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H TUXN TWV AEUPOKUTTAPWY OTO
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A systematic review
of transfusion-
associated graft
versus host disease
(TA-GVHD),

Blood 2016
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[TapayovTeg
TTou KaBopilouv
NV
ETTIKIVOUVOTNTA

HIOG PETAYYIONG
via TA-GvHD

- H xopriynon ppéokou

- H tTapouacia

- H perdyyion HLA cupatou

. 2UXvOTNTa OTIC EUTTOOEIC

aipaTog

QVOOOQVETTAPKEIAG N
OVOOOKOTAOTOANG OTO DEKTN

aigaTog N aigaTtog atro
OUYYEVEIC

opadec acBevwyv 0.1-1%
(Dwyre et al. Vox Sang 2008)
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[MpoAnwn TA-GVHD

AKTIVO[3OANnON AdpavoTroinon



AKTIVOBOANON

- y-akTIvOoBoAia (kaiglo-137, koBaATio-60)
- X-akTivoBoAia (vox Sang.2005)



AKTIVOBOAIQ: OTTOTEAECHATIKOTNTA
(atTrevepyotroinon TwV T-AEU@POKUTTAPWYV)
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TTOPAYWYA AIMOTTETOAIWY.
INTECEPT - 2008: divetal £ykpion otnv E.E. o1n
MIRASOL pIBo@AaBivn (Mirasol) kal Tnv

apotooaAévn S-59 (Intercept) woTe va
THERAFLEX MNV akTivofovoAouvTal Ta TTapaywya

algoTTETAAIWY TTOU £XOUV adPavOoTToINOEi

2020: diveTal Eykpion o€ TTOAAEG

XWPES yia TV Xpnon pio@AaBivng
oTNnV adpavoTroinon oAIKoU aipgaTog
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v Irradiation vs Pl treatment (Mirasol)
0€ AVOOTOAN TTOA/OPOU TwWV T-AEUKOKUTTAPWV

Meiwon IkavoTnTag TTOAN/OHOU TWV

o @aivetal OTI HETA TNV V-
T cells H nvy

akTIVOBOAnon Ta T-KUTTOPA
dlATNPOUV KATTOIEC AVOOOIKAVOTNTEG
YEYOVOG TTOU eV ouuPaivel ueTa
atré adpavoTtroinon.

KAIVIKR) TTpAEN?

A Treatment in plasma

O OkmvoBoAnon '

@ adpavotoinon & K

% energy delivery

Treatment in PAS

Fast et al, Transfusion 2011
Castro et al, Transfusion 2018



AkTIVOBSAANON - KYTTAPIKEZ BAABEX
EVAVTI . EpuBpé
- AIJOTTETAAIO

adPAVOTIOIiNONG




ETridpaon aktivoBoAnonc ota
OUMTTUKVWHEVA gpuBpa
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AdpavoTroinon o€ OAIKO aiua:
Apaon Pl pe Rivoflavin ota epuBpd
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Fig. 2. Potassium concentration in Mirasol-treated versus gamma-
irradiated RBCs over time. Mean values of extracellular [K*] in

Transfus Med Hemother 2019;46:240-247



Apdaon TnG adpavoTtroinong (Rivoflavin) ota
OUMTTUKVWHEVA EpUBPA KATA TV aTT0BNKEUON

Mikpopopia EpuBpokutTtapikr pala
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Y- OKTIVOBOAia
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- Lacey et al, Transfusion 2021




Table 1 In vitro parameters of leukoreduced platelet concentrates in
plasma, irradiated with 25 Gy on day 1

ETridopaon

, Reference Irradiated P-value

QKTIVOBOANONG i

Volume, ml 362+ 13 363+15 092

()' TG Platelets, x 10° 41 +35 394+ 40 015

Leucocytes, x 10 0-04 +0-04 0-05 + 005 0-52

AI M O rl ETA/\IA Red cells, x 10° 013008 014011 045
Day 8

= = A Y Swirl 27+06 26+08 034

(In vitro YEAETEQ) ;

p0,, mmHg 52+ 13 47+16 0-48

pCO,, mmHg 45+3 51+22 0-40

Bicarbonate, mmol/l 76+23 8:0+21 032

Glucose, mmol/l 1M1-6+22 10-2+36 0-09

Lactate, mmol/l 156 +35 175 +57 012

CD62 expression, % 20+7 23+12 0-33

Morphology 223+26 194 £ 56 006

Results are expressed as mean + standard deviation (n = 12).

Gamma irradiation does not affect 7-day storage of
platelet concentrates

P, F, van der Meer & R, N, |, Pictersz
Sanguin Blood Bavk Novth West region. Amsterdant, the Netherfonds



AIMOIETAAIA

O MEUMOVWHPEVEC NTTIEC METARBOAIKEC dIATAPAXEC,
EVEPYOTTOINONG KAl JEiwan Tou apiBuou TRV 51 nuEpa
TNG a1ToBrnKeuong AlJOTTETAAIWY agaipeong

Mallhi et al, 2016

Table 3 - Day 5 in vitro parameters, of 400 apheresis derived platelet concentrates, irradiated with 25 Gy on Day 1.

Parameters Mean + SD (95% CI) p value (2-tailed)
Non-irradiated Irradiated

Morphology score 288 + 10 (278-298) 288 + 10 (278-298) 0.112
Platelet counts 1225 + 152 (1073-1377) 1156 + 124 (1032-1280) <0.001%
pH 6.57 £+ 0.25 (6.32-6.82) 6.56 = 0.25 (6.31-6.81) <0.001%
pO2 27.7 £10.2 (17.5-37.9) 27.6 + 10.7 (16.9-38.3) 0.141
pCO» 62.9 + 8.2 (54.7-71.1) 62.7 = 8.2 (54.5-70.9) 0.622
Na* 146.4 + 11.3 (135.1-157.7) 146.4 + 11.5 (134.9-157.9) 0.825
K* 3.18 £ 0.45 (2.73-3.63) 3.19+ 0.5 (2.69-3.69) 0.234
HCO4 13.6 +£ 1.8 (11.8-15.4) 13.6 + 1.8 (11.8-154) 0.206
Ca?* 6.47 £ 0.9 (5.57-7.37) 6.47 + 0.9 (5.57-7.37) 0.087
Lactate 4.16 + 1.4 (2.76-5.56) 4.52 + 1.5 (3.02-6.02) <0.001%
Glucose 395 + 26 (369-421) 384 + 38 (346-422) <0.001%
CD62P 27.7 £ 6.8 (20.9-34.5) 29.41 + 7 (22.41-36.41) <0.001*

# p value < 0.05 is considered to be significant.




The effect of gamma irradiation on platelet redox state

during storage
Nodeh et al, Transfusion 2021
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TRAP trial: 533 acOeveig pe
OAA
Blood. 2005 May 15; 105(10): 41064114

Meiwpevn avTaTtrokpion OTIC
PLT petayyioeig Je:
UV-B A gamma-akTivooAnon

. i010 ATTOTEAEOPATIKOTNTA?

QIMOTTETAAIWYV UE ) XWPIC OKTIVOOANON

Zhu et al, Transfusion Med Hematother, 2014
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Hematother, 2014



BAGPeG
QIMOTTETAAIWV
LUETA ATTO
adpavoTToinon
(In vitro)

TABLE 2 | Summary of impact of pathogen inactivation (PI) treatment on platelet
features compared to untreated control.

Platelet storage feature Pl system

INTERCEPT MIRASOL  THERAFLEX
Metabolic activity + (96); 1 (97) 1 {98) 1 (99)
Platelet activation 1 (96, 100) 1 (88) 1 (99)
(CDB2P expression)
Platelet adhesion + (101); 1 (102 | (102); £(103) n.d.
(under flow)
Clot formation | (104) 1®, 1°(105) 1 (99)
{thrombo-elastography)
Responsiveness 1 (102); £14 (106 | (98) + (249)
{to agonists)
Platelet apoptosis + (107); 1 (108)° t(109) 1 (99)
(PS exposure)
Platelet microparticle t (110) t(111) t(112)
release
Free mitochondria n.d. 1 (99) n.d.
release

| = decrease; + = similar; 1 = increase; n.d. = nof determined. The references are only
exampies of published sfudies, but are not comprehensive. Differences in some study
outcomes could be due to variations in production methods used (platelet-rich plasma
vs BC/PCs or apheresis PCs), composition in storage solution—plasma vs piatelet
additive solution (in different concentration)—and assay procedures.

*At end of sforage.

EThrombus stability.

“Agaregation.

“Agonist-dependent.



UV/amotosalen

UV/riboflavin \

D

Mitochondria
release

apoptosis o Ve \
development%\\ :
Cagpage N

MVs release

mRNA expression GP modulation

protein synthesis?

wlecular model! of signaling triggered by ultraviolet (UV)/nboflavin (MIRASOL) and UV/amotosalen (INTERCEPT) ir
rface/receptor proteins to activate p38MAPK kinase as one of the central players in the signaling cascade. Thus
orylation (P-p38) is involved in regulating (1) degranulation, (2) release of free mitochondnia, (3) the modulation of
RNAs and potentially protein synthesis, (5) microvesicle (MVs) release, and (6) the development of apoptosis via |
se activation. This figure was modified from Ref. (150).




Jama, 2018
clinical review:
Pathogen-
reduced
platelets for the
prevention of
bleeding Iin

people of any
age

12 peAETEC
- 2075 aoBeveic Tuxalotroinuévol

- 42% Aeukoi, 1% Maupol, 1% loTtravoi, 1%
GaAAoI

.« 95% veoTTAACOUATIKI) VOOOG
10 xwpeg, Eupwtrn & AuEpIKA
Zuprloslg
Pl-treated platelets vs standard plt
- 9intercept, 2 Mirasol, 1 Intercept+Mirasol
- 2 Intercept vs Mirasol
TI peENETONKE
- Algoppayikd €Teloodia: aplBudg, TUTTOC KAl
ooBapdTnTa
- AvetmiBupunTeC avTIOPAOEIC
- AvAkKTnon aigoTtTeETaAiwyv
- Avaykec o€ epuBpd Kal aIPOoTTETAAIA



Table. Relative and Absolute Effects for Pathogen-Reduced Platelet Transfusion
vs Standard Platelet Transfusion

Anticipated Absolute Effects
Participants, Pathogen-Reduced Standard Quality of
No. Platelets, per 1000 Platelets,  the Evidence
Qutcomes (Studies, No.) Risk Ratio (95% Cl)  (95%Cl) per 1000  (GRADE)
Bleeding
Clinically significant 1392 1.10 (0.97-1.25) 627 (553-712) 570 Moderate
(57 §tudies) 7 7 o
Serious or 1495 1.24 (0.76-2.02) 44 (27-72) 36 Moderate
life-threateniqg (6 studies)
All-cause mortality 1509 0.81 (0.50-1.29) 43 (27-69) 54 Moderate
(6 studies) 7 . A
Participants with a 1340 1.09 (0.88-1.35) 196 (158-242) 179 Moderate
serious adverse event, (7 studies)
No.
Participants 1525 2.94 (2.08-4.16) 149 (106-212) 51 High
experiencing platelet (7 studies)
refractoriness, No.* - , ) ,
Platelet transfusions 1509 NA The mean number of platelet High
per participant, No. (6 studies) transfusions in the

pathogen-reduced platelet arm was
1.23 platelet transfusions higher
(0.86 to 1.61 higher)

Transfusion- 1132 NA No bacterial TTl occurred; studies Low
transmitted infection (6 studies) did not report on viral TT1.
(TT1)




e Otav 10 > 50% TWV XopnyouuEVWYV

Mqa Kl'] TTAPAYWYWV EiVal adPAVOTTIOINUEVO TTOPATNPEITA
MEIWMEVN AIMOOTATIKH Opdon

Aipoppayia:

Transfusion 2017 Arbaeen et al




O1 BAGBEC TWV AIPOTTETANIWY PETA ATTO Y-OKTIVOBOANON €ival
MEUMOVWMEVEG KOl TTEPIOCOTEPO ETTITEIVOUV (ATTIA) QAIVOUEVA TTOU
oupuBaivouv Adyw atroBnkeuong.

2.€ AVTiIBEON YE AUTEC TTOU oupPBaivouv PETA aTrd adpavoTroinon ol
OTTOIEC €ival €CECNUACUEVEC KAl ETTNPEACOUV TNV KAIVIKA] AVTATTOKPION
TWV JETAYYIOEWV



2 UMTTEQOOUATIKA

H akTivoBoAnon gival pia @tnvi,
ATTOTEAECMATIKA, OOKIHQOUEVN
MEBODOG TTOU AVATITUXONKE YIa TNV
avTiyeTwtmon 1ng TA-GVHD.
Epappdletal o€ OAa Ta TTAPAYWYA
QiJATOC XWPIC VA TTPOKAAEI
agloonueiwTeg BAGReC oTa
KUTTAPA TOU QiaTog

AvTiBeTa, n adpavotroinon, TTou
QVATITUXONKE yia TNV
QAVTIMETWTTION AOIJOYOVWV
TTapaAyoOvTWY, €ival Jev
ATTOTEAEOUATIKA OTNV TTPOANYN
ToU TA- GVHD aAAaG:

Eival akpiBr) ué€6odog

Aev eapudleTal oTa
OUNTTUKVWHEVA EpuBpd

[MPOKOAEI TTI0O EKOECNUAOUEVEG
BAGBEC OoTO KUTTAPA TOU AiPATOG Ol
OTTOIEC PaiveTal OTI HEIWVOUV TNV
QATTOTEAEOUATIKOTNTA TWV
METAYYIOEWV



o Apa 1o debate akTivoBoAnon Evavrl adpavotroinong vouilw oTi
Oev ugioTaral yiati n adpavoTtroinon OEv OTEKEI ATTO JoOvN TNG Yid

TNV TpoAnywn 1ng TA GVHD.
o [a tnv TpoAnwn 1nG TA GVHD yivetal akTivooAnon

(xwpl'g va onuaiver Ot n adpavoTtroinon, OTTou epappoleTal, Ogv

givai aTrOTa)\sopaTlKr'])

o ATmayopeuETal Ta QIUOTTETAAI TTOU
adpavoTrTolouvTal UETA va akTIvoBoAouvral



Euxapiotw



