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Fig 1. Role of platelets in thrombus formation. Platelets activate on contact with subendothelial proteins (collagen, vWF) to express CD62P and release microparticles, a-granules, and
dense granules. Activated platelets aggregate in response to collagen, epinephrine, ADP, thrombin, fibrinogen, vWF, platelet-activating factor, and thrombin receptor-activating
protein-6. Micropartides, tissue factor, and FVa released by platelets enhance thrombin generation to provide positive feedback for thrombus generation,



KoKKia atpomeTaAlwy

Table 1
Platelet granule contents and function in hemostasis
Granule Class Components Function
o Large adhesive vWF Platelet aggregation . ,
proteins Thrombospondin-1 °CI))\8y IJ.OV(OST] avTio paon
Vitronectin
Fibronectin
Mitogenic factors WVEGF Wound repair '
. Tor o *Avoola
B
PDGF
Coagulation Factors V, VI, XII, XII Coagulation '
factors ‘EmovAwon twv
Protease Protein C Anticoagulation v
inhibitors PAI-1 Tpavuatwyv
TFPI
Soluble immune  PF4 Inflammation ,
factors RANTES . AYYSIOYSVSO]’]
P-Thromboglobulin/MAP-2
sCD40L
Dense Dense granule ADP, ATP Platelet o A7 Y
contents activation/aggregation AUEJT] On OYKO‘)V Kat
5-HT Platelet “ STC'IO'TQO'T]
activation/aggregation
Calcium pyrophosphate Coagulation

Abbreviations: NAP-2, neutrophil-activating peptide-2; PAlI-1, plasminogen activator in-
hibitor; PDGF, platelet-derived growth factor; RANTES, regulated on activation, normal T
cell expressed and secreted; TFPI, tissue factor pathway inhibitor; TGF{3, transforming
growth factor [3; VEGF, vascular endothelial growth factor.
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Fig 2. Platelet metabolism. The glycolysis (A) and the tricarboxylic aad
(TCAY cycle (B).
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Table 1
In vivo and in vitro changes of platelet storage lesion.
Tests Changes
In vivo Reduction in recovery, survival and hemostatic activity [2]
In vitro
Energy metabolism Increase in glucose consumption and lactate production [12,14]

Reduced glucose utilization [23]
Decrease in glucose level, pO; and pH [12,14,22 28 35,37]
Increase in pC0, and accumulation of lactate [12,22,35]
Decline in mitochondrial oxidative respiration [23]
Aggregation Lower response in agonist-induced aggregation [6,12,16]
Morphology Shape changes from discoid to spheroid (disk-to-sphere transformation) [3,6]
Mean platelet volume decrease (fragmentation, or microparticle formation) [6,16], and later increase (swelling) [12,19]
Decrease in swirling score, and hypotonic shock response [12,35]

Activation Increase in P-selectin (CD62P), soluble P-selectin and CD63 expression due to a-granule release [12,14,19]
Externalization of phosphatidylserine [837]
GP expression Increase of GPllla and GPIIb expression [3]

Increase of (D41 and (D61 expression [3,37]
Clustering of a-subunits of GPIb [3,36]

Apoptosis Activation of apoptosis machinery (caspase-3) [37]
No change or reduction in mitochondrial transmembrane potentials (Awm) [6,37]
Signaling Slight decrease in vWF binding [3]

Reduced calcium ion flux [3]
Adhesion Decrease in fibrinogen binding [3]
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Mapayovteg mou emoslvwvouv tnv PSL

Stressors which exaggerating platelet storage lesion.

Temperature <20°C [3,36]
Hypoxic/hypercarbic state [37]
Lower pH < 6.8, 6.4 or 6.2 [2,14]
Lower glucose level [12,17,18,21-23]

Highly concentrated [16,22,35]
Plasma reduction [16]/deprivation [36]

Interruption of agitation [30,31]
Ultraviolet light (UVB > UVC) [23,24]
Experimental

Calcium ionophore (A23187) [37]

Inhibitor for mitochondrial respiration (sodium azide) [37]
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Fig 5. Immune system effects of PSLs. Platelets and contaminating leukocytes in stored PCs mediate immune system dysfunction via cytokines and PMPs. These constituents combine to
cause NHTRs, transfusion-related lung injury, and TRIM. The latter 2 reactions require a “1st hit” such as endotoxemia, which has been simulated by LPS addition in vitro.
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Emidpaon Beppokpaociac amobnkeuong

RT storage Cold storage (5-7 days) DMSO frozen storage
In-vitro parameter (5-7 days) [23—-25] [28-32,33"" 34 35] {months-years) [36-39,40%,.41-43]
Count of normal size plakelets Maintained Decreased Decreased
Mean platelet volume Marmal Marmal or slightly decreased Decreased
pH Very reduced Mildly reduced Mildly reduced
Ability to swirl Maintained Reduced Reduced
Microparticle content Lawwar Increased Highby increased
Clot formation time Increased Mainiained or decreased Very decreased; normal when
microparticles remowed

Aggregation in response fo Maormal Increcsed response Decreased response

ADP, collagen, epinephrine
Thromboxane A2 production Delcryed MNormal or Increased Reduced

after ADP stimulafion
Thraembin generafion Delcryed Mot deleyed Mot delayed

MNarmal levels Increased levels Highly increased

WWF-Gplb binding Marmal Increased Increased
Gplb dustering Mot significantly increased Highbly increased Mot evaluated
Association stake of Minimal Increased Increased

14-3-3¢ protein
Lipid raft formation Increased Very increased Very increased

Granule secretion

Cytoskeleton characteristics
(electron microscopy)

Membrane CDG2P expression
Phosphatidylserine

externalization
Membrane CD40L
Factor W binding
ATP production efficiency

Mildly reduced

Storage time dependent
modest changes in
canalicular system and
granule content

Increased
Modestly increased

Similar to control
Similar to control

Poor

Increased

Impaired, with increased
psevdopodia and granule
redistribution and reduced
granule content. Abered
microtubule and open
canalicular system

Very increased

Increased

Increased
Increased

Modesily reduced

Highly increased

Three populations which range from
preserved but acfivated (increased
pseuvdopodia and granule
redistribution) to balloon-shaped with
swollen canalicular system, reduced
mitochondria, and fragmented,
damaged spherical platelets with no
preserved canalicular system,
mitochondria or granules

Highly increased

Increased

Increased
Increased in microparticles

Modesthy reduced

RT, room fem perture.
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o LMEKTPOPWTOUETPO
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Bloymuikot 6eikTec

o TAvkOodn, YaAakTiko o0&V < 20mMol, LDH
= PO2, PCO2, pH>6,4
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Table 1 In vifro tests of platelet function

Correlation with

Aspect of FrECOVETY Or
platelet function  Test Use  survival reported?  Advantages Disadvantages
Morphology Kunicki score W s Simple Labour intensive.
Swirling P Yes [pH) Simple, non-imeasive Subjective, insensitive.
ESC v Yes. Simple Labour intensive.
TOTTY ALLTECRTELTY W frr Variely of agonists available, Labour intensive,
adhesion specific defects idenfified non-physiological.
PRA-100 v Mo Small sample volume, rapid, Inflexible, not easiby
high shear, mimics bleeding time applied to PC.
Perfusion assays W Mo Adhesion, aggregation, thrombus Technically demanding,
Tormalion assessed real lime specialised equipment.
CPA A Mo Small volume of sample, high shear, Little experience with
phiysiological commercial instrurment.
RPFA W Mo Simple Lest Intlexitle,
Platelet works A Mo Simple test Little experience with PC,
Glycoprotein P-selectin v Yes. Rapid, can b applied to Activation markers prone to
expression Gplb W s whaole blood or PC, variely ol artefactual changes, samples
I 1y T ghycoproteins can be assessed. need fo be analysed immediatehy
CDE3 W Mo Response to various agonists or fixed. Experience required in
can e assessed Tlow cytometry. Doesn't measure
proteins shed from surface.
Pro—coagulant Phospholipid exposure, v MO Easily performed il already performing Indirect assessment, prone Lo
activity microparticle generation ather flow cytometry assay artefactual changes,
Thrombin generation v Mo Can be applied to whole blood or PC, Specialist equipment for
direct measurement Nuorescent end points.
Modified AFTT v Mo Simple Insensitive.
Metabolism Lactate accumulation A Yes (pH) Can store samples for analysis,
relatively simple
pH 0 Yes [extremes) Simple
HSR W Yes (extremes) Simple Only extreme results informative.
ATP Ay s [extre Relatively simple Labour intensive,
Apoptosis Anionic phospholipids W Mo Maost can be measured by No widespread experience with PC
Microparticles Mow cylomelny yel, emenging feld.
Mitochondrial Ay MNo
membrane potential v Mo
Clot Tormation/ Haemost asis v Mo Rapid and simple Measures Clob properiies only.
retraction Analysis System
TEG W Mo Rapid, measures global haemostasis, Dependent upon coagulation and

may aid transfusion managemenl

librrinolylic systems as well
as platelet function.




MpOoAnNWn HETAYYIONG EMUOAUCHEVWYV TTIAPAYWY WYV

KaAn avtionyia

A@aipeon TV TPpOTOV KUPIKOV KATA TNV AUOANPia
MeBoodot eAcyyov yia Paktnprauia:

= Metpnon yavkodne, pO2, pCO2

s JVOTNUATA avTouaTewV KaAAtepyewwy (BacT/ALERT
BacTec )

s JUYYEVELA TTPWTEIVWV Ue entiooyAvkavee BacTx™
= Kvttapouetpia porg, dielectrophoresis

ITepimmov 10 50% TV EMUOAVOUEVOV AOK®OV OEV AVIXVEVOVTOL

MeBooo1 adpavomoinong taboyovev
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Fig. 1. Strategies applied for risk reduction of transfusion-trans- Kal apbeepa e

mitted bacterial transmission via platelets in Europe. Green, rou-

tine-based screening; orange, routine-based pathogen inactiva- v v

tion; bllfc, only partia'xl and/or quality control testing; \\_rhitc, no T[apa'taon TOV XpOVOU
data available; dots, mini states. The map was generated with www. v

mapcharts.net. }\n En g
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Detailed strategies of individual member states (MS) to prevent contaminated platelet concentrate (PC) transfusion. A) Shelf life reduction to 4 days with an extension to 5 days by additional testing with culture-based or
rapid microbiological methods (dashed line). B) Implementation of a random quality control (QC) testing; release of platelets up to day 7 is possible in individual MS dependent on additional measures to detect bacteria
(dashed lines). C) Routine culture-based screening with early sampling. A 2-bottle strategy (aerobic and anaerobic) is followed except for Denmark, where an aerobic culture bottle is used. Shelf life varies between 5 and
7 days among the respective MS. Ireland and UK allow additional testing on day 4 for shelf life extension to day 7. D) Routine culture-based screening with late sampling and a corresponding shelf life of 7 days. E)
Implementation of pathogen reduction; red boxes indicate the sampling period.
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Amaitnosic  EDQM

AvaxktOevta AIM pag povadag

Parameterto be checked Requirements Frequency of control
ABO, RhD Grouping All units OﬂuKOg SASYXOQ:
Anti-HIV 1 &2 Megative by approved screening  All units Serhng
fest ETMUOAVVOELG
HBsAqg Megative by approved screening  All units
test
Anti-HCV Megative by approved screening  All units .
test Regarding the
Volume > 40 mL per 60 ¢ 10%of All uniis microbial quality
platelets
, — control of blood
Platelet content per final unit* = 60> 10° 1 per cent of all units with a .
minimum of 10 units per month components, SpeCIﬁC
Residual leucocytes per final 1 per cent of all units with a requlrements have to be

unit ¢ minimum of 10 units per month fulfllled by BE

a. prepared from buffy-coat a. < (.05 = 100
b. prepared from PRP b. < 0.2 = 10°

@ Ifdifferent from “All units’, the frequency of control is an indication of minimal frequency but, where statistical
process contmol is used to minimise the risk of process deviation, this frequency may be adjusted accardingly.

B These requirements are deemed to have been metif 75 percent of the tested units fall within the values
indicated.

¢ Tham raaniramants ara deamad tn hawe hean matif A0 nar rant nfthe tactad anitc fall within the waloes

d Para meterto be checked  Requirements Frequency of control ? le at
pH measured (+ 22 () at > b4 1 per cent of all units with a
the end of the recommended minimum of 4 units per month

shelf-life*




AlporretaAla deEapevoTiolnUEVa

o€ MAaopa / mPooBETIKO dlaAupa

Table 5C-2
Parameterto be checked  Requirements Frequency of control ?
ABO, RhD Grouping All units
Anti-HV 182 Negative by approved screening All units
test
HBsAg Negative by approved screening All units
test
Anti-HCY Negative by approved screening All units
test
Volume = 40 mL per 60 x 10° of All units
platelets
Platelet content per final unit*  Minimum 2 x 10" 1 per cent of all units with a
minimum of 10 units per month
Residual leucocyte content® <1 10° per final unit 1 per cent of all units with a
minimum of 10 units per month
pH measured (+ 22°() at >64 1 per cent of all units with a
the end of the recommended minimum of 4 units per month

shelf-life *

Table 5C-4
Parameterto be checked  Requirements Frequency of control ¢
ABO, RhD Grouping Al units
Anti-HV 182 Neqative by appraved screening All units
test
HBsAg Negative by approved screening All units
test
Anti-HCY Neqative by appraved screening All units
test
Volume > 40 mL per0 x 10%of Al units
platelets
Platelet content® Minimum 2 10" perunit 1 per cent of all units with a
minimunm of 10 units per month
Residual leucocyte content® < 0.3 10° per unit 1 per cent of all units witha
minimum of 10 units per mnth
pH measured (+ 22°C) at >64 1 per cent of all units witha
the end of the recommended minimum of 4 units per mnth

shelf-life




Platelets, Recovered, Pooled, Leucocyte-Depleted, in
Additive Solution/ Pathogen-reduced

Parameterto be checked  Requirements Frequency of control? . 9.
swirling phenomenon
ABO, RhD Grouping All units
anti-HIV 1 &2 Negative by approved screening All units
test normal morphology
HEsAg Negative by approved screening  All units
test
anti-HCV Negative by approved screening Al units
test
Yolume = 40 ml per 60 x 10° of All units
platelets
Platelet content® Minimum 2 < 10" 1% of all units with a minimum
of 10 units per month
Residual leucocytes - < 1 ¢ 108 /unit 1% of all wnits with a minimum
of 10 units per month
pH measured (+ 22°C)atthe =64 1% of all units with a minimum
end of the recommended shelf of 4 units per month

life ¢




Platelets Apheresis Leucocyte-Depleted

mAQopd N TPOOCHETIKO

Table 5C-8

Parameterto be checked  Requirements Frequency of control?
ABO, RhD Grouping All units
Anti-HIV 1 &2 Negative by approved screening Al units

test
HBsAg Negative by appraved screening  All units

test
Anti-HCV Negative by approved screening  All units

test
Volume = 40 ml per 6l x 10°of Al units

platelets
Platelet content Standard unit: minimum 1 per cent of all units with a

2 3 10" per unit

For use in neonates or infants:
minimum 0.5 % 10" per unit

minimum of 10 units per month

Residual leucocyte content®

< 15 10 per unit

1 per cent of all units with a
minimum of 10 units per month

Table 5C-7
Parameterto be checked  Requirements Frequency of control?
ABO, RRD Grouping All units
Anti-HIV 182 Negative by approved screening  All units
test
HB:sAg Negative by approved screening All units
test
Anti-HCY Negative by approved screening  All units
test
Volume = 40 ml per 60 x10° of All uniits
platelets
Platelet content Standard unit: 1 per centof all units witha
minimum 2 ¢ 10" perunit ~ minimum of 10 units per month
For use in neonates or infants:
minimum 0.5 % 10" per unit
Residual leucocyte content® < 0.3 5 10° per unit 1 per cent of all units with a
minimum of 10 units per manth
pH measured H 22°C) at >64 1 per cent of all units with a
the end of the recommended minimum of 4 units per month

shelf-life

pH measured (+ 22°C) at
the end of the recommended
shelf-life

=64

1 per cent of all units with a
minimum of 4 units per month




Platelets, Cryopreserved

Parametertobe checked  Requirements Frequency of control
Volume 50-200 mL All units
Platelet confent > 40 per cent of the pre-freeze  All units

platelet content

Platelets, Cryo when thawed will not swirl,
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