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Method. —The method of closed-chest cardiac
massage developed during these animal studies is
simple to apply; it is one that needs no com-
Kouwenhoven WB, Jude JR, Knickerbocker GG. plex equipment. Only the human hand is required.

Closed-chsst cardiac massage. JAMA 1960
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Algorithm |
\ Traumatic Cardiac Arrest

Kleber C et al. Resuscitation 2014

Algoritmus lecby traumaticke zastavy obehu
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Lockey D et al. Resuscitation 2013
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-y — Hypovolemie: zastava zevniho krvaceni
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Amputacni poranéni. Boston, USA, 15. dubna 2013 Otevrena zlomenina panve. Fotografie: Truhlaf A. 2018
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Hypoxie

Tenzni pneumotorax
Tampondda srdec¢ni
Hypovolémie

Algoritmus lecby traumaticke zastavy obehu

Zastava obéhu / hrozici zastava obéhu?

PRAVDEPO- Univerzalni
DOBNA algoritmus ALS

Zvazte netraumatickou pticinu

NEPRAVDEPODOBNA
Zahajte lé¢bu reverzibilnich pFicin 3¢
g2
= M
<
. Zastavte masivni krvaceni ; -3
. Zajistéte dychaci cesty a maximalizujte oxygenaci r %- Prodleva od
. Bilateralni dekomprese hrudniku " o i B
~ vzniku zastavy
4. Lééba srdeéni tamponady < 10 minut?
5. Chirurgicka zastava krvaceni nebo komprese p 2
proximalni aorty IrEpe
Pomcky?
. Masivni transfuzni protokol a tekutiny U
Prostredi?

Truhlar A, Deakin CD et al.
Resuscitation 2015
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Algoritmus lecby traumaticke zastavy obehu

Trauma Patient in Arrest/ Peri-Arrest

Hypoxaemia
Hypovolaemia

Non-traumatic arrest likely ? YES

Address reversible causes
simultaneously:

Tension pneumothorax

Tamponade

1. Control external catastrophic
haemorrhage

2. Secure airway and maximise
oxygenation

S Bllosaool Lo _I___mpression
(thoracostomies)

————————

. N\TIHTVT I.ﬂlll'.lullﬂuc

(penetrating chest injury)

5. Proximal vascular control
(REFROA/manu3a| aortic compression)

6. Pelvic splint

7.Blood products / Massive
Haemorrhage Protocol

ALS

Expertise?
Equipment?
Environment ?
Elapsed time

sinc wwss ur vitar
sigr <15 min?

Lott C, Truhlar Aetal.
Resuscitation 2021
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2018 | LZS Hradec Kralové, Ceska republika
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Prednemocnicni aplikace erytrocytu
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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 (PT'C) 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 patents.

RESULTS: Two-hundred and forty treatment 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 to —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 (Coefficient —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. (J Am Coll Surg 2015;
220:797—808. © 2015 by the American College of Surgeons)

J Am Coll Surg 2015
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Plasma-first resuscitation to treat haemorrhagic shock wm
during emergency ground transportation in an urban area: ‘
a randomised trial

Hunter BMoore, Ernest E Moore, Michael P Chapman, Kevin McVaney, Gary Bryskiewicz, Robert Blechar, Theresa Chin, Clay Cothren Burlew,
Fredric Pieracci, F BernadetteWest, Courtney D Fleming, Arsen Ghasabyan, James Chandler, Christopher C Silliman, Anirban Banerjee, Angela Sauaia

Moore HB et al. The Lancet 19 July 2018

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, 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*
Sperry JL et al. NEJM 26 July 2018



‘*’° PIna krev deleukotizovana univerzalni (PKDU)

Aditiva a antikoagulantia

Krevni slozky 1:1:1 PIna krev

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

e 1TU trombo=1x35ml=35ml

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

Spinella PC. J Trauma 2009 | Kauvar DS et al. J Trauma 2006
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RABBIT2

RAPID ADMINISTRATION OF WHOLE BLOOD BY HEMS IN TRAUMA
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Jak casto transfuze pouzivame?

ZZS KHK 59 826 zasahU = 10 492 Urazu
LZS 841 zasahU = 527 Urazu
Pocet lecenych pacientu = 35 za rok

Udaje za rok 2022
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Prednemocnicni transfuze

Prednemocnicni lécba Krystaloidy RBC + FFP m-
Pocet pacient( (n) 55

Injury Severity Score _ . .
(ISS; median, IQR) SZ 2 2R 34 (22; 43) 27 (17; 35) 0,14

Cas od zadatku tisfiového

volani do preddani v TC (min, 59 (49; 78) 56 (49; 67) 62 (50; 72) 0,47
median, IQR)

INR (median, IQR) 1,17 (1,04; 1,42) 1,13 (1,04; 1,31) 1,10 (1,02; 1,26) <0,05*
Fibrinogen (g/l) 2,64 £ 0,95 2,42 (2,02; 3,34) 2,44 £+ 0,58 0,43

Celkovy objem transfuzi za 24

4 986 (3 503; 6 348) 4 355 (2 619; 7 851) 4121 (1 848; 6 462) <0,05*

hod (ml; median, IQR)
Kumulativni bilance tekutin
za 24 hod (ml; median, IQR)

10 207 (6 916; 13937) 8038(4519;16693) 7869 (5542;12952) <0,05*

Koci J, Truhlar A et al. AAST 2023 Anaheim | * pIna krev vs. krystaloidy



TORAKOTOMIE



y D et al. Resuscitation 2007

and 1.5 SUIVIVUIO VI LI GUITIALE W W32

vived Wh? might not have been resuscitatéé had
these guidelines been followed. Eight of these t::z
une)fpected survivors had pre-hospital thoraco- 10.lo
tomies.

11. D:

Which EMS systems should consider introduc-
ing this intervention into routine practice? Those
with high rates of penetrating trauma and physi-
cians working in the pre-hospital environment
are ukely 1O Be most suitable. A system that
has the same€ elements required for other com-
plex pre-hospital interventions such as pre-hospital  12.
anaesthesia 1s essential.!3 These include a system
of audit and quality assurance and adequate train-
ing and resource. When contemplating introduction

of pre-hospital thoracotomy pre-hospita\ services

will need to develop firm links with their receiving 1.
e L care UNES and




Third of London’s Air Ambulance calls to
victims of shootings or knife crime

= VIEW COMMENTS f E 4




Pravidlo 4P = prodleva do 15 minut od vzniku zastavy | praxe | pomucky | prostredi

Marius Rehn | London Air Ambulance












SUppOI’t Search...
/%\ London’s
WS, Air Ambulance

LONDON’S AIR AMBULANCE
HEge R 0101S HOME OUR SERVICE OUR EVENTS SUPPORT US HCP DONATE
OUR SERVICE : . :
World’s first pre-hospital
Our work
Mission maps R E BO A p rf d
erforme
2015
2014 Monday 16th June 2014
History
Timeline
Annual Review 2013/14
Annual Review 2014/15 « World’s first pre-hospital REBOA carried out by London’s Air Ambulance
Annual Review 2015/16 « Pioneering new technique to prevent trauma patients bleeding to death
Finances « Control of severe pelvic haemorrhage, an injury most commonly
Helimed STEM app associated with cycling incidents and falls from height
News » 2 years of development with The Royal London Hospital
Media centre « Boris, “stunning advances in medical care are helping people survive
Our people serious injury in London”
Careers
Vacancy - Institute
Administrator We have performed the world’s first roadside balloon surgery to control internal bleeding. Use of pre-hospital
Vacancy - Volunteering Resuscitative Endovascular Balloon Occlusion of the Aorta (REBOA), a technique used first in the UK at The Royal

Coordinator

London Hospital, to control haemorrhage in trauma patients is a ground breaking move by London’s Air Ambulance.
Vacancy - Community

Fundraising Coordinator On average the charity is called five times a day to deliver its life-saving medical interventions to people seriously
\F/aCZ"C_V - Door to Door injured in the Capital. Many of these patients are suffering from catastrophic bleeding. Tragically some die at the
undraiser
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W_ Aorta
= Inflated

Balloon
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REBOA | Resuscitative Endovascular
Balloon Occlusion of the Aorta

Femoral
artery
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@ CrossMark

Best practice advice on pre-hospital
emergency anaesthesia & advanced airway

management

Kate Crewdson’, David Lockey, Wolfgang Voelckel, Peter Temesvari, Hans Morten Lossius
and EHAC Medical Working Group

* Preoxygenace >3 min
* Fentanyl 3-1 ucg/kg | ketamin 2—1 mg/kg | rocuronium 1 mg/kg

Lyon L et al. Significant modification of traditional RSl improves safety and effectiveness of pre-hospital trauma anaesthesia. Crit Care 2015
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g Prednemocnicni cas: hlavni nepritel

* Lepsi klinicky vysledek pri prijezdu do TC behem 60 minut

Cowley RA et al. An economical and proved helicopter program for transporting the emergency critically ill and injured patient. J Trauma 1973

* Advanced care necessarily extends on-scene interval

Smith J et al. Prehospital stabilization of critically injured patients: a failed concept. Trauma 1985

* On-scene and dispatch times associated with increased mortality

Pham H et al. Faster on-scene times associated with decreased mortality in HEMS transported trauma patients. Trauma Surg Acute Care Open 2017

* Time is the enemy | critical nature of prehospital time in patients with
non-compressible torso hemorrhage

 Efforts should be directed toward the development of therapies to
increase the window of survival in the prehospital environment

Alarhayem AQ et al. Mortality in trauma patients with hemorrhage from torso injury occurs long before the "golden hour". Am J Surg 2016
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The SAMU team spent nearly an hour, until 1:30 a.m. treating Diana in the

tunnel. Then the ambulance drove her at a snail’s pace to Piete-Salpetriere
hospital, 6.15 kilometers away. At that time of night, it would normally take
five or 10 minutes to do that drive along the riverfront expressway. But
Diana’s driver, applying standard French emergency procedures, drove
extremely slowly so as not to subject the fragile patient to shocks and
bumps. As a result, it took them some 40 minutes to make the drive, and
the ambulance stopped within a few hundred yards of the hospital to treat a

sharp drop in blood pressure.

By the time Diana reached the emergency room, it was nearly an hour and

45 minutes after the crash.
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Kazdy pacient s fibrilaci komor musi prezit!

~'1'.£

o
>« EUROPEAN

RESUSCITATION
@ AcADEmY

It takes a system to save a life.
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Kazdy pacient s fibrilaci komor musi prezit!

100 -
Eo0 1
E
Eﬂﬂ i 1995-1997
< 70
,g I
& 60 l
2 ]
SE -
E I
a 40 |
Eﬂ 1 I 1 1

Z-bto-2 =22to2 22tob =26tolD =10-14 =14
Time from EMS call to initial rhythm (in 4 minute blocks)

Hulleman M et al. Resuscitation 2014
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Sk Vysledky KPR v Kralovéhradeckém kraji
2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 |
Collowpotet 457  462* 504  420*  407* 501 507 522 584
HECEIRELAS | e | g | S 151 159 167 199 187 176
donemocnice - acg)  (37%) (41%) (36%) (39%) (33%) (39%) (36%) (30%)
véetné drazl © o g ° & & & L g
Slfsk“égiigif 47 52 45 46 60 54 61 66 58
erety  (10%) (11%) (9%) (11%) (15%) (11%) (12%) (13%) (10%)
Median
dojezdovédoby  8:40  8:16 856 830 801 830  8:32 8:17 8:59
Z7S

Pocet vybojl
z AED pred 7ZS
Incidence
zachranénych

e 8,5 9,5 82 84 10,9 9,8 11,1 12,0 10,7

poskozeni na
100 000 obyv.

= = = 13 62 54 58 42 50

Zp'réva o cinnosti ZZ5 Kralovéhradeckeho Tab. 1. Vysledky Uspésnosti KPR v letech 2013-2021
kraje za rok 2021, www.zzskhk.cz, 02/2022 . ; 7 . .
- pocet KPR bez Grazovych pacientu

* pocet KPR bez Urazovych pacientt a bez resuscitaci ukon¢enych po dojezdu lékarské posadky
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£ Metodicky pokyn pro first respondery

Ceska resuscitaZni rada ONAS ~ POSTUPY ~ KE STAZENI CLENSTVI KONFERENCE ~ KURZY ~ KONTAKTY

Czech Resuscitation Council

Novy metodicky pokyn MZ CR pro first
respondery

A Uvod »> Aktuality > Aktudln® 3> Novy metodicky pokyn MZ CR pro first respondery §

Tiskova zprava, Hradec Kralové, 10. ervence 2021

METODICKY POKYN MINISTERSTVA ZDRAVOTNICTV( &R PRO VYUZ{VANI FIRST RESPONDERU

Evropska resuscita&ni rada (European Resuscitation Council) vydala dne 25. bfezna 2021 nové doporu€ené postupy pro kardiopulmonalni resuscitaci a prvni
pomoc. Doporudeni platna ve vSech Evropskych zemich jsou aktualizovdna v pfibliZné pétiletych intervalech, aby odraZela nejnovéjsi védecké poznatky o 1é¢bé
nemocnych se srde&ni zistavou. Zcela novou kapitolou doporu&enych postupti je &ist nazvana Systémy zachraiiuji Zivoty (Systems saving lives). Mezi ti€inna
FeSeni s vysokym potencidlem pro zvySeni $ance na pfFeZiti srde€ni zastavy patii ve vyspélych zemich systémy organizované prvni pomoci na vyZadani neboli first
responderti. V €eské republice funguje podobny systém jiZ mnoho let, ale dosud neexistovala jednotna pravidla spoluprice vyuZitelna ve viech 14 krajich.
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- 2012-2017 | PRINCESS

Research

JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT
Effect of Trans-Nasal Evaporative Intra-arrest Cooling

on Functional Neurologic Outcome in Out-of-Hospital
Cardiac Arrest

The PRINCESS Randomized Clinical Trial

Per Nordberg, MD, PhD; Fabio Silvio Taccone, MD, PhD; Anatolij Truhlar, MD, PhD; Sune Forsberg, MD, PhD; Jacob Hollenberg, MD, PhD;
Martin Jonsson, MSc; Jerome Cuny, MD; Patrick Goldstein, MD; Nick Vermeersch, MD; Adeline Higuet, MD;

Francisco Carmona Jiménes, MD; Fernando Rosell Ortiz, MD, PhD; Julia Williams, MD, PhD; Didier Desruelles, MD;

Jacques Creteur, MD, PhD; Emelie Dillenbeck, MD; Caroline Busche, MD; Hans-Jorg Busch, MD; Mattias Ringh, MD, PhD;

David Konrad, MD, PhD; Johan Peterson, MD, PhD; Jean-Louis Vincent, MD, PhD; Leif Svensson, MD, PhD

Nordberg P, Taccone FS, Truhlar A et al. JAMA 2019



@ sAmA Network
QUESTION Does cooling of the brain, initiated prior to hospitalization during cardiopulmonary resuscitation, improve survival
with good neurologic outcome in patients with out-of-hospital cardiac arrest?

CONCLUSION Among patients with out-of-hospital cardiac arrest, trans-nasal evaporative intra-arrest cooling, compared with usual care,
did not result in a statistically significant improvement in good neurologic outcome at 90 days.

POPULATION . INTERVENTION 7 FINDINGS
677 Patients randomized Patients with CPC 1-2 at 90 days
UL \\67 1 Patients a"alyze‘j// Transnasal evaporative
172 Women ) e N intra-arrest cooling Standard care
337 334 56 of 337 patients 45 of 334 patients
Patients with bystander- Trans-nasal evaporative Standard care ,
witnessed cardiac arrest intra-arrest cooling Standard advanced life
. .65 Delivery of a mixture of air or support care including v
Median age: 6 years oxygen and a liquid coolant systemic therapeutic ' 116.6%: i 113.5%:
(perfluorohexane) via nasal hypothermia after RN A Y ~'
catheters prior to hospitalization hospitalization ‘ :
LOCATIONS plus standard care
7 European
countries PRIMARY OUTCOME Between-group difference not statistically significant:
11 Emergency Good neurologic outcome at 90 days, defined as 3 1% (95% Cl, -2.3% to 8.5%)
medical service systems Cerebral Performance Category (CPC) 1-2 b ’ -

Nordberg P, Taccone FS, Truhlar A, et al. Effect of trans-nasal evaporative intra-arrest cooling on functional neurologic outcome in out-of-hospital cardiac arrest:
the PRINCESS randomized clinical trial [published May 7, 2019]. JAMA. doi:10.1001/jama.2019.4149
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