TToioTnTA TAGOHATOC

Mapidavva TToAiTou
AiuaTtoAoyog
Av.KaBnyATtpia IatpikAc ZxoARc EKTTA

Ai1eBUvVTpIa AlpaTtoAoyikoU EpyaoTtnpiou
N.Y.Aipyodooiac APETAEIO Noookopceio



AABB' UK* EV°

Fresh-Frozen plasma | Plasma frozen within | FFP MB FFP

(FFP) 24 hours (FP24)
Time from <8 hours for CPD <24 hours No longer stated - must meet FVIIl | Preferably < Ghours
donation fo < hours for ACD levels stated <18 hours if unt refgerated
freezing <24 hours if whole blood rapidly

cooled and stored 20-24°C

Storageonce | <-18°C12months  [<-18°C12months  [<-30°C2 |<-30°C2vears |-18°Cto-25°C 3months
frozen < 55°C 7 years years <-25°C 3 years
Storageonce | <24 hours 1-6°C <24 hours 1-6°C <Ahours - | <Ahours 26°C | Use immediately
thawed (thawed FFP) (thawed FP24') 6°C

<h days atl-6°C <hdays atl-6C

[abelled as ‘thawed | labelled as ‘thawed

plasma plasma’
Clotfing factor None >%unts | >75% units >0.50 | > 0.70 [Uml FVI
requirement for 070Ul | Ufml FVII
routine OM FVII




* OAIka aipgara gtavouv otnv Aipgodoacia amo
eCoppnon oc vnoi peTd amo 48 wpec amod
Th ouAAoyn (ouvTnpnuéva otoucg 40 €)

* MTtopeiTe va TTAPAOKEUACETE PPEOKO
KATeYuypéEvo TTAdoua?



« 2.€£ TTOON Wpa amo Th cUAAoyR Tou oAikoU aipaToc

TP ETTEl va KATAYuxOei To TAdopa yia va ovopdleTal
®KTT;

A.6 wpec
B. 12 wpec
M. 18 wpecg
N.24 wpec



+ 2.€ TI OepHokpaaoia ouvTnpeiTal To oAIKO
dipga HEXP! Th YUYOKEVTPNOA TOU Yid ThV
TTAPAOKEVUN TTAAONATOC;

. 4°C
» 20°C



2.UoTaon TTAdopdaToC

» TTeproadTepec amd 700 mpwTeiveg
+ MeTagopeic

* AVOOOOWaIPiVEC

» ANITTOTIPWTEIVEC

* 2 UUTTARpWUA

 TTapdyovTec THAENC

« ®duoikoi avaoToAeic



+ To mpoéopara kaTeyuypévo mAdopa (Fresh
Frozen Plasma, FFP) epiéxel

* QUOIoAoYIKd eTtiTredd

+ OAWV TWV 0TaBepWV TtapayévTwy ThENG,
AsUKwWHATivA,

* dVOoOoOWAIPiVEC Kal

» TouAdxiotov 1o 70% TnC apXIKAC
moooTnTac Tou FVIII.
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PuoioAoyiki diakupavon

Coagulation factors in FFP
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YmoAcimmoyeva KUTTdpd 0To TTAdoud

ATIAITHOEIC
* Mmopouv va TOI6TNTAC
TTpoKAAEgouV

avoOooAOYIKEC

avTISPACEIC Kal RBC<6.0x10°%/L |1% 6Awv

ameAeuBépwon WBC<0.1x10°L  |Twv
TPWTEOAUTIKWY PLT<50x10%/L |Hovddwv
ev(UpwWv TouAdaxioTov

4 povadec/
HAva




Emtapn Tou TAdopaToc pe Td
KUTTAPIKA oUOTATIKG -

Npdon Thc Bepuokpaaiac

Eve%ﬁonoinon TNC KIvivhg Tou TtAdouaToc amd 1o kpuo [Over,

[Favaloro, 2004] onpavTiki eAdTTwon Tng dpaoTikoThTag Tou VIII
kal Tou VWF oto mAdopa mou amoxwpileTal amo 1o oAIké aipa peTd
amo oc oxéon pe Adopa mou amoxwpileTai
petd amo 3.5 hr oTouc 22

25% anwAeia FVIII
- 50% anwAeia VWF:Ag (Non-O blood)
- 60% anwAeia VWF:CB (Non-0O blood)
H ékBeon Tou oAIkoU aipgaTog aTo KpUO €VEPYOTIOIEI ThV
ameAeuBépwon amé ta AMTT A dAAa kKUTTapa TpwTeaowyv Tou VWF

g)mug n ADAMTSI13) n pedouktacwy Tou VWF ( 6TTwE n
popupoamovdivn ), ou diacmouv Tov VWF.

H eAdTTwon TouvWF odnyei kai og eAdTTwon Tou FVIII:C



Xpovoc Kail Oepuokpdgia amo Tnv
aigoAnyia péxp! Thv KaTayuin

« O xpovoc¢ Kal h Oepuokpaagia amo Tn cuAAoyn
HEXP! TNV KATAWYuEn emnpedlel TouC aoTadeic
TTAPAYOVTEC

* O FVIII o mo aota®ng¢ kai aAAayég oTn
OpdoTIKOTNTA TOU avTavdkAoUv pn HETPACIHEC
aAAayEC Kal oToug adAAoug TTapayovTeC

[Over, 1990]



Xpovoc amo Tn cUAAoyn HEXP! TN
PUYOKEVTPNON

. Idavika oc AiyoTepo amod 6wpec Kai
OTTWOONTIOTE TIPIV TTEpdoouv 18 wpecg av n
Hovdda d1atnphOcei og Yuyeio

»+ <24 wpec av yuxOcei ypnyopa (amo €1dikn
OoUoKeUN TTou e€aopaAilel) kKal ouvThpnOci
oTou¢ 20-24°C



Transfusion. 2010 Sep;50(9):1934-42. doi:
10.1111/}.1537-2995.2010.02648.x.

Stability of coagulation factors in plasma prepared
after a 24-hour room temperature hold.

Alhumaidan H1, Cheves T, Holme S, Sweeney J.
BACKGROUND:

The manufacture of fresh-frozen plasma (FFP) requires
that plasma be frozen within 8 hours of collection and 24-
hour frozen plasma requires 1 to 6°C refrigeration before
freezing. Manufacture of plasma after a room temperature
hold for 24 hours, while convenient, could compromise
clotting factor levels.

CONCLUSION:

Plasma manufactured after a 24-hour room temperature
hold contains coagulation factors comparable to FFP
except for a possible reduction of up to 20% in FVIII.


https://www.ncbi.nlm.nih.gov/pubmed/20412526
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alhumaidan%20H%5BAuthor%5D&cauthor=true&cauthor_uid=20412526
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cheves%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20412526
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holme%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20412526
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sweeney%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20412526
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* MTopei To 0AIkO aipa va xpnoipgoToinOei
Yid ThV TTdpAdOKEUN TTAAOUATOC TTOU
tpoopileTal yid kKAagpaToToinon



Processing of plasma for fractionation to optimize factor VIII stability

Steps

Recommendations

Whole blood storage before
plasma separation

e Upto18t020hat22°C +1°C
* Not morethan8hat4°C

Freezing

* As soon as possible, within 24 hrs of blood
collection or apheresis procedure?

Freezing rate and temperature

¢ As specified by plasma fractionator, following
relevant regulations pertaining to the countries
where plasma will be fractionated and products
will be marketed

e <-20°C or colder

Storage temperature

e 20 °C or colder, constant

Transportation temperature

e 20 °C or colder, constant




» To mAdopa mou TrpoopileTail yid
kKAaopaTomoinon (yia ota®epouc
TapdyovTec, aApoupivn, avocoopdalpivec)
UTTopEi va puyokevTpnBei oc 72 wpecg amo
Tn ouAAoyn) Kai va katayuxOei oe
Oeppokpaaia -20° C



» TTolo amé Ta mapakdaTw dev emnpedalel Thv
TT010TNTA TOU TTAAOUATOC

- A. H Aeukagaipeon
+ B. To €ido¢ ToU avTITTNKTIKOU
* [. O 6ykoC Tou oAikoU aipaToc

- A. O Tp6TTOC TAPAOKEUNC aTtd OAIKO
aipa/agaipeon



TTapdyovtec mou emnpedalouv Thv
TT0I0TNTA TOU TTAAOUATOC

Texvikh aipoAnyiac-IkavomoinTikA avauicn
HE TO AVTITINKTIKO

ATIOPUYNH evepyoTroinon ThE TTAENC Kail dAAwy
TTPWTEIVWYV



British Journal of Haematology 2001, 114, 233-240

T'he eflect of leucocyte depletion on the quality of

Iresh-lrozen plasma



Br J Haematol. 2001 Jul;114(1):233-40.
The effect of leucocyte depletion on the quality of fresh-frozen plasma.

Cardigan R1, Sutherland J, Garwood M, Krailadsiri P, Seghatchian J, Beard
M, Beckman N, Williamson LM.

Abstract

The aim of this study was to evaluate the quality of leucodepleted (LD) fresh-
frozen plasma (FFP) produced using one of

five whole blood filters (Baxter RS2000 & RZ2000, NPBI T2926,
Macopharma LST1 and Terumo WBSP) or

two plasma filters (Pall LPS1 and Baxter FGR7014).

Whole blood or plasma was filtered within 8 h of collection at an ambient
temperature. Samples were taken pre- and post filtration for analysis of
coagulation factors and complement activation). All filtered units (209--286
ml) contained < 5 x 10(6) residual leucocytes and < 30 x 10(9)/I platelets.

Statistically significant and
Increases in markers of coagulation activation were observed which were
dependent on filter type. None of the filters had a significant effect on von
Willebrand factor (VWF) multimeric distribution or the activity of VWF and
factors Il, VII or X. The effect on levels of C3a appeared to be related to the
filter surface charge: positively charged filters resulted in C3a generation,
whereas negatively charged resulted in C3a removal. None of the observed
changes are likely to be clinically significant unless subsequent processing
of plasma (such as pathogen inactivation) results in further losses of
coagulation factors.


https://www.ncbi.nlm.nih.gov/pubmed/11472374
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Baxter RS2000 (n = 10) Baxter RZ2000 (n = 10) Macopharma LST1 (n=7) NPBI T2926 (n = 10) Terumo WESP

Parameter Pre-filter Post-filter Pre-filter Post-filter Pre-filter Post-filter Pre-filter Post-filter Pre-filter Post-filter
PT (s) 13 13:2° 112 112 139 14:2° 12:9 134 107 107
(12:0-14-4) (12-1-15-0)  (10-4-12-1)  (10-3-12-3)  {12:9-153)  (13-1-16-2)  (12-1-16:6) (13-0-17-4)  10-1-11-8) (10:-1-11-6)
APTT (s) 323 324 273 268 333 13-8° 322 32-8° 261 25-8°
(28-4-42:-4) (28:2-42-9) (23-9-30-1)  (23:5-29:0)  (28:2-34:7) (290-37:5) (27-7-353) (28:7-369) (23-3-316) (22-8-30-5)
Fibrinogen (g/1) 276 263 2:17 2:13 31 3-69* 2:25 24 218 2:17
(1-95-3:81)  (1-67-3:42) (1:55-2.78) (1'52-2-73)  (2:35-4-85) (2:67-500)  (2:09-3:06) (2:06-3:03) (1-§7-2:65) (1:78-2-61)
Prothrombin (IU/ml} (-89 (-9 105 106 104 (0-97 (091 ()-89 1 1
(0-70=1-02)  (0-73-1-04)  (0-88-1-23)  (0-86=1-25)  (0-95-1-09)  (0-89-1-11)  (O-76=1-13)  (0-74=1-03)  (0-89-1-12)  {0-89-1-10)
Factor V (U/ml) (95 (96 (-9 (91 1-14 (96" 106 (-85% (-75% (:77° >
(0-75-1-47)  (0-71-1-40)  (0-68-1-18)  (0-69-1-19) (1-01-1-26) (0-67-1-17) (0-42-1-26) (0-35-0:97) (0-54-1-18)  (0-54-1-18)
Factor VII (IU/ml) 104 1-03 107 106 104 (99 104 102 1 1
(0-60-1:301  (0-61-1-38)  (0-75-1-36) (0-74-1-34)  (0-79-1-48)  (0-75-1:56)  (0-74-1:38)  (0-70-1-41) (0-58-1-33)  (0:58-1-33)
Factor VIIT (IU/ml) (8 079 128 1:28 (0:78 (0:72y (:83 0:79* 119 1157
(0-56=1-73)  (0-59=1-70)  (0-89-1-97)  (0-87-1-90)  (0-62-1-50)  (0-48-1-36)  (0-69=1-28)  (0-68-1-23)  (0-94-1-49)  {0-93-1-49)
Factor 1X (IU/ml} (0-91 0-96 (-99 (97 0-96 0-91° 106 1-01% 106 1+05
(0-53-1-24)  (0-60-1-25)  (0-81-1-21)  (0-80-1-17)  (0-76-143) (0-69-1-33) (0-75-1-21) (O:71-1-17) (0-70-1-28)  (0-69-1-31)
Factor X (IU/ml} (95 (95 104 1-05 1-08 1-05 (0:96 (93 1 1
(0-73-1-28)  (0-74-1-29) (0-79-1-25  (O0-80-1-27)  (0:90-1-17)  {(0-89-1:20)  (O-72-1-16)  (0-72-1-10) i0-70-1-26)  (0-71-1:21)
Factor XI (U/ml) (94 ()99 109 106 (92 (0-73" (98 091" (94 (1195
(0-69-1-23)  (0-71-1-34)  (0-94-1-40)  (0-91-1-33)  (O-80-1-64) (0-66-1-44) (0-74-1-21}  (0-67-1-12)  (0-69-1-21}  {0-72-1-13)
Factor XII (U/ml} (-93 09 111 111 103 (0-90" (1-86 (-82 111 109
(0-18-140)  (0-20-1-41)  (0-80-1-32)  (0-79-1-31) (0-71-148) (0-65-1-35)  (0-51-1-48) (0:50-147) (0-79-1-40)  (0-§4-1-36)

P < 005 %P < 0:01; **P < 0-005; ****P < 0-0001 refers to statistical significance from the Wilcoxon rank test between pre- and post-filration samples.
Data are represented by the median (range).



Table IV. von Willebrand factor, coagulation and complement activaion markers in plasma from whole blood fltration.

Baxter RS2000 {n = 10

Neutral surface charge of filter

Baxter RZ2000 (n = 10)

Positive surface charge of I'||le>r

Macopharma IST1 (n=7)

Neutral surface charge of filter

NPBIT2926 (= 10)

Neutral surface charge of fiter

Terumo WESP

Neutral surface charge of filter

Parameter Pre-filter Post-filter ~ Prefilter Post-filter Pre-ilter Postilter ~ Prefilter Post-filter — Pre-filter Post-filter
VWE antigen (%) 113 114 116 114 103 98 123 122 108 108
(69-171)  (74-169)  (59-165)  (60-157) 0-68-143) (0-73-147) (81-175  (89-175  (83-135)  (79-131]
VWF activity ([U/ml) 091 (9] 104 107 (188 ()93 |11 11l (1-88 ()-88
(0:59-1-37)  (0:57-1-35)  (0-58-=1-37) (0-55-1-41)  (0-55-1-92)  (O0-60-158) {076-1:59)  ((+67-1-63)  {(0-65-1-15)  (0-67-1-18)
Factor XIla (ng/ml)  NA NA 241 277 NA NA NA NA 107 119
(0-90-3-68)  (0:90-4:25] (0:26-2:27)  (0-41-2-34)
ProF1 4 2 (nmal/l) (463 (16()* ():68 ()73 ()7 ()-79° (155 ()58 NA NA
(0-36=1-04)  (0-34-1-14)  (0-40-1-14) (0-41-1-22)  (0-38-0-97)  (0-52-108)  (0:35-0:75)  (036-0:85)
(3a (ng/ml) 161 3y 416 3997 47 26(F 425 291 28() EhEN
—ﬂmm—m—wmn T60L B0 (98700 (<30-856)  (41-510)  (172-711)
sC3b-Y (ng/ml] % 108 NA NA 03 91 72 141° NA NA
(27-311)  (31-320) (38-92) (32-226) (< 25-145) (<25-234)

P 0:05: %P < 001 P < 0005 ***P < 00001 refers to statistical significance from the Wilcoxon rank test between pre- and post-iltration samples.
Data are represented by the median (range). NA, not available,



Vox Sang. 2004 Oct;87(3):156-64.

Effects of extended storage of whole blood before leucocyte depletion on coagulation
factors in plasma.

Kretzschmar E1, Kruse F, Greiss O, Paunovic D, Kallweit T, Trobisch H.
Vox Sang. 2005 Jan;88(1):72.

Abstract

BACKGROUND AND OBJECTIVES:

The aim of this study was to evaluate the quality of leucocyte-depleted plasma produced from
leucocyte-depleted whole blood, stored for different periods of times before filtration through
polyurethane filters.

MATERIALS AND METHODS:

Whole blood was collected, from 48 voluntary donors, into quadruple blood bag sets with
integrated whole-blood filters, and stored at room temperature for 1, 2, 6, or 18 h before filtration.
Five samples were taken: one directly from the donor; one immediately after collection; one before
and one after filtration; and one from plasma units before freezing. All samples were analysed for
the following parameters: prothrombin time; activated partial thromboplastin time; prothrombin
fragments F1+2; fibrinogen; factors VIII, XI and XII; von Willebrand factor antigen; ristocetin
cofactor activity; collagen-binding capacity; multimers; and complement C3a-desArg.

RESULTS:

Different whole-blood storage times before filtration did not have a significant effect on the stability
of coagulation factors. The activity of all investigated coagulation factors in plasma was generally
above 90 U/dl, even after 18 h of storage of whole blood before filtration. von Willebrand factor
multimeric distribution remained stable throughout the process. However, activation of
complement did occur during storage.

CONCLUSIONS:

Leucodepleted plasma originating from leucodepleted whole blood maintains a satisfactory
level of coagulation factors, even after the storage of whole blood for 18 h at room
temperature before filtration


https://www.ncbi.nlm.nih.gov/pubmed/15569067
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Kruse%20F%5BAuthor%5D&cauthor=true&cauthor_uid=15569067
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Paunovic%20D%5BAuthor%5D&cauthor=true&cauthor_uid=15569067
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kallweit%20T%5BAuthor%5D&cauthor=true&cauthor_uid=15569067
https://www.ncbi.nlm.nih.gov/pubmed/?term=Trobisch%20H%5BAuthor%5D&cauthor=true&cauthor_uid=15569067

AVTITINKTIKO: CPD A ACD

- H PipAioypayia eival avTikpoudpevh yid Th
dpdon TWV AVTITTNKTIKWY aTnV avdkThon
Tou FVIII

- H xpnhon Tou ACD uymopei va odnynoei oe
Ayotepo FVIII amé 611 n xphon Tou CPD.



Examples of anticoagulant solutions commonly used in the preparation

of plasma for fractionation

Composition

Recovered
plasma

Ratio per
100ml blood

Apheresis
plasma

ACD-A

Sodium citrate dihydrate 22.0 g/l
Citric acid hydrous 8.0 g/l
Dextrose monohydrate 25.38 g/l
pH (25 °C) 4.7-5.3

15

(x)

ACD-B

Sodium citrate dihydrate 13.2 g/l
Citric acid hydrous 8.0 g/l
Dextrose monohydrate 15.18 g/l
pH (25 °C) 4.7-5.3

25

CPD

Sodium citrate dihydrate 26.3 g/l

Citric acid hydrous 3.7 g/l

Dextrose monohydrate 25.5 g/l
Sodium biphosphate 2.22 g/l

Sodium hydroxide 1 N (pH adjustment)
pH (25 °C) 5.3-5.9

14

(x)

CPD-A

Sodium citrate dihydrate 26.3 g/l

Citric acid hydrous 2.99 g/l

Dextrose monohydrate 29 g/l

Sodium biphosphate 2.22 g/l

Adenine 0.27 g/l

Sodium hydroxide 1 N (pH adjustment)
pH (25 °C) 5.3-5.9

14

CP2D

Sodium citrate dihydrate 26.3 g/l

Citric acid hydrous 3.7 g/l

Dextrose monohydrate 50.95 g/l
Sodium biphosphate 2.22 g/l

Sodium hydroxide 1 N (pH adjustment)
pH (25 °C) 5.3-5.9

14

4%, Citrate

Sodium citrate dihydrate 40 g/l
Citric acid hydrous:
as required for pH adjustment
pH (25 °C) 6.4-7.5

6.25




AvVTioTpopn oxéon avdpeod oTh CUYKEVTPWON TWV
KITOIKWY Kal Th 0TaBepoTnTa Tou mapdyovra FVIII
Transfusion, 28 (1988), pp. 248-252

To Adopa amod oAIko aipa TTou X el XpholdoToinOei
avTITNKTIKO citrate-phosphate-dextrose (CPD)
TepiEXel O1TTAAOIA TOOOTNTA KITPIKWY ATTO To TTAdoud
Tou £X &l oUAAEXOci pe TAaopagpaipeon pe 4% sodium
citrate(oe avaAoyia 1:16 avTimnkTiké /aipa)

TTAdopa Tou TtpoépxeTal amo oAIKO aipa Exel HIKPOTEPN
oUYKEéVTpwon mtapdyovta V, IX

Transfusion, 39 (1999), p. 1266
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Time to Freeze 700 ml, 1500 ml Plasma
Under Varying Conditions
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ApaoTikétnta Tou FVIII oto FFP pera and apyn
Kal Taxeia karayugn Akerblom, 1992

Taxeia KaTawuén -40 oC. <40 min (anwAeia 8% FVIIT)

ApYh katdyuln: in -40 °C or -20 °C(anwAeia 12 ka1 20% FVIII
avTiaToixa)

*Kapia diagopd FVII, vVWF, TAT complex, Cl-esterase
inhibitor



H avdktnon Tou FVIII oto FFP emnpedletai amoé tnv
TaxuTnTa/puBud kaTtayuéng
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Fig. 6. Plasma factor VIII recovery correlated to phase change
time at the freezing point.

Carlebjork, 1986
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Blood Coagulation and Fibrinolysis 2001, 12:229-236

Stability of coagulation proteins in trozen
plasma

B. Woodhams, O. Girardot, M.-]. Blanco, G. Colesse and Y. Gourmelin



Blood Coagul Fibrinolysis. 2001 Jun;12(4):229-36.

Stability of coagulation proteins in frozen plasma.
Woodhams B1, Girardot O, Blanco MJ, Colesse G, Gourmelin Y.
Author information

Abstract

This study reports on the frozen stability of all commonly measured
coagulation proteins in normal citrated plasma: activated patrtial
thromboplastin time, prothrombin time (%), thrombin time and
fibrinogen (Clauss); clotting assays for factors I, V, VII, VIII, IX, X, XI
and XIlI; functional assays for protein C (clottlng) proteln S (clottlng)
antithrombin (chromogenic) and plasminogen (chromogenic); and
Immunological assays for von Willebrand factor and D-dimer.

All these factors listed are stable for up to 3 months if frozen at -24
degrees C or lower.

At -74 degrees C, all these factors (allowing for 10% variation) were
stable for at least 18 months, most were stable for 24 months.

The number of proteins showing > 5% variation over baseline after 6
months storage indicates that some decay does occur even at -74
degrees C.

The best stability, especially at -24 degrees C, was obtained when
small samples (1 ml) were stored in screw-cap tubes with a
minimum dead space.
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2) APTT

1) Prothrombin (PT%o)
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2 uvThpnon/ ATToBnRkeuon

» 36 pyAvecg oe Bepuokpaaia xapnAdTepn amo
-250C

»+ 3 pyAvec oe Beppokpacia amo -18-250C
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Figure 1. Impact of
the thawing
procedure on the
activity of clotting
factors and
inhibitors between 1
h and 6 h after
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« Ti1 repiAauPaver o oIoTIKO EAeyX0C



+ KaTtd péoo 6po peTd TV YUn Kai Thv
amtoyuén >70% tn¢ moootnta VIIT
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opaTwy Bpoupwv



+ —emaywveTe 3 povddeg KT
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bright orange - Vitamin A and farge quantities of carots.

Plasma with Green Colour (green colour is commonly
a result of donor taking oral contraceptive pill)
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Table IV. Haemostatic factor content of thawed fresh-frozen plasma
(FFP), and after storage at 4°C. A typical unit of 300 ml includes
(IU/ml), except fibrinogen (g/l).

Levels when Levels Levels
freshly thawed at 24 h at5d
Fibrinogen 2-67 2:25 2-25
FII 80 80 80
FV 80 75 66
FVII 90 80 72
FVIII 92 51 41
FIX 100
FX 85 85 80
FXI 100
FXII 83
FXIII 100
Antithrombin III 100
VWE 80"

These values were determined in the Pathology Laboratories of Sou-
thampton University Hospitals Trust.

Protein C and antithrombin levels are in the ‘normal range’.

*With some loss of HMW multimers, particularly if SD-treated.



Table 5. Average levels of FVIIl in plasma following thawing and storage at 4°C

Paper Day 0/1 After 24 hours After 5 days
Sheffield etal 2011 | 0.86 0.63 0.51
Von Heymann et al 1.00 0.80 0.70
2009
Yazer et al 2008 0.72 0.60 0.69
Donwes et al 2001 Group A 1.07 0.76 0.63

Group B 1.03 0.74 0.67

Group © 0.70 0.51 0.41




AABB' UK* EV°

Fresh-Frozen plasma | Plasma frozen within | FFP MB FFP

(FFP) 24 hours (FP24)
Time from <8 hours for CPD <24 hours No longer stated - must meet FVIIl | Preferably < Ghours
donation fo < hours for ACD levels stated <18 hours if unt refgerated
freezing <24 hours if whole blood rapidly

cooled and stored 20-24°C

Storageonce | <-18°C12months  [<-18°C12months  [<-30°C2 |<-30°C2vears |-18°Cto-25°C 3months
frozen < 55°C 7 years years <-25°C 3 years
Storageonce | <24 hours 1-6°C <24 hours 1-6°C <Ahours - | <Ahours 26°C | Use immediately
thawed (thawed FFP) (thawed FP24') 6°C

<h days atl-6°C <hdays atl-6C

[abelled as ‘thawed | labelled as ‘thawed

plasma plasma’
Clotfing factor None >%unts | >75% units >0.50 | > 0.70 [Uml FVI
requirement for 070Ul | Ufml FVII
routine OM FVII




AToguin

8 wpec 4°C
4 wpec¢ oc Beppokpaoia dwpariou



+ O1 yéBodol adpavoTtoinong Iwv
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AdpavoTtroinoh 1wv

. TTPooONKN Kuavou Tou
n P nKn EAaTTwpévn dpaocTikOTNTA:

|J£9UA8ViOU TIvwdoyovou (24-39%),

* h YywpaAéviwy Kal €kBeonh oe - FVIII (13-33%)
opaTd PWC Kal UVA -+ EAarTwpévn 3paoTikdThTd
avrioToixda pHovhApwyv pHovddwv TTapayévrwv I, V, VII,
A VIII, X (17-30%)

« n emelepyaoia deCapevuwv
TTAAOUATOC HE ATTOPPUTIAVTIKO

(solvent detergent). EAatTwuévn dpaoTikoTnTa

mpwreivng S 50% Kai
mapayovrwyv V31%

VIII28%



Maximum increases or decreases in coagulation parameters due to solvent/
detergent or methylene blue/light treatment

Parameter SDP maximum MBP maximum
decrease/increase decrease/increase
PT (s) 0.3 1.5
APTT (s) 2 h
Thrombin time (s) 1 3
Clottable fibrinogen (g/1) 0.2 1.0
Factor V (U/100 ml) 9 32
Factor VIIL (LJ/100 ml) 20 33 >
Factor IX (U/100 ml) 3 23
Factor XI (U/100 ml) 17 27
Factor XIII (U/100 ml) 15 16
Von Willebrand Factor 6 29
(VWF:Reo) (U/100 ml)
Antithrombin (U/100 ml) 9 2
Protein C (U/100 ml) 11 7
Protein S (U/100 ml) 51 0
C1-esterase inhibitor 7 27
(U/100 ml)
Plasminogen (U/100 ml) 7 1
Plasmin inhibitor (U/100 ml) 76 5
Antitrypsin (U/100 ml) 25 no data
VWF-cleaving protease 0 no data
(U/100 ml)
Markers of activated not increased not increased

hemostasis: F1 +2,

TAT, D-dimers
SDP =solvent/detergent-treated plasma; MBP = methylene blue/light-treated
plasma; plasminogen and all inhibitors of blood coagulation were measured

by activity assays.
Thrombosis Research 107 (2002) S3—S8



Transfusion. 2008 Jan;48(1):108-17. Epub 2007 Sep 27.

Coagulation function in fresh-frozen plasma prepared with two
photochemical treatment methods: methylene blue and
amotosalen.

Osselaer JC1, Debry C, Goffaux M, Pineau J, Calomme G, Dubuc
E, Chatelain B, Vandendaele MC, Hsu J, Rheinschmidt M, Lin L.

Author information
Abstract
BACKGROUND:

Pathogen inactivation of plasma intended for transfusion is now the
standard of care in Belgium. Two methods for treatment of single
plasma units are available: amotosalen plus ultraviolet A light and
methylene blue plus visible light. This study compared the quality
and stability of plasma treated with these two methods.

CONCLUSION:

There is adequate preservation of therapeutic coagulation factor
activities in both PCT-FFP and MB-FFP.

The overall coagulation factor levels and stability of PCT-FFP were
better preserved than MB-FFP.
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Transfusion. 2014 Aug;54(8):1935-44. doi: 10.1111/trf.12602. Epub 2014 Mar 18.

Microparticle profile and procoagulant activity of fresh-frozen plasma is affected by whole
blood leukoreduction rather than 24-hour room temperature hold.

Chan KS1, Sparrow RL.
Author information
Abstract
BACKGROUND:

Microparticles (MPs) are small phospholipid-containing vesicles that have procoagulant
properties. MPs are thought to contribute to the hemostatic potential of plasma. This study
Investigated the effects of whole blood (WB) hold time and leukoreduction (LR) on the MP profile
and hemostatic potential of fresh-frozen plasma (FFP).

STUDY DESIGN AND METHODS:

WB units (n=12) from healthy donors were divided into two pairs and each pair was held at 20 to
24°C for 6 or 24 hours. At the designated hold time, 1 unit from the pair was LR while the other
unit was not LR. FFP was prepared by standard procedures, aliquoted, and frozen. The MP
content was determined by flow cytometry using an absolute count assay and specific labels for
red blood cells (CD235a), platelets (CD41), and phosphatidylserine (PS). The hemostatic potential
was determined by thrombelastography (TEG) and coagulation factor assays.

RESULTS:

Compared to non-LR-FFP, LR-FFP had significantly lower numbers of MPs, particularly CD41+
MPs and PS-positive MPs (p<0.03). LR-FFP, compared to non-LR-FFP, had a slower clot
formation time (p=0.002); lower clot strength (p<0.001); and lower Factor (F)VIII, FXII, and
fibrinogen levels (p<0.01). With longer WB hold time, the TEG profile was unchanged, although
FVIII levels were decreased as expected (p<0.01). On average FFP units met quality
requirements.

CONCLUSION:

LR of WB resulted in lower hemostatic potential of FFP in conjunction with depletion of MPs and
coagulation factors. Longer WB hold time did not significantly affect the hemostatic potential of
FFP as measured by TEG. Acceptable hemostatic quality was maintained for all FFP processing
conditions studied.
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Vox Sang. 2016 Jul;111(1):33-42. doi: 10.1111/vox.12395. Epub 2016 Feb 29.

Increased coagulation and fibrinolytic potential of solvent-detergent plasma: a comparative study
between Omniplasma and fresh frozen plasma.

van Beers JJ1, van Egmond LT1, Wetzels RJ1, Verhezen PW1, Beckers EA2, van Oerle R1,3, Spronk HM3,
Straat RJ1, Henskens YM1.

Author information
Abstract
BACKGROUND AND OBJECTIVES:

In this study, differences in levels of proteins involved in coagulation and fibrinolysis were compared between fresh
frozen (quarantine plasma) and Omniplasma. Furthermore, thawing conditions and plasma stability after thawing
were studied.

MATERIALS AND METHODS:

10 Omniplasma and 10 quarantine plasma units were used to study different procoagulation, anticoagulation and
fibrinolytic parameters. Analysis took place at different time-points during plasma storage at 2-6°C.

RESULTS:

At baseline, significant reduced levels of factor V, free protein S, a2-antiplasmin and tPA-induced ROTEM lysis
time were observed in Omniplasma as compared to quarantine plasma. Moreover, thrombin generation, IXa-AT
complex levels and factor Xla were significantly increased in Omniplasma. The majority of the parameters studied
Eemained)stable in Omniplasma 48 h after thawing, with the exception of factor VIII (decrease) and IXa-AT
increase).

CONCLUSION:

Our results suggest an increased coagulation potential, presumingly as a result of contact activation during the
production process and also, an increased fibrinolytic potential in Omniplasma. The stability of Omniplasma, based
upon the different parameters studied, is comparable to Q-plasma. A maximum post-thawing time of 48 hfor
Omniplasma can be suggested.
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