
Conservation des concentrés plaquettaires
à 4°C : une solution d’avenir ? 

Dr  Tom Scorer
Surgeon Commander, Royal Navy

Haematology Consultant, University Hospital, Plymouth 20
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Déclaration de conflits d'intérêts
Nom : Tom Scorer

! J'ai, ou ai eu durant les trois dernières années, une affiliation, des intérêts financiers ou autres
intérêts avec un organisme industriel ou commercial de type :

! Rémunération / Bourse / Honoraires
! Orateur / Consultant
! Autre : 

Nom de l'organisme / des organismes :

ü Je n'ai pas de conflit d'intérêt
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Bleeding = Preventable death

• No. 1 cause of preventable death
• Transfusion saves lives
– 20 x Survival benefit – within 13 mins

• Platelets – reduce mortality 

2

Acosta JA, et al. J Am Coll Surg 1998
Eastridge BJ, et al. J Trauma Acute Care Surg 2012;73: S431-7
Peralta et al. Int J Crit Illn Inj Sci. 2016 Oct-Dec; 6(4): 188–193.
Cardenas et al. Blood Adv. 2018 Jul 24; 2(14): 1696–1704.
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5225762/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6058234/


Standard of Care
Stored at 22℃ - Warm 
• Require an incubator agitator 
• Safety 
– Greatest Infec,on risk
– 1:5000 bacterial contamina,on 

• Short shelf life 5-7 days
– Wastage = 4% - 25%
– UK >10,000 units = £2million pa.
– US >200,000 units = $1 billion pa.

• Resupply (cost / frequency)
– Flights every 5 days – £70K ea. 

Platelets are Challenging…
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Warm Platelets
Survival vs Function 

4

in vivo survival best warm

Becker, G.A et al.(1973) Transfusion, 13, 61-68.
Valeri, C.R. (1974a) The New England journal of medicine, 290, 353-358
Seghatchian J et al. (1997) Transfusion Medicine 11 (2) 130-144
Bikker, A (2016) Transfusion, 56, 1030-1037
Murphy, S et al. NEJM 1969;280(20);1094-1098

The standard of care platelet product is 
op3mized to prevent bleeding in 

thrombocytopaenic pa3ents

Platelet 
Function
Declines

with warm 
storage 
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Cold Stored Platelets 
Evidence

• Reduced bacterial proliferation 
• Respond to inhibition 
• Improved aggregation responses 
• Stronger clot formation
• Enhanced function - arterial shear
• Logistical benefits 

Reddoch, K.M  (2014) Shock, 41, 54-61. 
Baimukanova, G (2015) Vox Sanguinis, 109, 5
Reddoch, K.M (2016) Shock, 45, 220-227.
Wood, B. (2016) Transfusion, 56, 2548-2559.
Getz, T.M (2016) Transfusion, 56, 1320-1328.
Nair, P.M (2017) Arteriosclerosis, Thrombosis, and 
Vascular Biology, 37
Nair, P.M (2017) British Journal of Haematology, 178, 
119-129.
Cap, A.P. (2017) Blood, 130
Babic, A.M (2007) Transfusion, 47, 442-451. 
NasrEldin, E. (2017) Pediatric Hematology Oncology 
Journal, 2, 29-34.
Ketter, P. (2017) Blood 2017 130:2407
Stubbs, J.R (2017) Transfusion, 57, 2836-2844.

5
Enables PLT transfusion in more remote and constrained se5ngs
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Cold Stored Platelets
Safety – Bacterial contamina1on

4 logs!

No growth at 4C

Ketter TRANSFUSION 2019.

Refrigeration lowers risk of bacterial contamination & sepsis.
PLT at RT feed bacterial growth (lactate).

6
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PLT stored at RT 
feed bacteria!

All bacteria: more 
growth @ RT, but…

A. baumannii, S. 
aureus, S. 
epidermidis grow 
better w/ RT PLT 
than in RT plasma! 

Cold storage slows 
metabolism & growth, 
reduces glucose 
consumption.

Ke#er Transfusion 2019.

Cold Stored Platelets
Safety – Refrigeration is SAFER

7
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Safety: refrigerated platelets respond
to physiologic inhibitory signals

Reddoch SHOCK 2016 8
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Safety: refrigerated platelets respond
to physiologic inhibitory signals

Reddoch SHOCK 2016 9
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Aggregation response to multiple agonists 
well preserved in PAS at 4°C

Getz Transfusion 2016
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CSP retain greater response to dual agonists

Getz Transfusion 2016
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Cold Storage - Results Consistent
• Aggregation
• Adhesion under flow, spreading, anti-PLT drug reversal
• Clot strength
• Clot retraction
• Clot architecture
• Thrombin generation
• TEG/ROTEM
• Mitochondrial function
• Apoptosis activation
• Membrane integrity
• Granule content
• Response to regulatory stimuli
• RNA preservation
• Inflammatory potential (TXA2 and sCD40L release)
• Bacterial growth
• In vivo (rat) hemostasis (histology, intravital microscopy)
• Clinical bleeding

12

Current practice focuses on 
Quality (pH), HSR, 

morphology…

4C better
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Do CSP correct dysfunction?

Can cold stored platelets correct platelet dysfunction?
1. Anti-platelet medication  - in vitro drug spiking
2. Cardiopulmonary  bypass – in vitro model
3. Patients post cardiac bypass – ex vivo analysis 
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CSP reverse thrombocytopathy
in vitro models
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Study Aim 

Can cold stored platelets correct platelet dysfuncAon?
1. An,-platelet medica,on  - in vitro drug spiking
2. Cardiac bypass – ex vivo model
3. Pa,ents post cardiac bypass – ex vivo analysis 

• Physiologically relevant 
– Novel - Ibidi Flow Chamber assay

15

Cold Platelets in Cardiac Surgery (CoPiCS) Study 
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16

General Study design

n = 20 

n = 20 

Cardiac Surgery paAents
“all comers” n = 20

16 male, 4 female, mean age 62.4yrs
7 concurrent anA-PLT medicaAon
Valve, CABG, complex
CPB – mean 62.3 mins
Cross clamp Ame – mean 63.4 mins

Analysis 
TEG – venous shear
Flow chamber assay – arterial shear
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Ibidi Flow chamber assay

17

Sample infused at arterial shear Washed Fixed Imaged
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Brightfield image 

DiOC6 = All cells

CTV =Transfused Platelets

DRAQ5 = WBC nuclei

Composite Image 

OMACS Flow Chamber slides – Cell staining

3D Images acquired as a z-stack 
18
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Results – Area and Height

19

Area covered - Adherence of PLTs
No difference

Height - AggregaAon of PLTs
Cold greater than Warm 
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Results – Clot Volume

20

Greater clot volume with CSP (P < 0.001)

Clot volume is due to CSP 

Predominant contribution is increased aggregation
Directly attributed to CSP 
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CSP – logistical advantages 

Can stored alongside Red Blood Cells or WB

• No agitator
• No incubator
• Prolonged storage times – 14-21 days

Enable platelet transfusion in more remote 
and constrained settings
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DoD Clinical Experience
implements CSP in DCR: JAN 2016

Shelf life 3d in 2016, validation to 5d
Shelf life extension to 10d JUN 2017
Shelf life extension to 14d FEB 2019

First CSP transfusion: 15 APR 2016
CSP used in Damage Control Resuscitation (DCR) along 
with RTP

Gradual increase in CSP 
vs. RTP production, now 
mostly CSP (>2000U total 
PLT produced since 2016) 
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Clinical experience DoD

Injury pattern CSP vs. RTP
• More likely to suffer blast or GSW, penetrating or multiple
• No difference in TBI distribution

CSP interventions vs. RTP:
• Less likely to be operatively managed
• No difference in TXA (most patients received in both groups), FVII (use rare); transfusions similar

CSP outcomes vs. RTP:
• No difference in VTE, arterial thrombosis, sepsis, mortality
• No difference in outcomes adjusted for ISS

Overall CSP assessment:
• CSP-containing DCR clinical safety and efficacy similar c/w RTP-only DCR
• CSP 14d shelf life and bacterial safety compelling
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Norway - Pilot RCT 

24

• Pilot trial CSP vs RTP in cardiac Sx published – Sep 20
• No difference – no safety concerns 

20
21

 ©
 S

oc
iét

é F
ran

ça
ise

 de
 Tr

an
sfu

sio
n S

an
gu

ine
, T

ou
s d

roi
ts 

rés
erv

és
 - T

ou
te 

rep
rod

uc
tio

n m
êm

e p
art

iel
le 

es
t in

ter
dit

e.

20
19

 ©
 S

oc
iét

é F
ran

ça
ise

 de
 Tr

an
sfu

sio
n S

an
gu

ine
, T

ou
s d

roi
ts 

rés
erv

és
 - T

ou
te 

rep
rod

uc
tio

n m
êm

e p
art

iel
le 

es
t in

ter
dit

e.

20
21

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e.

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e



Updates

25

• FDA – license for CSP – stored for up to 14 days – Jan 20
• DoD funding CHIPS - $26 million
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Chilled Platelets Study - CHIPS
• DoD funded trial – $26m (CI Phil Spinella)
• Phase III, multicenter, randomized, double blinded, adaptive, non-inferiority, storage 

duration ranging trial in 1000 cardiac surgery patients with active bleeding
– Phase 1 are CSP non-inferior to RT platelets (day 7)
– Phase 2 – how long in storage (to day 21) is non-inferiority maintained?

• CHIPS trials - UK site for trial – aim start Jan 22
– Plymouth Hospitals NHS Trust ± Bristol

Welsh Blood Service (central funding)
• Phase 0 Validation for MHRA - Apr 21

– Aim Phase 0 validation complete Feb 22
– Additional testing – Bioenergetic profiling 
– D21, AP 100% plasma

UK CHIPS
26
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CSP for Quality Assurance
• UK NEQAS – External Quality Assurance (EQA)
• Platelet function testing – No current EQA
• Pilot trial starting UK NEQAS and Welsh Blood service
– Dec 2021 – Confirmatory testing and protocol development 
– Feb 2022 – Pilot EQA exercise (2-3 sites)
– May 2022 – Larger pilot EQA with interpretation (15+ sites)

• Summer 2022 – Publish findings 
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Summary

Cold stored platelets:
• Preserved haemostatic function for 14 days, ‘equivalent’ up to 21
– Capable of reversing thrombocytopathy 

• Reassuring clinical safety data 
• Practical benefits: Cost, time, space and wastage

Time for a trial… 
Time to find out if cold storage of platelets is better for bleeding?
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Thank you 

USAISR – COL Andrew p. Cap Medical Corps, US Army
University of Bristol - Prof Andrew Mumford 

Centre of Defence Pathology & Defence Professors 
DCA Pathology – Lt Col Emma Hutley
Prof. Mil. Med – Col David Woods RAMC
Prof. Mil. Anaesthesia – Col Tom Wooley RAMC
HCCA (Army) – Col (Rtd) Heidi Doughty 

US Army Ins8tute of Surgical Research (Texas, USA)
Umang Sharma,  Grantham PelMer, Colby McIntosh, KrisMn Reddoch-Cardenas

University of Bristol
Lucy FitzGibbon, Riyaad Aungraheeta, Chris Taswell

Welsh Blood Service
Chloe George
Dr Janet Burchill
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