


FIGYELMEZTETES:

e Az 0sszefoglaloban elhangzottak az el6ado szamara
hozzaférhetd, korszer(l, nemzetkodzi, nyomtatott és
elektronikus, nyilt szakirodalmi forrasokon alapulnak

» Jelenleg |étezb és jovGbeli lehetséges megoldasok

* Nem tekintenddk sziikségképpen munkaado
szervezetei és/vagy katonai alakulata hivatalos
allasfoglalasanak

e Az el6addnak nincs semmiféle anyagi érdekeltsége a
prezentacioban megjelend eszk6zok, gyogyszerek
gyartoival és forgalmazoival kapcsolatban
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Tissue Injury.
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Tissue Injury

INFLAMMATION HYPOPERFUSION

Endothelial tPA TISSUE
TF + F_Vlla

(Extrinsic Pathway) i Endotheliopathy of Fretuma

Protein-C+ TM Crystalloid & RBC-
Pathway + { PAI-1 Based Resuscitation

Inactivation of

1yper=

F_Va+Vllla fibrino- M 88\ Dilution +
(co-factors of F_|1+X) i > 2 %\ Acidosis +
Decreased Coagulation & Increased Fibrinolysis - | Hypothermia

Brakedown of
Coagulation Factors

Coagulation Early Coagulopathy Dilutional (Late) Coagulopathy

http://www.slideshare.net/drabdulgafoormt/trauma-induced-coagulopathy



Novel Hybrid Resuscitation:
SAP: ~80mmHg 1 6ran at
SAP: 100-110mmHg, amig a
sebészi vérzéscsillapitas
megvalosul
Azutdn a normal vérnyomas-
érték helyreadllitasa vérkészit-
mények haszndlatdval

Dutton’s Guide to Fluid Resuscitation in
Bleeding Major Trauma Patients

Walter B. CANNON Edward D. CHURCHILL
@WW1 @WW?2

Haemostaticus Resuscitatre
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Lab driven* ('Pull’) Formula-driven ("Push’) PoC-Test*-Corrected
*tranditional Coag.Panels Massive Transfusion Protocol *Viscoelastic Heemostatic Assays



It is counterintuitive to resuscitate an
acidotic, anaemic and coagulopathic
patient with an acidotic, anaemic and
coagulopathic fluid.”

Davies, RL: Should whole blood replace the

shock pack?
J R Army Med Corps February 2016 Vol 162 Ne 1

VVT-konc.:
Hct 55%

O Hct 29%

Q thr 87K

A Coag aktivitas 65%
Q 750mg Fibrinogen

,There is one single product available on target
which contains all the clotting factors, has fully
functioning red blood cells and platelets, costs
less than $100 per unit to collect, and is
maintained indefinitely at 98.6 degrees

Fahrenheit ”
Fisher, AD et al.: Tactical Damage Control Resuscitation
Military Medicine August 2015 Vol 180 No 8

500mL meleg
Hct: 38-50%
thr: 150-400K
Coag.: 100%
1500mg Fibrinogen =




Dutch Military Blood Bank System:
Cryopreserved RBC, FFP, PLT

WFWB

as . 1
'Blood Buddy’ ‘ as Emergency Donor Panel aka.’Walking Blood Bank’ *

ROLE_3
Full Range of
Hospital Reponse

ROLE_1

Medical (but

No Surgical)
Capabilitv

ROLE_2(B/E)
Initial (Damage Control)

Far-Forward/ '\ Forward/
'Austere’ " ’Remote’

Capability




Anaesth Intensive Care 2013; 41: 10-19

Reviews

Frozen blood products: clinically effective and potentially
ideal for remote Australia
A.HOLLEY?®, D. C. MARKSY, L. JOHNSON{, M. C. READES, J. F. BADLOE**, E NOORMAN7+

Department of Intensive Care Medicine, Royal Brisbane and Women's Hospital, Herston, Queensland, Australia; Military Blood
Bank, Leiden, the Netherlands; and Australian Red Cross Blood Service, Sydney, New South Wales, Australia

AB DFP -80°C
Red blood cells 80°C Thaw to +30°C Red blood cells AB FFP-30°C Thaw to -30°C Freeze to -80°C Store for 7y

i
Glycerol 40% 10y over 30 min Glycerol40%

12% NaCl
0.9% NaCli0.2% glucose
Storage medium AS-3 >

Thaw over 30 min

Automated ta 30°C

cell washer
Waste bag
Glycerol
Cell debris Store at 4°C Py
Free Hb Transfuse within 7 d B
Potassium Red blood cell u
o s FiGure 5: Overview of the production and thawing of cryopreserved plasma. FFP=fresh frozen p! -
Storage medium AB DFP=AB deep frozen plasma, y=years, min=minutes, d=days.
14 d shelflife at 4°C " AS-3
FiGure 2: Overview of the production and thawing of cryopreserved red blood cells. 2yat-80°C
. . . . N Platelets Platelets
y=years, min=minutes, d=days, NaCl=sodium chloride, Hb=haemoglobin, »
AS-3=additive solution 3, d=days. DMSO (5% wiv) DMSO
A 4
Thaw to +30°C over 5 min ‘
Platelets Resuspend platelets in plasma ‘
Stored at 22°C and
must be transfused  [* DMSO (0.2%)
e s

FiGure 4: Overview of the production and thawing of cryopreserved platelets. DMSO=dimethyl
sulfoxide, wiv=weight/volume, y=years, min=minutes, h=hours.




Fig. 2. Available dried plasmas. (A) French Lyophilized

Plasma (FLYP), produced by the French Military Blood Insti-

tute (Centre de Transfusion Sanguine des Armees [CTSA|);
(B) LyoPlas N-w, produced by the German Red Cross;

(C) Bioplasma FDF, produced by National Bioproducts
Institute, Pinetown, South Africa.

TABLE 2. Characteristics of commercially available dried plasmas

FLYP

LyoPlas N-w

Bioplasma FDP

Lse

Processes

Characteristics

Sheli-life
Reconstitution

Indication

Safety

Efficacy

1994-present—French Military
2011-present—Civilian (austere)

= Lyophilized

= Pooled apheresis FFP <11
donors

= All volunteer donors

= Donor screening

= Testing—disease & factors

= Hemovigiliance program

« 2003— eukoreduced

= 2010—No HLA Ab+ women

= 2010—Amotosalen PR

« Mormal factor levels
o ABO-universal

2 years al room temperature
<6 minutes

As sole source of plasma where
used

Mo adverse events reported (includ-
ing TRALI) since 1994 start of
hemovigiliance program

Clinical use reports support efficac
as part of a 1:1 DCR approach’

General population—Germany

= yophilized

« 1990-2006: Pooled S/0

= 2007-present—Single Donor

= Donor secreening

= Hemovigilance Program

s Frozen >/= 4 mos for donor
retest

s | eukoreduced

= No HLA Ab+ women

» Normal factor levels
« ABO type specific

15 months at 2°C-25"C
A few minutes

Same as frozen plasma

= >300,000 U 5/D LyoPlas

= =>230,000 U LyoPlas N-w (2007-
2013)

= Hemovigilance program reported
no increase incidence of adverse
events

Mo restrictions related to clinical
efficacy have been identified

General population—South Africa &
neighboring countries

= Lyophilized

« Pooled (up to 1,500 donors)
= All volunteer donars

= Donor screening

= Comprehensive testing

= Hemovigilance program

= 5/D treatment for PR

= Factor levels: =/= 0.40 IU
* ABO-universal plasma

Store below 25°C
<10 minutes

Where plasma and/or coagulation
factors are required

Conftraindicated: Severe Prolein S
deficiency

= Hemovigilance program—no
increase in adverse evenls

Mo restrictions related to clinical
efficacy have been identified

Pusateri, AE et al.: Dried plasma: state of the art science and recent developments
Transfusion 2016;56(4)Suppl.2:5128-139







Lehetséges Thrombocyta készitmenyek

e Folyékonyan tarolt
e Szobah6meérsékleten (@20-24°C 5 napig; razogépen)
e Hidegen (@4°C)*
e Ciklikus h6mérsékleten (@4°C, 12h-ként 30min-re @37°C-ra melegitve)
e Kryoprezervalt
e Dimethylsulfoxidban szuszpendalt; felolvasztas utan eltavolitott és plazmaban
reszuszpendalt

e Lyophilizalt (fagyasztva szaritott) — kutatas alatt

*A 4°C-on tdrolt (igy tulajdonképpen , elé6aktivalt”) thrombocyta kordbban tiinik el a keringésbél, de
aggregdcios és alvadasi szempontbol hatékonyabb, mint a meleg, agitalt...

Reddoch, KM et al.: Hemostatic function of apheresis platelets stored at 4°C and 22°C Shock 2014;41:54-61

Milford, EM; Reade, MC: Comprehensive review of platelet storage methods for use in the treatment of active
hemorrhage Transfusion 2016;56(4)Suppl.2:5140-148



Whole Blood:
O Cold: @2-6°C

A Teljes Vér [WB] meghatarozasa ) o IR

O Fresh: +48hrs

e ~450-500mL vér; nem-adenin tartalmu antikoagulanssal (CPD, CP2D,
stb.) — 21 napig tarolhato 1-6°C-on; CPDA-1 esetén 35 napig

e Van id6 a fert6z6 betegségek kiszlirésére

e Katonai/mostoha feltételek kozotti ellatas soran a transzfuzidval
atvihetd betegségek tesztelése nem megoldott

e El6szlirt és 90 naponta Ujra ellen6rzott donor-poolbol
e Gyorstesztek + utdlagos ('post-hoc’) tesztelés

melegen tarolt (22°C 8h-ig; azutan plusz 24h 4°C-on)
e Friss, ha a tarolas <48h
e Csoportazonos vs. Alacsony-titerli 0’ vércsoportu

Spinella, PC et al.: Whole blood for hemostatic resuscitation of major bleeding Transfusion 2016;56(4)Suppl!.2:5190-201



Tevhitek vs. Igazsag a Teljes Vérrd

e ABO-csoportazonosnak kell lennie

e Az alacsony anti-A és anti-B titerd 'O’ vércsoportu vér biztonsagos univerzalis
donor

* Nem lehet leukoredukalt és tartalmazhat thrombocytat egyidejlleg

* Thrombocyta-kimel6 leukocyta reduktiv sz(ir6
-

_ﬁ." *1.?: .
- P .
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* A hidegtarolas kévetkeztében elyész a thrombocyta funkcio
e A 4°C-on tarolt thrombocyta meg6rzi 15 napon keresztil a mdkodését

Spinella, PC et al.: Whole blood for hemostatic resuscitation of major bleeding Transfusion 2016;56(4)Suppl!.2:5190-201
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REVIEW ARTICLES

Military Medicine 2015;180(8):869-75

Tactical Damage Control Resuscitation

MAJ Andrew D. Fisher, SP USA*; MAJ Ethan A. Miles, MC USA*; LTC Andrew P. Cap, MC USA{t;
CDR Geir Strandenes, MC#; COL Shawn F. Kane, MC USA§

Signs/Sx of Hemorrhagic Shock
1+ Amputation
Blunt/Penetrating Trauma (Junctional/Abdominal/Thoracic)

Initial LSI
Initiate Call for PWB
VIO Access X 2
15t Doz TXA
Pulze, MS, BP, St02/SmO2/CRI/Lactate

— |

BP >80 BP <80
Pulse <100 +—, Pulse =100
5t02 >70 S0z <70 Y
Lactate <5 Lactate =5

L

[ ‘ i | i || e
|

i

o

|

v

FDP untll FWB avallable

Y

Continuous Monitoring
Evacuate ASAP

Ca after 4 units blood products
If 10, preferred oite ia Sternum
Test dose if timefpt permits otherwize wide open




Field Emergency Donor Panel Questionnaire and Triage T

« Give blood donar briefing to potential donor group Whole-Blood-Based Massive Transfusion Protocol

[ ]
= Confirm blood group(s) required
* Exclude alr crew, HGV drivers and key machinery operators REFINE TBetal.s Truuma 2006;60:559-568

Primary Triage (Question as a group) e et =
Que: Yes [No  [Action e, TR
1 Do you want to give blood? Disqualfy if NO Hursing Superwsnr 'h‘mm,e i i e 4 ITI:I‘:I ;sgsags
F] Have you given blood before W yos - Congider o o a n ( f? Y \g';:_:dﬂ::m Wi 3
early selection Hoaky aExra nugging for strenng
a d - | Cmmm.’ e
Secondary Triage (Question individually i e
| Serial | Question _|¥es [No [Action
3 Are you unwell now? Disqualify if YES.
New Fever/ Diarhea ! Vomiting
Chionic medical candition and not wall
4 Are you taking medication for bicod Disqualify YES
pressure; stroke or heart, lung, kidney, - -
cancer or bieod conditions? 80 MINUTES
{5~ Have you had a biood transfusion or Disqualy If VES [
blood products in the last year Accepl after 1 year
[ Are you living with HEP B,C /| HIV | AIDS = Disqualify If YES
OR living with anyone with these
| conditions 1
7 Hava you ever been refusad as a donor or Disquaiify if YES.
told not 1o donate blood
{8 past history of tresied anamia rory ba accaptable)
a Male donors only. Have you gver had sex Disqualify if YES.
with enother male?
g Have you ever taken illegal drugs with a Disqualify if YES. -~
- neediafvengieendds) 1 L L ______ { PROTOCOL TERMINATED WHEN NO LONGER NEEDED |
1 Are you currently pregnant or breast- Disqualify If YES L% s
feeding? w
12 Conduct a physical examination Disquality any
Chack: Temparature /| Rash / Malnutrition, potentially urwall
I Pallor | Jaundice | Cyanosis [ Shortness. danor or donors with
of breath [ Intoxication from alcohel or very difficut veins Emergency fresh whole blood is equested |
drugs / Veins
Base-wide notification
« The remalning group form the Emergency Denor Panel (EDP)
« Use the Risk Triage Screen to risk score the potential donors | Donors report fo medical area | | Donors transported to medical area |
Risk Triage (Question Individually)
Scors | [ Subtotal | Notes Donars arrive Gather supplies Donor processing
Blood donation history ) and phishotomy
1 | Regular Danor | | Optimum - - - (30 minutes)
2 | Prewious Donor | | | |dentify compatible donors H Murse interview |
3 | Non Doner
Vains and body weight
oo Ist=ed (oter] vein ] Fill blood tubes (ensure TMDS numbers on tubes and DD 572 match) |
3 Under 80 kg | Risk of fainting
Infection l
K] _}»21 Days Well I | Optimum
3 <21 Deys Weil [ | | Ot
| Loyl | 1 [ Prese bood tag Whole blood transtusion
N }Nuwxw uniries below in the tast 6 months | | Optimum
z South America | |
4 [ Asia and Africa | hlom‘.l draw
Life style: i}
e L LT L — fostmen Rapid sing
o with m rs but protec I
- Sex with a sex worker o In exchange for moneyidiugs .nmg‘ru 1z \ ) ABO typing tﬂﬂnncard] & Prepare for whole blood transfusion
L monfhe 2) HIV (Oraluick) - 20 min = Ensure posilive confirmation of donar ABO-Rh
; - Serious medical conditions e i ; />.1) HCV (Onsite) - 15 min - Confirm all rapid infectious disease tests are
? i i { 4) HoV Axlom) 15 min negative
3 Past o prasant serious medical conditions but | - (AXION
and woll 3 5) Malaria (BinaxNOW) - 15 min = Deliver whole biood bag to laboratory technician
3 Untreated curran! medical conditions but well 8) Syphilis (RPR) - 20 min for final pracessing.
TOTAL

Figure 3 Event sequence for collection of fresh whole blood. Note that pratecting against blood-borne pathogens is of paramount
importance during this entire process.

Abbreviations: DO 572, Department of Defense fatm 572 RPR, rapid plasma reagin. TMDS, Theatsr Medical Data Store,

+ Add up score and record: Lowest score = Lowest Risk

« Use Point of Care Test for TTI's — Eliminate and counsel any positives

= Blood type donors and document results

Doughty, H et al.: A proposed field emergency donor
guestionnare and triage tool Goforth, CW et al.: Fresh Whole Blood Transfusion: Military and
Transfusion 2016;56(4)Suppl.2:5119-127 Civilian Implications  Critical Care Nurse 2016 Jun;36(3):50-57




WEFWB as the ... Option







Beszélhetiink-e egy nyelvet? |

e 5

(,Major Heemorrhage”, ill. ,Military” Transfusion Medicine? i

A

Hematoldgiai/Onkoldgiai javallat Sulyos (traumas) vérzés ellatasi javal Zis

* Krénikus anémias panaszok és ¢ Hirtelen follépd, katasztrofélis St
tinetek, thrombocytopenia mértékd kivérzés
kovetkeztében minor vérzések; » Mdasodlagosan, de rovid idén bdl
(thrombo-embdlia hajlam?) kialakulo életveszélyes alvadasi &
zavarral Y

e Statikus laboratoriumi tesztek

(pl. sejtszamok) * Dinamikus, POC-tesztek (pl.

. . . ., viszkoelasztometria/-grafia)
e Cél: a tartdos eredmény — minél

ritkabb transzfuzid
* A megfelel6 komponenssel

e Cél: miel6bbi, minél hatékonyds s s
hatas ~ teljes vér adasaval 2




Tehat:

* A sulyos sérultek ellatasaban a vér alapu (damage control +
haemostaticus) reszuszcitaciora kellene torekedni

* Ennek soran egyszer(ibb és vsz. jobb lenne teljes vért adni

e Specialis esetben (zart kis csoport, el6sz(irés és szoros eu-i kontroll, stb.)
meleg (@22°C) friss teljes vér helyszini alkalmazasa elfogadhatd lehetne

e A hidegen tarolt thrombocyta hatékony(abb...)
e TXA altalanos korai, helyszini hasznalata

e — vsz. fibrinogén koncentratum is jo és biztonsagos lenne |
* A liofilizalt plazmakészitmények minél kordbbi alkalmazasa kiemels
jelentbseégl




SUPPLEMENT ARTICLE

Tmmum\

NATO Blood Panel perspectives on changes to military
prehospital resuscitation policies: current and future practice

- Tom Woolley," John Badloe,” Milos Bohonek,” Audra L. Taylor,”
i Hans Erik Heier,” and Heidi Doughty®

e Keep it scientific and be critical.

e KISS: 'Keep it Stupid Simple!” — because:
1. Nothing is as easy as it looks;

Everything will take longer than you expect;

If anything can go wrong, it will;

Avoid blood group-dependent products where possible;

Training is essential and training must not forget the simple procedures;

The treatment of bleeding is to stop the bleeding

o vk wnN

doi:10.1111/1rf. 13489

© 2016 AABB
TRANSFUSION 2016;56;5217-5223
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MARCH(E): Circulatory support



—-_gE= Maegele, M: Coagulation factor

concentrate-based therapy for remote

MASSIVE BLEEDING g
v damage control resuscitation (RDCR):
poomL R ¢ a reasonable alternative?
¢ Tonexamic Acd £ : :
: Stop hyperfibrinolysis Transfusion Apr 2016;56(Suppl 2):S157-165

10-20 mg/kg body weight tranexamic acid

i ":-:."m..::;
— L
Enable clot formation
4-8 g human fibrinogen concentrate; administer platelets:

.

Increase thrombin generation
= 20 IU/kg body weight PCCt

.

HEMOSTASIS

O

Fig. 1 Possible stepwise approach for rational and timely hemostatic therapy in patients with
massive bleeding when point-of-care coagulation monitoring is unavailable. PCC: prothrombin
complex concentrate; rFVIla: recombinant human activated factor VIIL. i Transfusion of platelets
should be considered if platelet count is <50,000-100,000/ul [1]. T If first-line treatment with
a combination of surgical approaches and best-practice use of hemostatic therapy fails to con-
trol bleeding. administration of rFVlla to enhance thrombin generation, or FXIII to increase clot
stability has been considered in the literature [45]

Stop (Hyper)fibrinolysis
1(-2)g TXA

Support Clot Formation
3-4g Fibrinogen
Concentrate

Increase
Thrombin Generation
<20IU/kg Prothrombin
Complex Concentrate

.
g

Rational and Timely Use'of Coagulation Factor
Concentrates in Massive Bleeding Without
Point-of-Care Coagulation Monitoring

O. Grottke, D. R. Spahn, and R. Rossaint



Early Coagulation Support Protocol

Collact blood samples for basafing tasts
and thromboelastometry

Oral VEA?
PCC 25 Whg + vitamin K

Tranexamic acid
k (1g + 1g over 8 hours)

E¥a mhibitor?
Lo Thvarmaaban, edoxaban)
POC 25-50 Ukg

Thrombin inhibitar?
(dabigatran)
Consider dialysis

Signs of hypoperfusion,
e at least one of:
SBP <100mmilg
Hb <9g/dL
Lactate =5Smmol
INK >1.5

BE <&

Clopidograi?
Platalets 10 U

Start massive transfusion
{universal PRECS)

BE, base excess; FXa, Factor Xa; Hb, haemoglobin; INR, infernational normalsad ratic;
PCC, prothrombin compiex concentrate; PRECs, padied red blood calls;
PTT, prothromibin time; 52 systolic iood pressura; TEG, thromboalastography;

VA, vitamin K antagonist.

(29 of fibrinogen concentrate

Ched results of the basal
thromboelastometry

Start plasma
(plasmalPRBCs ratio >1:1.5)
Order platelets
Monitor coagulation {avery 120" ROTEM®/
TEG, platelets; fibrinogen, INR, PTT)

ROTEM®TEG availabla?

YES HO
Goal-directed Standard algorithm
algorithm Transfuse plasma

Inchides usa of (plasma/PRECs ratio

Iranexamic acid, =1:1.5)

P, fibrinogen Platelets =100000

eoncentrate, piatelets | Monitor fbrinogen

and piasma and platelets mora
frequently to guide
treatment

http://keyopinions.info/issues/haematology/building-on-the-pillars-of-traumatic-coagulopathy-advancing-the-

management-of-trauma-related-bleeding/1/?type=1
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Az alvadékképzidé: MT protakall +
CSL Behring

Ahvadisl faldor defick komskcid
PEG 20 NEfitkg
wagy FFP

“Trombocits szim niveldss
= 50000l

THA 15-20mgitikg
Fibrinogén

POE 20-30 NEftg

vapy FFP nagy dizis
nifveldee = SO.0004L

Méslepetendd
A08-a= takior 1250HE

=| EXTEM CT>APTEMCT |= m"'ﬁ_mw

, Fitern CAMD navelése: H1-12 mm
R S0 =| AETEMCAI0<7mm  |—= Fibrinogén koncentrihem 2-5g
ismteln, ha sriiksiges i
trombin genericid defict = | (X1 cT-asTen cr) | POC 1€
4 fkusdan - EXTEM CA 10-< dd0mm Trombecits szam nivekss
thrombocytadefit | ooV E |7 e samont

Azpmnall kezsdest TXA 15-20mg/ttie e
Az abve = I i .=| EXTEM CA10 < 30mm |—.."' PCE 20-30 NEM .
Trmmbociaszim |

ROTEM vizsgélattal kimutathat még: Meleg(7)
fplosismervay | MEFTEMOT<NTEMOT TEljes ver
instabl avadék b [ EXTEM ML> 5%
MM s &g APTEM ML>15%

CSL Beshrireg HR. 1123 Hon
Aotas i 53 Dep. L
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Regional Cammand (
Lead nation: France

Regional Command
Lead nation: German

Regional Command
Lead nation: Italy

bscuon gmmand 9
MNetherla

bmmanc
United S
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Data valid as of 2 April 2009
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Medical care at Camp Bastion |

Many of the techniques and processes developed by UK Armed
Forces medical personnel are now saving lives in the NHS

1' 5’50

litres of blood
transfused to

2,600

trauma patients

300

doctors, nurses and
support personnel at
the hospital

39,000

CT scans

6,500

| cases transferred

%  toBastion by Chinook
Medical Emergency
Response Team

Y 450 |

ioe personnel evacuated
% "8\ by the Critical Care

Air Support Team
- *"!‘a. to the UK

Bastion's
Role 3 Hospital
opened in 2006
and became one of
the world’s leading
trauma care
facilities

UK personnel seen at  Fiosens.
Role 3 Hospital /" #a¥s.
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Agressziv vérzeéscsillapitas
CED T TN _ﬂ @TQ, HSD, sebiireg kitamponélas,
Qido ben '., 2 L f ~ J/AT, medencedv, hizésin, stb.

N W Emeltszintl lIégutbiztositas
SR s RS

akisérettel Légzésmechanika rendezése
Q digitalis ('mini’) thoracostomia
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