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Vychozi teze

Masivni krvaceni a hemoragicky sok =

A 44 @

e 2. nejcasteéjsi pricina amrti u polytraumat

 hlavni pricina amrti traumat u déti a mladistvych

e v globalnim meéritku hlavni pri€¢ina amrti u
poporodnich komplikaci

 hlavni pri¢ina umrti u valeénych poranéni
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DCR patofyziologicky princip
Trauma indukuje selhani krve jako organu

Traumatic Injury
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Trauma a koagulace...

Q

Early TIC \

“I1s
-— -

K
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3. Decreased thrombin
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Late TIC
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1. Hyperfibrinogenaemia
2. Fibrinogen shutdown
3. Increased thrombin

generation

Platelet activation /
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1. Fibrin deposition
2. RBC destruction
3. Tissue ischaemia
4. Coagulation

\ consumption

\
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w o o= = = Multiorgan failure, VTE, death = = = = = = -«

DIC, disseminated intravascular coagulation; RBC, red blood cells; TIC, trauma-induced coagulopathy; VTE, venous thromboembolism.
Sources: Moore et al 2021 [9]; Fisher et al 2013 [15]; Papageorgiou et a/ 2018 [16].
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Masivni krvaceni
(pFi traumatu)

mm) posun pohledu na podani transfuzi z pouhé substituce
krevniho volumu a chybéjicich bunek (zejména

erytrocytu) na dulezitou soucast

Prevence / terapie koagulopatie

!

HEMOSTATICKA RESUSCITACE
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USTREDNI VOJENSKA NEMOCNICE




N
RN
.
0y
| = =
(Wb
L -
-
=0

I taci
-

- a e nes aclllll
4/

Number of KIA and DOW Deaths by Time Increment
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il““ Shackelfor, et al, JTS, 2016
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Cas je nadevse....

Rapid Pre- or In-Hospital Transfusion
Adjusted Cox Models for 24 hour Survival

Transfusion started within 13* Among survivors past minute
vs. >13 minutes after MEDEVAC 13, transfusion started >13-20
take-off from POI vs. >20 minutes after take-off
3 Transfusion within 13 min HR=0.05, p=0.004 - {
8. A B
2 (14 <k
23 . . : 28
8° § 20 x Survival Benefit £°
§§ : §§ : Transfusion started>13-20 min HR=0.94
mﬁ !‘ “ &t_ﬁ'ival Benefit
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. :
34 min US military casualties in Afghanistan: 04/2012 — 08/2015
from injury No = 400

Shackelford, Del Junco MHSRS



Cas je nadevse....

Adjusted Cox Proportional Hazards Models

24 hour survival 0 to 30 day survival

r é "l
8 | . s 2 |
“ | } Pre-hospital transfusion HR=0.11, p=0.003 g iL‘Pre-hospitaI transfusion HR=0.19, p=0.003
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Prednemocnicni transfuze zvysuje sanci na preziti,
a to i v pripadeé kratkeho casu dojezdu
ilv“ Shackelfor, Del Junco, MHSRS, 2016
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THOR Position Paper on Remote Damage Control Resuscitation:
Definitions, Current Practice and Knowledge Gaps

Donald H. Jenkins, MD, Joseph F. Rappold, MD FACS24 John F. Badloe, MD#, Olle
Berséus, MD, PhD?, COL Lorne Blackbourne, MD FACS®, Karim H. Brohi, BSc, MBBS, MD,
FRCS({Eng), FRCA’, Frank K. Butler, M.D., FAAQ, FUHME, LTC Andrew P. Cap, MD, PhD,
FACP® Mitchell Jay Cohen, MD'?, Ross Davenport, M.D. PhD'', Marc DePasquale, 18D,
NREMT-P, BS'2 Heidi Doughty, MD'3, Elon Glassberg, MD MHA™.7% Tor Hervig, MD,
PhD'%, Timothy J. Hooper, MBBS, FRCA, DICM'?, Rosemary Kozar, MD, PhD '8, Marc
Maegele, MD'®, Ernest E. Moore, MD*°, Alan Murdock, MD*', Paul M. Ness, MD**, Shibani
Pati, MD PhD<3, Col. Todd Rasmussen, MD2%, Anne Sailliol, MD<%, Martin A. Schreiber, MD
FACS?®", Geir Arne Sunde, MD*®, Leo M.G. van de Watering, MD PhD*®, Kevin R. Ward,
MD3Z, Richard B. Weiskopf, MD?', Nathan J. White, MD, MS32 Geir Strandenes, MD23, and
Philip C. Spinella, MD, FCCM®=-32

SHOCK, Vol. 41, Supplement 1, pp. 312, 2014

Remote / Far forward = pfednemocniéni resuscitacni postupy

Far forwarad = (vzdalené) prostredi mimo dostupnost bézné zdrav. péce
Prolonged evacuation => 6 hod od poranéni

Mechanical hemostatic adjuncts = turnikety, kompresivni pomlicky...

Injectabile hemostatic adjuncts =|DP)PCC, F Vlla, TXA...

Labile blood products = PK, erytrocyty, plazma
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Susena plazma

= plazmaticky pripravek vyrobeny lyofilizaci nebo sprayovym susenim
« nevyzaduje skladovani v mrazu / chladu, exspirace 2 roky
 idealni pripravek pro hemostatickou resuscitaci v prednemocnicni
peci, stejné jako v urgencni nemocnicni peci
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Historicka cesta susené plazmy...

Susena plazma byla témeér 100 let svatym gralem valecné a urgentni
mediciny

- Plazma a jeji pouziti ma dlouhou historii v tekuté i susené podobeé
a také ve vyvoji susenych pripravki

- Hemoterapie a lécba hemorhagického soku béhem 1I. i II. svétoveé
valky byla zalozena na transfuzi PK a susené plazmy

Suseni plazmy neni nova technologie, ani jeji pouziti a indikace jako
biologickeho mostu (biobridge ) v péci o masivni krvaceni a pri
hemostatické resuscitaci neni novy pristup.
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1918 (March) Gordon R. Ward: navrh pouziti P jako nahrady PK a pro transfuzni
ucely — dopis redakci British Medical Journal.

1935 Filatov and Kartasevskij — 1.indikace P jako hemostatického pripravku

1936 Elliott navrh pouziti P pfi [eéCbé chirurgického, poporodniho nebo traumatického
Skoku, kdykoli je indikovana krevni transfuze

Vg VIV /s

normoosmolarni + obsahuje krevni proteiny

* P lze uchovavat déle a v pfipadé smésné plazmy (od 8 darcu) Ize vyrobit
univerzalni pripravek bez nutnosti krizeni

1939 Tatum and Nesset - budovani sklada P jako idealniho zplisobu k zajisténi
dostatecné lécby soku a krvaceni pri valecnych poranénich.
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Klinickeé pouziti krevni plazmy -
historické poznamky

* P byla v masovém méritku nasazena

STANDARD ARMY é‘!:o NAVY PACKAGE

jako nejprve tekuta behem 2.sv.v., | NORMAL'“:‘U""JA““J‘"pLASMA
od r.1941 pouzivana jako susena. | e
) G R Sk b added ™ T Ll ot Siatetad plsc
L = illed “%‘}n&o“;hw i 'fgt’é’éfﬂtﬁc acid (U. SL_‘ '
« Tato praxe pokracovala zpocatku e

THE CONTENTS OF THIS E STABI CESST
TEMP!Z ATURE RA.:G!‘.S BUT I'I' S PREFE LELFT&TST%X Vl:

béhem korejskeé valky, USA jiopustilo | . s om
v roce 1950 a nahradilo albuminem. |

» Sovetsky blok pouzival susenou
plazmu made in Czechoslovakia
(USOL Praha) b&hem Vietnamské e
valky P reeemneicon 2
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Lyofilizace (Fried dried plasma)

= suseni za hlubokého mrazu ve vakuu
- sublimace vody, zbytkova H,O =1-2%
- 4-6 dni

- cca 10% snizeni koagulaéni aktivity,
hlavne VWF

- vyvinuto 1930

Sprejové suseni (Spray dried plasma)

= suseni plazmoveho spreje ve sterilni komore

- vzhledem ke stridani teplot urcita alterace
koagulacni aktivity

- vyvinuto ve 2.pol.19.stol. pro suSeni potravin (mléko)

- v praxi od 1941 ve Svédsku

(pro Svédsko a Finsko)
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Booth et al.,2012
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Reference Treatment Patients, n Key findings

Kim Retrospective  Civilian Thawed FFP vs 59 24-hour mortality was higher with
et al, 2012 frauma no FFP (+ RBC FFP than no FFP
and crystalloids) (44% vs 10%; p=0.026)
Holcomb Retrospective  Civilian Thawed FFP 577 B-hour mortality was lower with
etal, 2013 frauma andéor RBC vs FFR/RBC than with saline
crystalloid saline (OR, 0.08; p=0.04)
Shackelford  Retfrospective  Military Pre-hospital 502 24-hour mortality was lower in FFP
et al, 2017 trauma thawed FFP and/ andfor RBC recipients (536 vs 15%;
or RBC vs none p=0.01) than in non-recipients
hMoore Randomised Civilian Thawed FFP vs 125 24-hour mortality was similar with
etal, 2018 (COMBAT) tfrauma saline FFP and saline (12 vs 10%; p=0.68)
Sperry Randomised Civilian Thawed FFP vs 501 24-hour mortality was lower with
et al, 2018 PAMPer) rauma crystalloid saline FFP than with saline

(14% vs 22%; p=0.02)
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PAMPer Study e NEW ENGLAN D
JOURNAL of MEDICINE

ESTABLISHED IN 1812 JULY 26, 2018 VOL. 379 NO. 4

Prehospital Plasma during Air Medical Transport in Trauma
Patients at Risk for Hemorrhagic Shock

J.L. Sperry, F.X. Guyette, |.B. Brown, M.H. Yazer, DJ. Triulzi, B.). Early-Young, P.W. Adams, B.J. Daley, R.S. Miller,
B.G. Harbrecht, J.A. Claridge, H.A. Phelan, W.R. Witham, A.T. Putnam, T.M. Duane, L.H. Alarcon, C.W. Callaway,
B.S. Zuckerbraun, M.D. Neal, M.R. Rosengart, R.M. Forsythe, T.R. Billiar, D.M. Yealy, A.B. Peitzman,
and M.S. Zenati, for the PAMPer Study Group*

Grant U.S. Army Medical Research and Material Command, multi-centricka studie,
randomizovana v clusterech, 501 patientu:

e 230 transfundovano plazmou

e 271 standardni resuscitacni péce béehem leteckého medevacu

CONCLUSIONS AND RELEVANCE
Pfrednemocnicni podani plazmy je zivot zachranujici a nakladoveé efektivni
ve srovnani se ,standardni péci“ a jeji pouziti by se mélo zavést do rutiny
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The Case for Plasma First: Prehospital Air Medical Plasma Trial (PAMPer)

100
90 After 30 days, 76.8 percent of the
%0 | | Plasma patientf. wh.o received pIasma
2 704 were still alive, compared with 67
< ' percent of those who received
3 60 Standard care standard care.
:5, 50
%ﬂ 404 Plasma patients also had lower 24-
g 0. hour and in-hospital (reduction of
10%) mortality.
20-
10 Their blood clotted faster, and they
0 R received fewer blood components
0 48 96 144 192 240 288 336 384 432 480 528 576 624 672 720 overall than their counterparts
Hours since Randomization who did not get the prehospital
No. at Risk plasma.
Plasma 230 183 172 170 169 168 168
Standard care 271 194 181 179 173 172 172

Sperry, et aI N EngIJ Med 2018; 379:315-326 DOI: 10. 1056/NEJ|\/I0a1802345
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https://medicalxpress.com/news/2018-07-blood-plasma-emergency-air.html

Feasiblity of prehospital freeze-dried plasma administration in a UK Helicopter
Emergency Medical Service

Oakeshott JE, Griggs JE, Wareham GM, et al., on behalf of Kent Surrey Sussex Air Ambulance
Trust, Eur J Emerg Med., 2019;26(5): 373-8

A retrospective, cbservational study examined the impact of prehospital administration of lyophilised
plasma in patients with major trauma who were treated by air ambulance in the U™ Patients who

received treatment over a 12-month period before and after the intreduction of Iyvophilised plasma
were compared.

—_—

12 months before 12 months after

7a . L= .
o
Introduction of

.
ophilised plasma %‘I —
193 158 -+ -

-18%s

Lyophilised plasma considerably reduced the RBEC requirements by 18%.
Additionally, the time to first plasma infusion was reduced by 71 minutes.




Far Forward GOAL:

To bring blood products far forward to
administer to bleeding soldiers.

British
Dispensing
Unit for
Plasma
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Proc ozbrojené sily potrebuji susenou plazmu:

Standardni (nativni) transfuzni pripravky:

« Omezené zasoby nativnich TP, zejména v
pocatecnich a nejintenzivnéjsich fazich konfliktu
 Logistické problémy v narocnych podminkach

Walking Blood Bank:

* Nelze pouzit vzdy

« Omezené ,,zdroje“ darcl

« Limity schopnosti zdravotniku, nutny specialni
trénink
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Proc ozbrojené sily potrebuji susenou plazmu:

Vzhledem k vyhodam vcasné

hemostatickeé resuscitace

plazmou, susena plazma je
nejvhodnéjsi reseni,
z pohledu logistiky i pouziti
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Indikace a pouziti susené plazmy: /

1. Neodkladna resuscitace v misté poranéni,

. i LT, ‘Dried plasma: An urgent priority
dokud nejsou k dISpOZICI Jine prlpraka; for trauma readiness’

2023 Aug; 95(2): S4-S6.
2. Hemostaticka resuscitace spolu |
s erytrocyty a event. dalSimi pripravky;

3. Nahrada zmrazené plazmy na zdravotnické
etape;

4. Resuscitace pri popaleninach a
popaleninovém Soku.
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Kvizova otazka:
Kolik susené plazmy bylo vyrobeno v USA a dodano na bojist

2.svetove valky?
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Vice nez 10,000,000 T.U. plazmy !

YN
USTREDNI VOJENSKA NEMOCNICE

Vojenska fakultni nemocnice Praha




NATO UNCLASSIFIED
Releasable to NATO Partnership Programs / AFRICAN UNION / EAPC / EEAS / EU

AR
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- NATO BLOOD PANEL

MEMORANDUM TO MILITARY HEALTHCARE WORKING GROUP

Vzhledem ke kritickemu nedostatku susené plazmy,
vydal NATO COMEDS Blood Panel 6/2022 doporuceni
o nutnosti zabezpeceni dostateCnych zasob susené plazmy a
zajisteni narodni sobestacnosti kazdé aliancni zeme.
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NATO UNCLASSIFIED
Releasable to NATO Partnership Programs / AFRICAN UNION / EAPC / EEAS /EU

NATO BLOOD PANEL
MEMORANDUM TO MILITARY HEALTHCARE WORKING GROUP

25 July 2022
File reference: 20220713 MEMO_COMEDS_DP_U.

NATO BLOOD PANEL (BloodP) MEMORANDUM TO NATO MILITARY HEALTHCARE
WORKING GROUP ON DRIED PLASMA 2022

Background

1. Dned plasma (DP) products are essential to providing damage control resuscitation in
far forward environments during large scale combat operations in accordance with
established NATO timelines.

. Currently, there are currently two approved DP products with limited production
capacity:

a. DRK LyoPlas (German Red Cross)
b. French lyophilized plasma

. Additionally, there are four other DP products in varying stages of development and
regulatory approval across several Nations:

a. Manufacturing systems
i. Terumo
i. Velico

b. Dried plasma products
I. Teleflex
. Octaplas LG Lyo (Octaphama)

. The NATO Blood Panel has identified a critical deficiency for DP provision across the
multi-national force. The deficiency in DP has been exposed during this time of
escalating competition in Europe in preparation for potential conflict involving NATO
Member Nations. Increasing capacity fo meet this need will take focused effort at a
political level and have a lag time of many months to years depending upon
requirements.

NATO UNCLASSIFIED
Releasable to NATO Partnership Programs f AFRICAN UNION / EAPC / EEAS / EU




Sekce vojenského zdravotnictvi

Ministerstva obrany
Vitézné namésti 5, Praha 6 — Dejvice, PSC 160 01, datova schrinka hjyaavk

Cj. MO 136408/2023-1457

Schvaluji.

brigadni general MUDr. Zoltan Bubenik
feditel

podepsano elektronicky

Praha 21. unora 2023

KONCEPCE ZASOBOVANI KRVi V RAMCI SYSTEMU
ZDRAVOTNICKEHO ZABEZPECENI VOJSK

PRAHA 2023

UVN

USTREDNI VOJENSKA NEMOCNICE

Vojenska fakultni nemocnice Praha

IV. SuSena plazma

SuSena plazma jsou plazmatické piipravky vyrobené metodou lyofilizace nebo sprejového
suSeni. Nevyzaduji skladovani v nizkych teplotich a maji dobu pouzitelnosti
2 roky. SuSend plazma je ideadlnim pfipravkem pro poskytovani hemostatické resuscitace
Vv pfednemocnicni péci, stejné jako v polnich zdravotnickych zafizeni vech typu.

Vzhledem ke kritickému nedostatku susené plazmy, vydal NATO Blood Panel doporuceni
k zajisténi potiebného mnoZstvi suené plazmy a zajisténi narodni sobéstacnostil.

VZdrSl zajistuje, udrZzuje a obméiuje dostate¢né zasoby susené plazmy, v minimalnim
mnozstvi 1000 ks v dobé miru, v soucasné dob¢ nakupem z omezenych zdroji ze zahrani¢i.
Z davodu zajisténi sobéstacnosti a nezavislosti na vnéjsich zdrojich je zabezpecenim vyroby
suSené plazmy povétena UVN (OHKT).

Zpracoval: plk. git. MUDr. Milo§ Bohongk, Ph.D. (alc. 203 210) — UVN-VoFN Praha
Kontaktni osoba: plk. gt. MUDr. Petr Kral (alc. 214 174) — SVZdr MO

Rozdélovnik adresatt stejnopisu dokumentu:

AVZdr

ReSpecS MO
VePozS

VeVvzS

VeOper — na védomi
SM MO - na védomi
FVZ UO — na védomi

1 NATO BLOOD PANEL (BloodP) MEMORANDUM TO NATO MILITARY HEALTHCARE WORKING GROUP ON DRIED
PLASMA 2022, File reference: 20220713_MEMO_COMEDS_DP_U, 25 July 2022




Aktualni produkty susené plazmy

Non-US Product Drying Manufacturing | Plasma Pathogen | Packaging
Method Model Source Reduced

French FLyP Lyophilized  Centralized Small pools Glass
German LyoPlas N-w Lyophilized  Centralized Single-donor No Glass
South African FDP Bioplasma  Lyophilized  Centralized Large pools Yes Glass
Switzerland OctaphasLG-Lyo Lyophilized  Centralized Large pools Yes Glass
Product Drying Manufacturing | Plasma Pathogen | Packaging
Method Model Source Reduced
Teleflex EZPLAZ Lyophilized  Centralized Single-donor Plastic
Terumo TFDP Lyophilized  Decentralized Small Pools Yes Plastic

Velico FrontlineODP Spray dried  Decentralized Single-donor No Plastic



Susena plazma - t.¢€. realne existujici pripravky na trhu

FLYP — Francouzska lyofilizovana plazma S
 Centre de Transfusion des Armees (CTSA) Az FEI
* smé&sna oD - g |

* patogen inaktivovana S
* [ahev 200 ml

LyoPlas N-w

* Deutche Reutes Kreuz
* skupinova

* lahev 200 ml

Bioplasma FDP

 National Bioproducts institute,
Pinetown, South Africa

* lahev 50 nebo200 ml

Octaplas LG®Powder
» Octapharma, Swiss
* lahev 200 ml
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f ﬂp0M3Bop,CTBeHHbll7| YHaCTOK nnodunuzaumm nnasme,

LeHTp KpoBwu HMULU BMT UBKI um. A.A. BuwHesckoro MO pPo
(opranusosan «HMOM Bruotex-My)

Jinopununzartop «/inomeg» KoHTelHepb! «/TuoKoH» ¢
NMOPUNU3UPOBAHHOMN NAAZMOMN

Mpoun3BoACTBO He TpebyeT acenTUYECKUX YCNOBUM, T.K.

€c 2020 no 2024 r. 3arotoB/1eHO
bonee 1500 o3

J/luonaazma®

UVN YeTbipe LeHTpa Kposu
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FDP Manufacturing Process Accomplishments TERUMOBCT

Unlocking the Potential of Blood

= FREEZE DRYING:

= Current process = 48 hours
= Residual moisture = 1.1% (mean)

= DECENTRALIZED MANUFACTURING:
* No cleanroom required
* Functionally closed system
= Refrigerator-sized freeze dryer

* Pre-programmed lyophilization cycle and
data capture

= POOLING OF 10 TYPE-SPECIFIC UNITS

= Uniform concentration and volume
= Standardized dose



http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj1h5Hw5dHeAhVCzaQKHfImDE0QjRx6BAgBEAU&url=http://www.lightthenight.org/content/terumo-bct-0&psig=AOvVaw1VQ89ocNvj25rIxvnLFCm9&ust=1542213142771954

TERUMOBCT

Unlocking the Potential of Blood

FDP Kit Accomplishments

IN VITRO FUNCTION:

= No significant difference
from FFP for:
= PT, aPTT, Fibrinogen, FV,
FVIII, Protein C, Protein S,

VWEF, thrombin generation
(CAT)

= pH=7.4
= RECONSTITUTION:
= Water for Injection reconstitution fluid

= Reconstitution time=1.5 min (median)
= Flexible bag allows user manipulation

WEIGHT & CUBE:
= Complete kit with WFI weighs 11.5 oz.
= Size 10x12x1”

RUGGEDNESS:
= Flexible, packable and strong
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Teleflex (TFX) Announces Commencement of Phase | Clinical Study (FDP-1) of
RePlas™ Freeze-Dried Plasma

The U.S. Army is sponsoring clinical trials of novel freeze-dried plasma developed by Teleflex’s Vascular Solutions division for Teleflex:
the treatment of battlefield trauma and other emergency applications

May 15, 2017 06:30 AM Eastern Daylight Time

WAYNE, Pa.--(BUSINESS WIRE)--Teleflex Incorporated (NYSE:
and surgery, has announced the commencement of the Phase | ¢
developed in collaboration with the U.S. Army Medical Materiel D

The prod RePlas e T

“We are pleased to be underway with the
clinical study of this novel freeze-dried plasma - 3
product, which could have valuable AN (B
applications in the treatment of military trauma : o
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with the clinical study of this novel freeze-dried plasma product, wi
trauma as well as trauma care in a wide variety of other settings,”
Blood Center and Professor of Medicine at University of Cincinnal
of the Phase | study (FDP-1).

The early administration of plasma has an important role in reduci
Therefore, USAMMDA has made the development of a commercig
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FrontlineODP™ Process

Step-by-Step Process
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Plasma Plasma Drying
Pretreatment Container Chamber
Prep ~ 5.5 min

Drying Instrument

Frontline Dryer

Load/Unload Dryer ~ 2 min
Spray drying ~ 37 min

Seal & Separate

Instrument for sealing primary container

o~/
{'ma

Frontline Sealer

Seal/Separate ~ 6 min

Pouch and Store

Sterile water rehydration at the point
of injury eliminates waste

Packaging ~ 1 min
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FrontlineODP™ System
A Closer Look

Plasma Drying Chamber Frontline Dryer with Drying Chamber Frontline Sealer with Drying Chamber

YN
USTREDNI VOJENSKA NEMOCNICE

Vojenska fakultni nemocnice Praha




FrontlineODP™ Components
Component Overview

FrontlineODP™ Transfer FrontlineODP™ SWFI Rehydrated
Unit Line 200mL FrontlineODP™ Unit

Rehydrates in Minutes , ,
at The Point of Care THOR Content | Velico on Vimeo
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FrontlineODP™ System Productivity
Same Day Production: One Operator, 8 Hours, 1 Dryer
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= zadana alternativa vcasné transfuze (plazmy) pri resuscitaci a
léeCbé hemoragického soku podminkach, kde krev nebo cerstve
zmrazena plazma nejsou okamzité dostupné a kde je potreba
uplatnit postupy (R)DCR

ma delsi dobu pouzitelnosti

Ize skladovat pri pokojové teploté

snadno se prepravuje, rekonstituuje a podava

optimalni pripravek pro bojovou medicinu !
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