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Bleeding =Preventable death
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* No. 1 cause of preyéntable death
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* Transfusion sa\g)es lives
— 20 x Survnga"f benefit — within 13 mins
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PIateIety— reduce mortality

REGULAR ARTICLE € blood advances
DY

Platelet transfusions improve hemostasis and survival in a substudy
of the prospective, randomized PROPPR trial

Jessica C. Cardenas,"? Xu Zhang,3 Erin E. Fox,'® Bryan A. Cotton,'® John R. Hess,* Martin A. Schreiber,® Charles E. Wade,'® and
John B. Holcomb,"™® on behalf of the PROPPR Study Group

Acosta JA, et al. ] Am Coll Surg 1998
Eastridge BJ, et al. ) Trauma Acute Care Surg 2012;73: S431-7
Peralta et al. IntJ Crit Illn Inj Sci. 2016 Oct-Dec; 6(4): 188-193. P 2

Cardenas et al. Blood Adv. 2018 Jul 24; 2(14): 1696—1704. ,\00
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5225762/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6058234/
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Platelets are Challenging...
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Standard of Care  «

Stored at 22°C - Watm
* Require an incu,lg%i\otor agitator
« Safety {boﬁo
— Greates;*ﬁfection risk
— 1:509@&\bacterial contamination
Sho;@to‘é"’\helf life 5-7 days
—év\\/astage =4% - 25%
— UK >10,000 units = £2million pa.
— US >200,000 units = S1 billion pa.
* Resupply (cost / frequency)

— Flights every 5 days — £70K ea.
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Becker, G.A et al.(1973) Transfusion, 13, 61-68.

Valeri, C.R. (1974a) The New England journal of medicine, 290, 353-358
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The standard of care platelet product is
optlmlzecf to prevent bleeding in
thra"mbocytopaemc patients
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Cold St@f‘ed Platelets SFTS

XXX CONGRES

. @Q"Ewdence
& REVIEW
» Reduced bacterial pr@]lferatlon
* Respond to inhi bg»f jon "R et s g erie o o towatie
* Improved ag; gar*e I [N e s s Gt s
- Strongerg’*bt formation Therapeutic Utlﬁl@t;/ of Cold- ®

cccccccc

. Enhar;@@ed function - arterial shear| 2toree &at:&%:gdc;’;?;he

Bleedin *ematolo Oncolo
. Loglstlcal benefits Patlent?@QH gy- gy

6/
Thomas q}écorer MBBS, FRCPath®”
Knstm&x@’ Reddoch-Cardenas, php® Klmberly A. Thomas phnY,
An%(e P. Cap, wmb, phD¢, Philip C. Splnella MD, Fccm?
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Enables PLT transfusion in more req@te and constrained settings
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Refrigeration lowers risk of bacterial contamination & sep5|s\§g &
PLT at RT feed bacterial growth (lactate).

Ketter TRANSFUSION 2019. ©
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P Cold Stored Platele{“s
' Safety — Refrig gcé tion is SAFER MaRSEILE
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Fa. 5. Platelet adhesion under high shear with and without inhibitors. A, Microgmphe of Fresh, 4C, and RT plalelds either untrealed, GSNO-l'eam,,&o
and PGl-tmaled are shown dier 36805 o perlusion. Average Suomscence hensity unit (FIU) races (n = 4) as shown for (B) Feseh, (C) 4C, and (D).
Surtace coverage and (F) FIU & 360 s are eepresented as mean -+ SEM(n = 4) with Untreated inblack, PGl in gray, and GSNO inwhile. (B—F ) are repress a8
Untmaled (@), PGz (m), and GSNO (A ). The microgmaphs were cropped and enlaged, howewer image size propor fonality was maintained batween e and 8
timepoints. Images were pseudocolomd 1o @id in visualzation. S Reddoch SHOCK 2016
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CSP retain greater reSponse to dual agonists

- ¥ £ EA BASELINE

g2 B 22°C PAS

= - O 4 PAS

= B T

.;2,10&\%& Aoty
.
2~

e 24 5

@ N

Q c" Ll L) L) L) L} L} .Q\'éb

BL DS D10 D1S D17 D1S D22 DS D10 D1S D17 D15 D22 eé‘\
&
Q’b
N ADP 5uM+ EPI 2 uM @BASELIQ{@@

BY 1] Bl 22°C PAS
g &0 D 4=C&oﬁ!\3

) T T T KQQ

204 »

a "]'t O\.GT -

E 4 c”
4°

O 20 .\&0

> : 3
LB o o W o i e | | o

& L L L !
BL DS D10 D15 D17 D19 D22 D.‘gods\ic' D15 D17 D1S D22
N

SFTS

XXXe CONGRES
MARSEILLE

24-26 novembre 2021
PALAIS DU PHARD

Getz Transfusion 2016

11



¥ f@@"’ SFTS

S XXXe CONGRES

©DMS Cold Storage Results Consistent
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»  Aggregation @"’?

* Adhesion under flow, spreading, anti-PLT gPug reversal

* Clot strength 96‘0\

«  Clot retraction @f\& 2

*  Clot architecture Qo_?‘o U

*  Thrombin generation \é\%@ -, T‘?‘.,

- TEG/ROTEM &

«  Mitochondrial functlorj\& @’\@

«  Apoptosis actlvatlo,gv 0%“\

*  Membrane mtegﬂ‘iy &\\ 4C better

*  Granule contgﬁt RN

. Response\cﬁo regulatory stimuli Ooé"’@

« RNA pr@servatlon & :

* Inflammatory potential (TXA2 and sCD40L release) Q,Q*o&) rent rir ta Ctlcfl fol_‘l::;es ok

*  Bacterial growth /\0\5@ iy yl_(‘pl ) '

*  Invivo (rat) hemostasis (histology, intravital microscopy) éofo' et

*  Clinical bleeding &
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Room Temperature storage Normal Discoid shape
maintained

Can cold stored platelets cof%rect platelet dysfunction? | oo Goten e

factors, sCD62P and

0 SCRA0C / tlactate
1. Anti-platelet medlcq’f‘fon - in vitro drug spiking RN Aoa
ey

2. Cardmpulmonary%ypass — in vitro model ;;% # S
" Ra— mte;::)l;ii.sum”

3. Patients posi;qé’a rdiac bypass — ex vivo analysis () @,@/

&%\ \\g@(, GPllb, GPIV

t vascular perr\@g'llty

Loss of haemostatic
function over time

Cold Ten@ature storage Shape change to sperical and
(%) partial activated
: - é&lb/llla ‘swirl' lost
$ SRILINTA ‘.l, @ %ﬁ&ted spntaneous o lactate
: . O T e — \OJ nding to fibrinogen
vl ‘19 and aggregate \ pH
" formation (unless
Askazine suspented in PAS) 0 Clustering of
Ca®t1t GP1b, and GP

Ib-IX-V binding to

VWF \\'

Rapid clearance
from circulation

¥ expression of
GPIX, GPlIb, GPIV

1 CD62P and CD40L expression, ) \Ph hatidylseri
mediating platelet-leucocyte AN osphaticylserine

N
O \ externalised
aggregates
\/ \ £ Haemostatic function

maintained to 21days

Maintained vascular integrity
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CSP reverse thrombocytopathy SFTS
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BIOFLUX System é Rate of surface area coverage

Arterialsar al 6 Increased with mixing CSP, but not RTP
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Cold Platelets in Gardiac Surgery (CoPiCS) Study

\
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Can cold stored pIatelg‘fs correct platelet dysfunction?

1. Anti-platelet mé’dlcatlon - in vitro drug spiking
2. Cardiac byp%ss — ex vivo model

3. Patlen;gsc?post cardiac bypass — ex vivo analysis
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. Physfologically relevant

— Novel - Ibidi Flow Chamber assay
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General Study design
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Patient sample PER— (@9. ....................
Lo
&OESP RTP
| : )
, /_, i &05\) r* u
T« . g
n= 20\\‘*_ \ l l
/) CellTrace Violet
Healthy control 5 Er:
A — l | V‘\XI , A N
’ \@
\ 3@ ......... v v
=R\ e
X ;\',— v o‘ .......
T T 00 00
\ “/\ E | \ ¥ ‘ 7_{:\ ‘::‘ = ?: | "‘“ - ?: /
MIXING STUDY \] i \J v v v V
Donor platelets or buffer 20% 20% 10% 20% 10% 20%
mixed with patient sample ~ Buffer Buffer CSP CSP  RTP RTP
10% or 20% by volume “— + Bg;fe’ +Buffer

Analysis - TEG, Ibidi flow chamber

Cardiac Surgery patients
“all comers” n =20

16 male, 4 female, mean age 62.4yrs
/ concurrent anti- PL'F@medlcatlon
Valve, CABG, com@Tex

CPB — mean 62@? mins

Cross cIamgﬁlme mean 63.4 mins

/\0°

<
Analysis
TEG — venous shear

Flow chamber assay — arterial shear.
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Ibidi Flow chamber assay
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Sample infused at arterial shear Washed Fixed Imaged
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DRAQ5 = WBC nuclei
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No difference
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— Greater clot volume with CSP (P < 0.001)
125,000 =] e

T 3 S Clot volume is due to CSP
5 09,000 - o° e Patient

LL o & : > D

% 75,000- & e Patient + CSP 10% : e

- o2 o o Patient + CSP 20% 5 125000 & !
o 000 . sge Patient + RTP 10% 5 e

FCa Fam () - @

E - S | : y 100,000

5 25,000~ i 99 o0 I I Patient + RTP 20% % < -

= S Loy v 75,000~ *or

G, o a 6\)6\ °
é) <%50,000- , * S«
—— 1 4
Predominant contribution is increased aggregation & 25 000~ ’-f-‘
Directly attributed to CSP o E T . -
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2 . CSP - logistical advantages

'&s@%ﬁ .. ' -
¢ Can stored alongside Red Blood Cells or WB
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* No incubator
* Prolonged storage tlme§— 14 21 days

0

Enable platelet trans?usmn in more remote
and coqﬁramed settings
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Shelf life 3d in 2016, validation to 5(@&

Shelf life extension to 10d JUN 2%&‘7

Shelf life extension to 14d FEB,\czﬁlQ
&

S
First CSP transfusion: 15 AP%@OlG

CSP used in Damage Cont;ﬁgl Resuscitation (DCR) along

{bo

with RTP <&

UNITED STATES CENTRAL COMMAND
7115 SOUTH BOUNDARY BOULEVARD
MACDILL AIR FORCE BASE, FLORIDA 33621-5101

9 February 2019

2
00 MEMORANDUM FOR DIRECTOR. JOINT BLOOD PROGRAM, USCENTCOM
@ SUBJECT: Cold Stored Platelet (CSP) Life Extension Authorization
f');\ Ref(s): (a) OSD (HA) Policy 10-002
1 'osition Paj te une . Non-. rove
(I/Q (b) CDR Signed CCSG Position Paper dated 14 June 2017, Non-FDA Approved CSP
Shelf Life Extension

1. In accordance with reference (a) and approved by Commander, U.S. Central Command via
reference (b), the use of CSPs stored up to fourteen days for emergency transfusion is authorized.
All i for non-FDA approved blood product fusions as outlined in reference (a)
must be part of transfusion practice and overseen by the Joint Blood Program Officer.

2. The Blood Program Officer may submit to the U.S. Central Command Surgeon a request to
extend further to eighteen days (or beyond) following appropriate evaluation of CSP transfusion
with fourteen-day storage to ensure CSP efficacy and lack of complications. Appropriate quality
assurance mformation must be included with that request to make a data driven, imformed
decision that is directed at optimizing merbidity and mortality in combat casualties through best
transfusion practices. Reference (b) limits us to 15 days, so extension to 18 days will require
CENTCOM CDR involvement again.

3. My point of contact is Mr. Ray Huntsinger, who can be reached at 312-529-0345 or by
electronic mail at charlesr. i iV il.mil .

CALDER.JEFFRE Zi5e ireers roscesanss
Y.S.]09666218 FE?&;UIQ.UZ.UE]EG&EB

J. SCOTT CALDER
Colonel, USAF, MC, SFS
‘Command Surgeon

N
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DoD CIinic\oacf@eExperience
implements €SP in DCR: JAN 2016

UNCLASSIFIED
UNITED STATES CENTRAL COMMAND
7115 SOUTH BOUNDARY BOULEVARD

MACDILL AIR FORCE BASE, FLORIDA 33621-5101

26 June 2017

MEMORANDUM FOR DIRECTOR, JOINT BLOOD 3 . CENT
COMMAN PROGRAM, U.S. CENTRAL

SUBIECT: Cold Stored Platelet (CSP) Life Extension Authorization

Ref{(s): (a) OSD(HA) Poliey 10-002

(b) CDR Signed CCSG Position Paper dated 14 June 2017, § {
i Pos - Request for Non-
FDA approved CSP Shelf Life Extension. esioron

1‘. In ancnrd;mc{wilh reference (a) and approved by Commander, U.S. Central
(_ummapd via re!crc_nc:: (b). the use of CSPs stored up to ten days for emergency
:mns:?uulun is authorized. All requirements for non-FDA approved blood product
ranslusions as outlined in reference (a)gust be part of transfusi Clic i
by the Joint Blood Program Officer ',\\)@ " i ol md g

<
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7 Whe Bl Program Offi 1@! submit to the U.S. Central Command S
- - . J.8. S
Va| |d ation s umma ry an d Ap p rova | rther extended fe to fifieen days following apnrupr?::(u uu:ﬁﬁ::xi of
::;m:lh ten d e 1o ensure CSP efficacy and lack of complications.
. A . ormation must be included with that re Ak i
Cold Storage of Apheresis Platelets Validation nform on tha s dircted at ptimizing morbidity and monaliy -
lrlleﬁ\ ugh best transfusion practices
o Obntact is COL Stephen Linck. wh be robRad &
Facility BsD Q,Q'aii at snephun.\.iinck.miw,‘m:il r:nn Q.
Bagram Airfield
APO AE 09354 &
Q e T
»‘\\'0 DARIN K. VIA
Purpose To assess the validity of storing apheresis platelets at refrigerated O CAPT, MC, USN
temperatures while maintaining the safetv, purity, and potency blood Command Surgeon
component. Current research indicates that platelets stored a igerated
temperatures causes partial activation of platelets and leadKQ proved
hemostatic function in cases of acute hemorrhage. \g
This validation will determine if this blood compon®at can safely be stored in = .
the current operational environment. Successfigyvalidation will demonstrate d I
that cold storage of apheresis platelets me FDA quality control G ra u a I n c re a Se I n CS P
requirements for apheresis platelet ¢ o
p
vs. RTP production, now
The following areas will be addres\@: Installation Qualification. Operational
Qualification and Performanc lification. If successful, this validation I I
will support the introducts -Day Cold Storage Platelets for transfusion m ost y CS P > 2000 U tota
in cases of acute hemon‘ha‘ogé_ .
\ PLT produced since 2016)
Date of 23 November 2%9% December 2013

Validation

9’Z’°q

N
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WDMS
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o
& Characteristics RTP CSP Total
. \%{@9 Overall 161 (62.9%) 95 (37.1%) 256 (100%)
Injury pattern CSP vs. RTP &°\ GENDER
* More likely to suffer blast or GSW, p%netratmg or multiple Male 149 (92.5%) 94 (98.9%) 243 (94.9%)
Femal 12 (7.5% 1(1.1% 13 (5.1%
* No difference in TBI dlstrlbutlom TR ) (1.1%) (5:1%)
US_MIL
K\)‘%@(\ US Mil/NATO 35 (21.7%) 11.(11.6%) 46 (18%)
CSP interventions vs. RTP- N Other 126 (78.3%) o 34 (88.4%) 210 (82%)
* Less likely to be opegﬁ?lvely managed .é@‘o
X

* No difference in I&A (most patients received in both groups), FVII (use rare); transfusions similar 5

O\Qs)\@ Q{b{\'
S
CSP outcomg@vs RTP: &
©
* No dlfféfrence in VTE, arterial thrombosis, sepsis, mortality 0605”
* No difference in outcomes adjusted for ISS @@Q&
48>
o
Overall CSP assessment: bg@&
<
* CSP-containing DCR clinical safety and efficacy similar c/w RTP-only DCI%@’\@
* CSP 14d shelf life and bacterial safety compelling <>
e
O
@"’Qq
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* Pilot trial CSP vs RTP in cardiac Sx published — Sep 20

A NESTHESIOLOGY ABSTRA@* * No difference — no safety concerns
Backgl’éﬁd This pilot trial focused on feasibility and safety to provide pre-
Ilmmq@'aata to evaluate the hemostatic potential of cold-stored platelets
- H @“C] compared with standard room temperature—stored platelets (20°
A PIIOt Trlal Of Platelets @Q °C) in adult patients undergoing complex cardiothoracic surgery. This st A Intention-to-treat B Post hoc anaIVSis
S aimed to assess feasibility and to provide information for future pivotal tria| 10000 £ 10000 -
Stored COId Versus at \\}9\0 Methods: A single center two-stage exploratory pilot study was perfori 50001 ° 5000
(%) on adult patients undergoing elective or semiurgent complex cardiothora) - ° = 7
Room Temperature for &{b(\ surgery. In stage |, a two-armed randomized trial, platelets stored up t :'E, 2500 E 2500:' 2@
complex cardlﬂfhnraplsz days in the cold Were compared with those stored at room temperatur(i E B L] :‘?’- - \é® L4
'
X b
Su rgery Table&.b Safety Endpoints \é@"" o .
N -
Geir Strandenes, M.D., Joar Sive 2 (é WO 10 e N
Christopher K. Bjerkvig, M.D., Tt o\é;\ Room Temperature—stored Cold-stored up Cold-stored for be 5001  e®yegese ae &
Andrew P. Cap, M.D., Ph.D., Det £ © up to 7 Days (n = 25) to 7 Days (n = 25) 8 to 14 Days (n ;@@j 0 2 e e
Einar Klaeboe Kristoffersen, M@) Q‘Q’ s .
oredupto7 S old store 0 S
Rune Haaverstad, MD., RISV Arterial thromboembolism* 6 (24%) 6 (24%) 2 (13%> prd A
e Venous thromboembolismt 2 (8%) 0 (0%) 2
Transfusion reaction caused by platelet transfusion 0(0%) 0 (0%) K 0%) tention-to-treat patients (4) and post hoc analysis patients receiving
Time to extubation, h 1.6 (5.08-21.37, 6.6 (5.12-19.45, 1@ (4.28-27.27, 114 days cold-stored platelets (B). The dots represent the individual
3.37-212.72) 3.67-349.02) @ 3.28-135.58) rrence between the room temperature— and cold-stored for 7 days
Length of stay in intensive care unit, days* 2 (1-5,1-28+) 2 (1-6,1-28+) /\o° 4 (2-14,1-28+) 15, two-tailed Mann-Whitney U test; SPSS Statistics for Windows,
28-Day mortality 3 (12%) 2 (8%) o’ 2 (13%) |4 days arm was not compared with the two stage | arms.
@
Q,é

The results are given as median (interquartile range, minimum, maximum) or count (percentage).
* Days from surgery: room temperature—stored up to 7 days: 3, 9, 10, 13, 16, and 22. Cold-stored up to 7 days: 2, 4, 4, 7, 8, and 14. Co[g‘gored from 8 to 14 days: 2 and 6,
*Days from surgery: room temperature—stored up to 7 days: 1 and 6; cold-stored for 8 to 14 days: 1 and 9.

e patient in the group with room temperature—stored up to 7 days, one patient in the cold-stored up to 7 days group, and two \gg%ms in the cold-stored for 8 to 14 days remained
in intensive care at the conclusion of the 28-day study period. These were defined as 28 days for statistical analysis.
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.@x‘@@@ * FDA - license for CSP — stored for up to 14 days —Jan 20
- 3 * DoD funding CHIPS - $26 million
ood & Tissue Center &Oo
FDA grants South Texas Blood & Tlsaﬁe Center first license for new
process that triples shelf life of cm?cally needed platelets

Breakthrough expected to increage avallablllty of platelets for trez PRESS %ElfASE
patients and active bleeding %g?es S
Q@o September 26, 2020 \\\?J
i o ’ &
R & THOR Network mvestlga;@%Qhave been awarded over 26 million dollars by

San Antonio, Texas, Feb. 28, 2020 (GLOBE NE, %Rﬂ The U.S. Food and Drug Administration has granted the South Texas Blood &
Tissue Center (STBTC) a license to use a ne Brocess shown to almost triple the current five-day shelf life of platelets the US Department of R@fense for a research program that will examine the

Platelets are a key blood component f&tam:y in demand for treating trauma, severely bleeding patients and maternal hemorrhage, which efﬁcacy and safety &)cold stored platelets for paﬂents with active bleed"‘]g
is a special challenge for rural hospitals. There also is a growing need for platelets for use in cancer treatment, transplant surgeries and
other medical conditions

The funding wiIL@pport the Chilled Platelet Study (CHIPS), which is a phase |lI,
multicenter, @domlzed double blinded, adaptive, non-inferiority, storage
duration ré?\glng trial in 1000 cardiac surgery patients with active bleeding. The
adath@G)tnal design will allow for a maximum storage duration of up to 21 days in
the\e‘fbld storage group. The control group will be room temperature stored
cﬁételets with a maximum of 5-7 days, and the primary outcome is a well validated
\)@b 5-point bleeding score. The trial is expected to begin in the summer of 2021.

STBTC, a subsidiary of BioBridge Global, is the first blood center in the United States to receive an FDA license to produce the licensed cold-
stored platelets. Cold-stored platelets are refrigerated and can be transfused up to 14 days after collection
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Chilled Platelets St(dy -

5
* DoD funded trial = $26m (ClI @tﬁfSpinella)

* Phase lll, multicenter, randeized, double blinded, adaptive, non-inferiority, storage
duratlon ranging trial in &@OO cardiac surgery patients with active bleeding

— Phase 1 are CSP n@?’\ inferior to RT platelets (day 7)

— Phase 2 - how&%ng in storage (to day 21) is non-inferiority maintained?
e CHIPS trials - UK@Slte for trial —aim start Jan 22

— PIymoutJ,aﬁ-lospltals NHS Trust + Bristol

\@

Welsh BIQ@ﬁ Service (central funding)

«  Phas® 0 Validation for MHRA - Apr 21
— Aim Phase 0 validation complete Feb 22
— Additional testing — Bioenergetic profiling
— D21, AP 100% plasma

w

Gwasanaeth Gwaed Cymru
Welsh Blood Service
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CSP for, Quality Assurance

« UK NEQAS — Externalﬂuallty Assurance (EQA)
e Platelet functlon réstmg No current EQA

* Pilot trial startef?\g UK NEQAS and Welsh Blood service
— Dec 2021;@- Conflrmatory testing and protocol developmént

— Feb 2922 Pilot EQA exercise (2-3 sites) @6\@
— M@% 2022 — Larger pilot EQA with |nterpretat|on (ﬁ+ sites)
e Summer 2022 — Publish findings “”Q

w UK NEQAS

Gwasanaeth Gwaed Cymru
Welsh Blood Service International Quall‘gy Expertlse
&
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Cold stored plateletS' =

 Preserved haemﬁstatw function for 14 days, ‘equivalent’ up to 21
— Capable ofci'eversmg thrombocytopathy

. Reassurlqg ‘clinical safety data

o Practlcgf’ beneflts Cost, time, space and wastage o

O\Q)

"oo 'Qf&
f»'\© -
Q c»;\\o
Time for a trial... &

@Q

Time to find out if cold storage of platelets js’ ‘better for bleeding?
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USAISR — COL Andrew p. Cap Mﬂédlcal Corps, US Army
University of Bristol - Prof An‘drew Mumford
Centre of Defence Pathology‘ﬁ Defence Professors
DCA Pathology — Lt CgﬁEmma Hutley
Prof. Mil. Med - Cgﬁ)awd Woods RAMC
Prof. Mil. Anae%t‘hesm — Col Tom Wooley RAMC
HCCA ( Army} “Col (Rtd) Heidi Doughty
US Army Instwute of Surgical Research (Texas, USA)
Umang@§harma Grantham Peltier, Colby Mclntosh, Kristin Reddoch—Cardenas

University of Bristol &
Lucy FitzGibbon, Riyaad Aungraheeta, Chris Taswell &O&e@Q
Welsh Blood Service Qé@e'
Chloe George a’@@%
Dr Janet Burchill &






