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Overview

- Laboratory investigations of the effect of PI on platelet and RBC
function

- Clinical assessment of platelet and RBC function after PI

- Where do we go from here?
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Pathogen Inactivation of Platelets and RBC

PI technologies

- Effective against most transfusion
transmissible agents

- Dose must balance killing
pathogens with killing the
transfusion cells

- Risk mitigation must consider
both infectious risks and risks to
product efficacy
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Laboratory Assessment of
Platelet and RBC Function



Function of Platelets After PI

Abundant laboratory data indicate that all
PI treatments damage platelets
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Function of Platelets After PI

Numerous studies have demonstrated increased activation with
Intercept treatment
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Function of Platelets After PI

Mirasol treatment related damage to platelets can be modulated
by inactivation approach
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Platelet concentrates derived from Mirasol-treated whole
blood had better quality parameters than Mirasol-treated
platelet concentrates on day 7 of storage.
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Function of Platelets After PI

UV-C (Theraflex) also accelerates storage

lesions
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Function of RBC after PI

Approaches to PI for RBC vary more than
platelet methods

- Pl treatment protocols differ
for Mirasol and Intercept and
this is reflected in final
product.

« Due to wash step (exchange),
Intercept-treated RBC have
lower hemolysis and higher
ATP than control RBCs.
(Wiltshire M et al. Transfus
Med. 2016;26:208-14)

Canadian Blood Services
it's in you to give 10



Function of RBC after PI

Intercept for RBC (S-303) causes only modest changes
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Function of RBC after PI

RBC quality is negatively affected by Mirasol treatment of WB
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Hemolysis  0.04 £ 0.06+ * 0.12+  * 047+ 027+ *
o0 o 0052001 00 040£001 % Py e 1.04 +0.09
i * * % %
P°(t;s,\s/'|;’m 1(')121' 17405 9.6+02 27.1+13 2%191' 354+13 2?‘1* 36.7+13
ATP 425+ * 451+ * 381+ * 323+ 267+
rolgHE) 036 142031 0 415£032 g 2.00+ 037
MP count *
T 7;29(;5 765 + 220 833 fgi 2227 +929 619 5670* 89809 + 39421
UL
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Clinical Assessment of
Platelet and RBC Function



Clinical Assessment of PI treatment

Upon careful assessment, effects of PI on
platelet transfusions can be seen

TABLE 3. Results of the two Phase lll clinical trials: EuroSPRITE
and SPRINT
EuroSRITE (pool PLTs) SPRINT (apherasis PLTs)
Test units Control units Test units Control units
Number of enrolled patients 103 645
Observation period (days) 56 28
Mean PLT dose (x 10') 3.7* 40 3.0 43
Total PLT dose (x 10™) 223 212 20.4* 241
Mean number of transfusions 75 5.6 8.4* 6.2
Transfusion interval (days) 3.0 34 1.9° 24
Mean CI (x 10°/L)
1-hr 281 26 12* 34
24-hr 161 25 13* 22
Mean CClI (x 107)
1-hr 13.0 14.9 11.1* 16.0
24-hr 75 106 6.4 10.1
* p<0.001.
1 No longer significant after longitudinal regression.
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But do these differences
matter?

Experience with routine use
in European centres would
suggest that they do not.

Perhaps effects are masked
by transfusion practice
(high dosing, scheduling).



Clinical Assessment of PI treatment

RBCs produced from Mirasol treated whole
blood have a shortened shelf-life

BLOOD COMPONENTS

Red blood cells derived from whole blood treated with
riboflavin and ultraviolet light maintain adequate
survival in vivo after 21 days of storage

Jose A. Cancelas,” Sherrill J. Slichter,”* Neeta Rugg,’ P Gayle Pratt,” Shawnagay Nestheide,’
Jill Corson,® Esther Pellham,” Marty Huntington,” and Raymond P Goodrich®

TRANSFUSION 2017;57;1218-1225
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Clinical Assessment of PI treatment

Intercept treated RBCs are not exposed to
UV and have near normal storage time

VoxSanguinis IS

The International Journal of Transfusion Medicine

Vox Songuinis (2017) 112, 210-218

® 2017 The Authors.
0 R I G I NAL PAPE R Vax Sanguinis publshed by lohn Wiley & Sons Ltd on behalf of Intematicnal Society of Blood Illin:ff.llsizllsl
DOl 1001111 o 12500

Red blood cell concentrates treated with the amustaline
(S-303) pathogen reduction system and stored for 35 days
retain post-transfusion viability: results of a two-centre
study

1. A. Cancelas,” ). L. Gottschall? N. Rugg,' S. Graminske, M. A. Schott,® A. North,* N. Huang,* N. Mufti,* A. Erickson,?
S. Rico? & L. Corash®

' Hoxworth Blood Center, Cincinnati, OH, USA

?BloodCenter of Wisconsin, Milwaukee, W, USA

*Cerus Corporation, Concord, CA, USA
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Pathogen Inactivation of Blood Products

Are concerns over use of PI-products in trauma warranted?

Beware of Pathogen Reduced blood
products with reduced potency

Losses of clotting activity associated
with the manipulation of blood products
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Pathogen Inactivation of Blood Products

Fibrinogen supplem entation

In vitro sim ulation ofin vivo PI-W B transfusion

M ax clot form ation
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Pathogen Inactivation of Blood Products

Perhaps not....

VoxSanguinis

The Intarnational Joural of TransTusion Medicing

Viox Sanguinis [2017)
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Patient outcomes and amotosalen/UVA-treated platelet
utilization in massively transfused patients

W. Nussbaumer," M. Amato," H. Schennach,' M. Astl,’ C. Y. Chen,® 1.-S. Lin,? L Corash® & R. J. Benjamin®
"Central Institute for Blood Transfusion and Immunalogy, Medical University Haspital innsbruck, Innsruck, Austria
“Cerus Coporation, Concord, CA USA

VoxSanquinis

The International Journal of Transfusion Medicine

Vox Sanguinis (2015)

ORIGINAL PAPER © 2015 The Authors
ISBT Science Series published by John Wiley & Sons Ltd on behalf of International Society of Blood Transfusion
DOl 10.1111/vox. 12287

A prospective, active haemovigilance study with combined
cohort analysis of 19 175 transfusions of platelet
components prepared with amotosalen—-UVA photochemical

We need to see publications of
treatment

the recent clinical studies and
. . F. Kmnxnn,1 J. Ossclzlcr,2 L. Picrclli,J M. Lnlann,‘ 1. Cid,‘ R. Tzlrrli\tcl,5 0. Garmud,“ T Hcr‘wig,7 D. Dnmnnnvic," M. Cukjnti,"
awalt the results Of new Studles! S. Gudmundson,® 1. B. Hjalmarsdottir,® A. Castrillo,'® R. Gonzalez,'® D. Brihante," M. Santos," P. Schlenke,'? A. Elliott,"

J-S ljn," D. Tzlppc,|3 A Stassinnpnulns," J. Green" & L. Corash™
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Where Do We Go From Here?




Pathogen Inactivation of Blood Products

Gaps to Fill Using Research Effort

- Can we develop strategies to minimize damage to platelets and RBCs?
— Different additive solutions or storage conditions?

 Will the use of multiple types of PI-treated products in trauma really
create a problem?

- How do we determine which in vitro parameters should be used for
product quality assurance? DAMPS?
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Thank you for your attention
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