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Abstract Background Methods Conclusions
Introductiop: INTERCEPTT'V'. Plasma (I-FFP) for transfusion. is Pha§e 3 clinical trigls demonstrate.d. INTERCEPT Plasma Table 2: Comparison of Prototype and Improved INTERCEPT Plasma PCT System Thirty apheresis plasmg unit.s, each a.pproximately 600 mL, were collegted e INTERCEPT Plasma can be prepared from whole blood
prepared with a photochemical treatment (PCT) system using retained coagulation factor activity and hemostatic at the Haukeland University Hospital (Bergen, Norway), the Institute . .
amotosalen (S-59) and long-wavelength UVA light to inactivate function for the support of patients with congenital and Improved Set Prototype Set of Immunology and Transfusion Medicine at the University of Liibeck and apheresis plasma collections.
a broad spectrum of blood-borne pathogens. For Phase 3 acquired coagulopathies or TTP. More than 19,000 ‘test’ (LUbeck, Germany), and the Etablissement Frangais du Sang (Strasbourg,
clinical trials, 6 U.S. blood centers prepared an inventory of and ‘control’ plasma units were prepared at 6 U.S. blood  violume plasma to be treated ~600 mL ~250 mL France). The Autopheresis C (Baxter Transfusion Therapies) was used for e INTERCEPT Plasma prepared using the improved PCT
~10,000 I-FFP units by processing ~250 mL whole blood- centers for Phase 3 clinical trials. Approximately half of plasma collection in Bergen and Lubeck, and the Haemonetics MCS+ . . . . . . .
derived (WB) or apheresis (APH) plasma units using a prototype these underwent PCT to prepare I-FFP using a prototype Units illuminated at one {i 5 . was used in Strasbourg. Plasma was anticoagulated with half-strength system maintains coagulation factor activity similar
PCT system. In these trials, I-FFP effectively supported pr0093§in9t Tetsz(-;able 2, Figure| 3). IOftﬂc]je |-(|j:FP llJnit?j, nits iiminated at one ime CPD in Bergen and trisodium citrate in both Libeck and Strasbourg. to the plasma prepared for the clinical trials using the
patients with congenital and acquired coagulopathies or TTP. approximately were ranaomly selected ana analyze . At the same 3 European blood centers, 30 to 36 whole blood-derived
The prototype PCT system has been modifigd to treat up to for coagulation factor activity (Table 1, Figure 4). :ﬁ:gg;::l:; rsjlguAa[l) ~20ﬂr(r)1\i,\rl1.t:rr?:32;ag o platcllgtr s?r?aker plasma pools, each appro.ximately 600 mL, were prepared by pqoling prototype PCT system.
635 mL of plasma in a single PCT process, yielding up to three 3 ABO-matched plasma units. The whole blood was anticoagulated in full o .
~200 mL doses while maintaining pathogen inactivation efficacy. An impl’OVIGd PC}-F ;?/S’tzen; hasz)b(;en developed for Sterile connections required y 3 strength CPD. INTERCEPT Plasma was prepared by blood bank personnel ¢ Clinical trials have shown that INTERCEPT Plasma
This modified PCT system intended for commercialization was commercialization (Table 2, Figure 2). Processing with this using the improved set. Samples for coagulation testing were collected . . - -
evaluated in process validation studies in 3 European blood centers improved system is less time-consuming. It is able to treat both before and after PCT. Samples were frozen at < -60°C and shipped prowded sufficient Ie_vels of coagl_JIatlon factor aCtI_VIty for
under routine operating conditions. After processing with the up to 635 mL of plasma and yield up to three ~200 mL  Plasma doses produced up to 3 doses 1 dose on dry ice to Cerus for analysis. Fibrinogen was measured using the Clauss treatment of congenital and acquired coagulopathies and
commercigl PCT system, thg effect on coagulation factor activity doses of INTERCEPT Plasma with a single treatment. method. Coagullation factors were assayed using PT—pased or APTT-based therapeutic plasma exchange for TTP.
and retention was assessed in APH plasma (Blood 2004;104:7463a) one-stage clotting assays. ATIIl was measured using the Stachrome®
and, as reported here, in WB plasma. ATIIl assay (Diagnostica Stago, Asnieres-sur-Seine, France). FXIIl was . . .
measured using the Berichrome FXIII method (Dade Behring, Marburg, * The |mproved processing Sy5tem allows pI'OdUCtIOI‘]
Methods: Whole blood and/or APH plasma units were collected Introduction Germany). Protein C and Protein S were measured using Staclot® Protein of mu|tip|e doses of INTERCEPT Plasma from a sing|e
at 3 European blood centers. Three-unit pools (~600 mL) of WB . . . C and Staclot® Protein S assays (Diagnostica Stago). Alpha-2 antiplasmin
plasma were prepared. APH plasma (~600 mL) was collected using Flgyre 1 (at right): Helinx™ Technolggy UVA lllumination was sent to Esoterix, Inc. (Aurora, CO) and tested using the Stachrom® treatment process.
Autopheresis C (Baxter) or MCS+ (Haemonetics) devices. Blood Helinx Technology for plasma consists of amotosalen HCI, a Amotosalen | Antiplasmin method (Diagnostica Stago).
bank personnel processed a total of 96 WB plasma pools and 90 psoralen .molecule, and illumination with 3.0 J/cm? ultraviolet q%! -
APH plasma units using the commercial PCT system. Baseline and A (UVA) light treatment. The amotosglen compoqnd penetrgtes = - 4
I-FFP plasma samples were collected, frozen below -60°C, and sent celllular and nuclear membranes and mtercalgtes into the hellcgl k | ’ ~
to Cerus for assay of factors | (fibrinogen), I, V, VI, VIII, IX, X, XI, and regions of DNA and RNA. Covalent crosslinks to the nucleic | = N = It
XIll, proteins C (PC) and S (PS), and antithrombin Il (AT). Alpha-2 acid base pairs form upon exposure to UVA light, blocking DNA =P esuits
antiplasmin (AP) was assayed by areference laboratory. Comparative and RNA replication. T,h's process inactivates Wh't? blood Ce,”S . . o .
data from a representative subset of I-FFP units prepared for the and' pathogens, repdenng them una.ble to cause dlsegse, whl!e _ o Figure 4: Coagulation Factor Activity in Whole Blood-Derived Plasma Before and After PCT (Mean = SD)
Phase 3 trials using the prototype PCT system were obtained from ret.alnlng.the. function of plagma, .WhICh does not require nucleic et region Intercalation  Crosslinking Replication blooked .
samples collected during PCT processing and stored at < -70°C. acid replication for therapeutic efficacy. ofPNA andANA 140 _ —
Retention of activity is expressed as the proportion (%) of pre- 300 1 T L - T S
treatment (baseline) activity remaining after PCT. 120 — —_—
) ] o The collected plasma is sterile connected to the PCT set The amotosalen container (2) was sterile docked to the 250 1 T - T
Results: Retentlon. of coagulation fgctor activity in WB and APH (1 through 4). Amotosalen (1) is added by gravity flow and the collection container (1) and the illumination container (3). After T 100 1 —
I-FFP oprepared W'th .th(.e commercial PCT §ygtem (Comm)owas plasma is illuminated with UVA light (2). Residual amotosalen addition of amotosalen (2) by gravity flow, and removal of the 200 L— 80
72'76%’ of baseline fibrinogen and FVIIl activity, and 80-97% of and its photoproducts are reduced to low levels using a flow- plasma and amotosalen containers, the plasma was illuminated ‘
basellqe for fact.o.rs I," V. VI, 1X, X, X, X”." PC, PS, AT, an.d AP (Table 1). through compound adsorption device (CAD) (3) during transfer  with UVA light (3). Residual amotosalen and its photoproducts 150 N s [
Reten.’uo.n of activity inI-FFP prepared W'_th the co.m_mermal PCTsystem to the storage containers (4). were reduced to low levels during a 1-hour incubation with
was similar to that of I-FFP prepared with the clinical prototype. shaking (60cycles/min) using an enclosed loose-bead com- 100 = . ] Baseline (N=96) |
i _ o pound adsorption device (4). After the 1-hour incubation, the [ 1-FFP, Comm (N=96)
°°“9'“s'°“= .The PCT system |nte.nded for commerC|aI|zat!on treated plasma was transfered to a single storage container (5). 50 — 20 —
provides multiple I-FFP doses with a single PCT process. Retention
of coagulation factor activity in WB and APH plasma processed Integrated Container Set 0 : : : : : : : : : : : |
with the commercial PCT system was similar to that of I-FFP used Fibrinogen Fll Fv Fvil Fviil FIX FX FXI FXil AT PC PS AP
in Phase 3 trials to effeCtive|y SUppOf‘t patients Wlth congenital and (mg/dL) (IU/dl) (U/dl) (1U/dlI) (IU/d) (1U/dl) (1U/dI) (1U/dl) (1U/dlI) (1U/dI) (1U/dlI) (IU/dl) (1U/dI)
acquired coagulopathies or TTP.
] ] o Figure 5: Percent Retention of Coagulation Factor Activity (Mean + SD)
Table 1: Retention of Coagulation Factor Activity in I-FFP
Activity (IU/dL) Mean +SD Retention (%) in I-FFP Mean =SD L
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a. F1 in mg/dL; b. Baseline samples from 3-unit WB plasma pool; ¢. n=~34; d. n=14 . ) ) i . L .
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