

1997/9/10
1997/9/10

1996/2/16

1996/2/22

2001/12/3
2001/12/5
2002/1/17
2002/3/25
2000/10/24

2001/5/21

2000/11/17

2000/11/17

2000/8/4

1995/2/3
1995/2/13
1995/2/13

1995/2/18

1995/2/18

1995/2/24
1995/6/30
1995/9/7
1995/12/7
1996/1/15

1996/5/13

1996/4/13
1996/4/24
1996/8/21
1996/8/26
1996/8/8
1996/9/19
1996/9/19
1997/2/18
1997/4/18
1999/10/27

2000/11/8

2000/11/17

2000/3/16
2000/3/16

1996/5/16

1996/5/16

2002/3/29
2002/3/29
2002/5/17
2002/10/4
2002/4/25

2002/5/6

2002/4/29

2002/4/29

2002/4/26

124
165
165

151

151

89
124
49
109
105

119

136
85
160
113
3
73
70
167
78
427

801

747

919
919

91

85

117
115
121
194
549

351

529

529

631

DEL 001
DEL 002
DEL 002

DEL 004

DEL 005

DEL 006
DEL 010
DEL 011
DEL 012
DEL 016

DEL 021

DEL 022
DEL 023
DEL 025
DEL 031
DEL 032
DEL 033
DEL 042
DEL 049
DEL 061
DEL 088

DEL 089

DEL 090

IACUC173
IACUC173

CP 1472

CP 1473

DEL 224
DEL 225
DEL-R 00228
DEL-R 00237
REL 00218

REL 00220

REEL 00225-1

REL 00225-2

REL-R 217






