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1 Zdravotnicka zachranna sluzba Kralovéhradeckého kraje, Hradec Kralové

2 Klinika anesteziologie, resuscitace a intenzivni mediciny, Fakultni nemocnice Hradec Kralové
3 Klinika urgentni mediciny, Fakultni nemocnice Hradec Kralové

4 Chirurgicka klinika, Fakultni nemocnice Hradec Kralové

5 Transfuzni oddéleni, Fakultni nemocnice Hradec Kralové
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Pilotni projekt v Ceské republice
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RAPID ADMINISTRATION OF BLOOD BY HEMS IN TRAUMA
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RAPID ADMINISTRATION OF WHOLE BLOOD BY HEMS IN TRAUMA




Specifika regionalniho traumasystéemu

* Primarni zasahy LZS (95 %) a moznost vyuziti posadky LZS bez vrtulniku
* Tupe Urazy (95 %)
» Kratky prednemocnicni cas (Cas od vyzvy do predani 59 min)
* TC s rutinné zavedenym masivnim transfuznim protokolem

a principy damage control surgery (operacni nebo radiointervencni lécba)
* Prisna kontrola kvality lécby (10 lékard a 6 NLZP)
* Dostupnost transfuzniho oddéleni
* Vynikajici spoluprace ZZS KHK s FN Hradec Kralove
* Pozitivni pristup ve vsech clancich retézce







icka zachranp,
@\‘ou“c ng S/,

(7
& i < e 3
,\/ Kralovéhradeckého kraje >

o
"l vy >

Cesta k plné krvi...

Komora zachranaru

zdravotnickych zachrannych sluzeb Ceské republiky
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Aktuality ~ Vzdélavaci akce Diskuze Burza prace ~ Organy ~ Prihlagky ~

@  Aktuality
Kdyz LZS Hradec Kralové zavede transfuzi, tak my v Praze na LZS budeme podavat fibrinogen :-)

KdyZ LZS Hradec Kralové zavede transfuzi, tak my
v Praze na LZS budeme podavat fibrinogen :-)

{9 27.03.2018
Prazska zachranka spustila pilotni projekt, ve tClOt stiffness
kterém testuje podani Idtek ovliviiujicich krevni ' Platelet t Fiber
srazlivost pfimo v terénu. Tato praxe by mohla zvysit binding density
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‘*ﬁ Fibrinogen nebo transfuzni pripravky (TP)?

Emergency Bases

HO1 - Christophorus 1 Helicopter Base PI: Dr. Marc Kaufmann

HO02 - Christophorus 4 Helicopter Base PI: Prim. Mag. Dr. Giinther Sumann
HO3 - Christophorus 6 Helicopter Base PI: Dr. Bernhard Ziegler

HO6 - Christophorus 14 Helicopter Base PI: Dr. Christine Haas

HO7 - Martin 2 Helicopter Base PI: Dr. Christian Niederwanger

HO8 - NEF Innsbruck PI: Univ. Doz. Dr. Michael Baubin

HO9 - NEF Salzburg Stadt PI: Dr. Bernhard Ziegler

H11 - NAW Vécklabruck Pl: Prim. Mag. Dr. Gunther Sumann

H12 - Christophorus 5 Helicopter Base (planned) PI: Dr. Manuel Mauerer

H13 - : ys Thaler
;" KO1 |Christoph 06 Helicopter Base (planned) PI: Dr. Anatolij Truhlar (Krystof 06)

‘F g gm = 7“ C NO1 — Akutleegehelikopter Karup Lufthavn (planned) Pl: Dr. Christian Fenger-Eriksen
t . [ L NO2 - Akutleegebilen i Aarhus Anaestesiologisk Afdeling / Aarhus Universitetshospital (planned) PI: Dr. Christian

Fibrinogen in Trauma induced coagulopathy

Fenger-Eriksen
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Placebo (n =25) FC (n =28) Estimated difference or odds ratio (95% CI) P

Until arrival to the Emergency department

Crystalloids
Patients 23/25 (92.0%) 26/28 (92.9%) 1.13 (0.08 to 16.72) 1
Volume (ml) 1000 [500 to 1125] 500 [500 to 1000] 0 (0 to 500) 0.8218
Colloids
Patients 15/25 (60.0%) 10/28 (35.7%) 0.38 (0.11 to 1.29) 0.1017
Volume (ml) 500 [500 to 575] 750 [500 to 1000] 0 (—500 to 0) 0.1689

Until 24 h after accident
Crystalloids®

Volume (ml) 3100 [1500 to 5126] 3120 [937.5 to 4905.75] 199.24 (—1309 to 1692) 0.7276
Colloids

Patients 19/25 (76.0%) 16/28 (57.1%) 0.43 (0.11 to 1.58) 0.245

Volume (ml) 1000 [575 to 2500] 2475 [2000 to 5374.5] —1385.6 (—2850 to 0) 0.041
Red blood concentrate

Patients 13/25 (52.0%) 11/28 (39.3%) 0.6 (0.17 to 2.03) 0.4145

Dose (U) 3 [3 to 6] 7 [4 10 9.5] —2 (-5to 1) 0.2188

Massive transfusion® 2/25 (8.0%) 3/28 (10.7%) 1.37 (0.14 to 17.80) 1
Platelet concentrate

Patients 0/25 (0.0%) 3/28 (10.7%) oo (0.38 to x0) 0.238
Fresh frozen plasma

Patients 4/25 (16.0%) 4/28 (14.3%) 0.88 (0.14 to 5.34) 1

Dose, units 104851 ter 1i2!5] 17 [110:25 tof25] —7.5 (—30 to 15) 0.3094

Ziegler B et al. Eur J Anaesthesiol 2021
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Prednemocnicni aplikace erytrocytu

Pre-Trauma Center Red Blood Cell Transfusion Is ®--
Associated with Improved Early Outcomes in Air
Medical Trauma Patients

Joshua B Brown, MD, Jason L Sperry, MD, MPH, FACS, Anisleidy Fombona, Bs,
Timothy R Billiar, MD, FACS, Andrew B Peitzman, MD, FACS, Francis X Guyette, MD, MPH

BACKGROUND: Hemorrhage is the leading cause of survivable death in trauma and resuscitation strategies
including early RBC transfusion have reduced this. Pre-trauma center (PTC) RBC transfusion
is growing and preliminary evidence suggests improved outcomes. The study objective was to
evaluate the association of PTC RBC transfusion with outcomes in air medical trauma patients.

STUDY DESIGN: We conducted a retrospective cohort study of trauma patients transported by helicopter to a
Level I trauma center from 2007 to 2012. Patients receiving PTC RBC transfusion were
matched to control patients (receiving no PTC RBC transfusion during transport) in a 1:2
ratio using a propensity score based on prehospital variables. Conditional logistic regression
and mixed-effects linear regression were used to determine the association of PTC RBC
transfusion with outcomes. Subgroup analysis was performed for scene transport patients.

RESULTS: Two-hundred and forty trearment patients were matched to 480 control patients receiving no PTC
RBC transfusion. Pre-trauma center RBC transfusion was associated with increased odds of 24-hour
survival (adjusted odds ratio [AOR] = 4.92; 95% CI, 1.51—16.04; p = 0.01), lower odds of shock
(AOR = 0.28; 95% CI, 0.09—0.85; p = 0.03), and lower 24-hour RBC requirement
(Coefficient —3.6 RBC units; 95% CI, —7.0 o —0.2; p = 0.04). Among matched scene patients,
PTC RBC was also assodated with increased odds of 24-hour survival (AOR = 6.31; 95% (I,
1.88—21.14; p < 0.01), lower odds of shock (AOR = 0.24; 95% CI, 0.07—0.80; p = 0.02), and
lower 24-hour RBC requirement (Coefhicient —4.5 RBC units; 95% CI, —8.3 o —0.7; p = 0.02).

CONCLUSIONS: Pre-trauma center RBC was associated with an increased probability of 24-hour survival,
decreased risk of shock, and lower 24-hour RBC requirement. Pre-trauma center RBC
appears beneficial in severely injured air medical trauma patients and prospective study is
warranted as PTC RBC transfusion becomes more readily available. (] Am Coll Surg 2015;
220:797—808. © 2015 by the American College of Surgeons) J Am Coll Surg 2015
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— Prednemocnicni aplikace plazmy

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

J.L. Sperry, F.X. Guyette, J.B. Brown, M.H. Yazer, D.J. Triulzi, B.J. 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*

— PAMPer trail | Prehospital Air Medical Plasma

— Even small volume of plasma resulted in a robust mortality benefit
— Letalita 30. den | plasma 23,2 % vs. kontrola 33,9 % (p=0,03)

— Redukce krevni ztraty anebo zavaznosti koagulopatie (p<o0,001)

NEJM 26 July 2018



icka zachranp,
3\‘0““ ng S/,

(7
& i < e 3
,\/ Kralovéhradeckého kraje >
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Randomised Intervention n=432
LZS 38 %
430 ml

Fluid boluses will be given to restore a palpable radial pulse or a
krystaloidu | measured standard SBP above 90 mmHg

e

Crystalloid-based resuscitation Pre-hospital blood product
arm: resuscitation arm: Up to 4 units of
Up to 4 boluses of 250 ml Sodium PHBP given as follows:
Chloride 0.9% (normal saline) 1 unit PRBC - 1 unit LyoPlas
2 x 250 ml bags per box 1 unit PRBC - 1 unit LyoPlas

= Arrive at receiving hospital = \

PROTOCOL Cas od vyzvy do pfijezdu ZZS 30 min
Cas od pfijezdu do podani TP 26 min

Crombie N et al. Lancet Haematol 2022

Version 2.0, 16t January 2017



PIna krev deleukotizovana univerzalni (PKDU)

Aditiva a antikoagulantia
Krevni slozky 1:1:1 PIna krev

* 6 TUERY=6x120ml=720 ml * 6 TUPKDU=6x63ml=378 ml
e 6 TUFFP =6 x50 ml=300ml

e 1TU trombo=1x35ml=35ml

Celkem 1055 ml aditiv ! Celkem 378 ml aditiv
Htk 29 % | trombo 80-90 tis./ml Htk 38-50 % | trombo 150-400 tis./ml
Koagulacni aktivita 65 % Koagulacni aktivita 100 %

Spinella PC. ) Trauma 2009 | Kauvar DS et al. J Trauma 2006


















e
Pravni aspekty podavani TP v PNP

Zakon o lecivech ¢. 378/2007 Sb.
* Provozovatel zarizeni transfuzni sluzby je povinen distribuovat TP pouze do
zarizeni transfuzni sluzby a do krevni banky

* V pripadé naléhavé a neodkladné potreby je poskytovatel zarizeni transfuzni
sluzby opravnén zajistit TP pro poskytnuti zdravotnich sluzeb jednotlivym
pacientOm; podminkou je souhlas osetrujiciho lékare poskytnuty
po vyhodnoceni rizika a prospésnosti pro pacienta, a pokud to umoznuje
zdravotni stav prijemce, téz jeho souhlas

* Do okamziku vzniku indikace k podani TP nedochazi k jeho distribuci, nebot TP
jsou ulozeny v zapeceténém kontejneru pod kontrolou transfuzniho oddéleni
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Méridla:

Chladit nebo nechladit?

" PouZité méfici pfistroje

(&islo ¢idla pouzité pfi validaci}

i Datum kalibrace
Cislo kalibraéniho protokolu

fl LogTag 1000854799 (6)

25.6.2018
kalibradni list &. 5714F-18

. LogTag 1000854800 (7)

256.2018
kalibracni list €. 5715F-18

Validaci provedl: Mgr. Siva Klabackova

vrtulniku se teplota pohybovala mezi 12,3 4 38,6 °C.|V hangiru

Zavér: 1 pies velké vykyvy teplot okolniho prostfedi box RABBIT udrZel TP

v pozadovaném teplotnim rozmezi a je vhodny k uloZeni TP mimo TO.

Prilohy: Piiloha &. 1: Vypisy teplot z teplotnich ¢idel LogTag

Piiloha €. 2: Kopie kalibragnich protokolt ¢idel
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2018 | Hradec Kralové, Ceska republika
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Krélovéh

v /'ad“kéhO%Zg - u O = u 1 4 1 4 1 4 7
b\ﬁ*r Kolik pacientu indikovano pro podani TP+

ZZS KHK 59 826 | 10 492 Urazu
z toho LZS 841 | 527 urazu

Pocet lecenych pacientu: 35 za rok
Celkem: 159 0d 1.6.2018
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&i’ m 1 4 v v u 5y v
w Hodnoceni prospésnosti lecby I.

N 20 24 N/A

ISS 344 36 +3 0,65
Pfednemocnicni ¢as (min) 61+ 64t 4 0,59
Fibrinogen pri predani do TC (g/l) 2,6 0,2 2,5+0,2 0,74
INR pfi pfedani do TC 1,1+0,1 1,4%0,1 0,0378
Prednemocnicni transfuze (TU) 1 FFP + 1 EBR o N/A
Krystaloidy v PNP a na UP (ml) 1088 + 137 1696 + 161 0,0075
Transfuzni pripravky za 24 hodin (TU) 14,5+1,7 21,4 * 4,0 0,15

Truhlar A et al. Effect of Prehospital Use of Plasma and Erythrocytes on Crystalloid
and Blood Product Requirements in Trauma, Circulaton Suppl. 2019
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w Hodnoceni prospésnosti lecby Il.
b | wean | fowos | b
N 43 55 N/A
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ISS 34 15 32 +13 0,53
Pfednemocnicni ¢as (min) 59 +16 63 +18 0,24
Fibrinogen pri predani do TC (g/l) 2,7%+1,0 2,6 +1,0 0,85
INR pfi pfedani do TC 1,1+0,2 1,2+0,2 0,31
Prednemocnicni transfuze (TU) 1 FFP + 1 EBR o N/A
Celkova bilance tekutin za 24 hodin (ml) 8038 10207 0,18
Transfuzni pripravky za 24 hodin (ml) 4355 4986 0,39

Berkova J. Aplikace transfuznich pfipravki v prednemocniéni péci u traumat.
Univerzita obrany Fakulta vojenského zdravotnictvi, 2022
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e TRAUMATIC CARDIAC ARREST/
-k PERI-ARREST ALGORITHM

Hypoxaemia
Hypovolaemia

Tension pneumothorax
Tamponade

Address reversible causes
simultaneously:

1. Control external catastrophic
haemorrhage

2. Secure airway and maximise
oxygenation

3. Bilateral chest decompression
(thoracostomies)

4.Relieve tamponade
(penetrating chest injury)

5. Proximal vascular control
(REBOA/manual aortic compression)

6. Pelvic splint

7.Blood products / Massive
Haemorrhage Protocol

EUROPEAN
. RESUSCITATION
COUNCIL

Expertise?
Equipment?
Environment ?
Elapsed time

since loss of vital
signs < 15 min?

Resuscitative
Thoracotomy
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r@ anatolij.truhlar @TruhlarA [ truhlaran@zzskhk.cz




