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Corticosteroid Randomisation
After Significant Head Injury

1999 - 2004

RCT: metylprednizolon verzus placebo
Preukazat’ 2% rozdiel v mortalite

Recruit thousands (20 000) - Keep it simple
Protokol publikovany v Lancet — transparentnost’

Zaradeni:
- dospeli, trauma mozgu, GCS < 14; do 8 hodin

Jednotna davka: MP 2 g bolus
+ 48 hod infuzia 0,4 g/hod

Vysledok: umrtie / prepustenie / 2 tyzdne + 6 mesiacov
Komplikacie: krvacanie z GIT, infekcia



CRASIHE:

AkO na to Corticosteroid Randomisation

After Significant Head Injury

Financované Medical Research Council &I gd:h
Desiatky centier na celom svete; lekari + sestry
Dobrovol'nictvo, nadsenie, komunita

24 /7 call centrum; web stranka

Narodny / nemocnicny koordinator

Spatna vazba (stretnutia, buletin...)

Jednoduchost’
- Ziadne testy navyse
- tri protokoly po 1 strane
- zaradenie / 2 tyzdne / 6 mesiacov
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1 140 pacientov
11,4 %

Slovakia| (179} —Reiman Hospital (71): Stefan Trenkler NC,

Matu$ Humenansky, Tatiana Stajan¢ova; NsP Poprad (39):

Ivan Schwendt, Anton Laincz; Nemocnica Bojnice (25): Zeman Julius,
Stano Maros; FNsP Kosice (12): Jozef Firment; NsP Trebisov (11):
Maria Cifranitova; Faculty Hospital in Martin (10): Beata Saniova;

NsP Ruzinov (4): Karol Kalig; NsP Nové Zamky (3): Sotia Medekova;
NsP Liptovsky Mikulas (2): Radovan Wiszt; NsP F D Roosevelt (1); NsP
Zilina (1): Ivan Macuga.

Czech Republic| (961 )}—Research Institute for Special Surgery and
Trauma@: Petr Svoboda NC, Ilona Kantorova, Jifi Ochmann,

Peter Scheer, Ladislav Kozumplik, Jitka Marfova; Masaryk Hospital (41):
Karel Edelmann; Charles University Hospital, Plzen (35): Ivan Chytra,
Roman Bosman; University Hospital Hradec Kralove (15):

Hana Andrejsova; Hospital Kralovske Vinohgrady (9): Jan Pachl;
Hospital Pribram (7): Jan Biirger; Univerzity Karlovy Neurochirurgicka
Klinika (2): Filip Kramar.




Bulletin CRASH 2003

Average monihly recruitment rate
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Effect of intravenous corticosteroids on death within 14 days
in 10008 adults with clinically significant head injury (MRC
CRASH trial): randomised placebo-controlled trial

CRASH trial collaborators®

Summary

PocCet pacientov: 10 008
PredCasné ukoncenie
Vysledné Udaje: 99 %
Mortalita: 21,1/ 17,9 %
MP: imrtie 1 3,2 %
Nie: GCS, cas

Injury severity
Simvere (G5 3-8)

Moderate (GCS9-13) J0S/ 1553 (13-2%) 143 1476 (9-7%)

Mild {GCS 13-14)
Heberogendity y*
305, p=0-22
Time since injuny
=1h

*1to=3h
=3to=8h
Heterogeneity
603 p=005

All patients
(9%% L)

Corticosterodd Flacebo
(e SO07 ) (m=5001)

785/1972 (39-B%) 687/1972(34-8%)

>

Laneet 2004; 364:1321-28
S Commrmaen page 1 101

*Ligked st dmd of nisocet

Relative risk (9% CI)

L

w

oy

62/1400 (47%) 61531 (4-1%)

2271341 (16-9%) 200/1342 (15.6%)
30871530 (20-1%) 206/1560 [10-0%)

S1772114(24.5%) 382077 (18-7%)

1052/4985 (21-1%) BOR/4979 (17.9%)

5
=
-
S

118 (109-1-27)
= 00001

0.8 1-0
Cortiosterond better

] ||
14 1.6

Corticostero\Wworse




Final results of MRC CRASH, a randomised placebo-controlled 3 @ &
trial of intravenous corticosteroid in adults with head injury—

outcomes at 6 months

CRASH trial collaborat ors®

MRC CRASH is a randomised contrelled trial (ISRCTN74459797) of the effect of corticosteroids on death and  Loncer 2005; 365 1957-59

Dead
Corticostenid Placebo
(ri=5007) (n=5001)

Severity of injury
Severe (GCS3-8)  91/1937 (471%)  B0B/1914 (42-2%)

Moderate (GCS 9-12) 247/1497 (166%)  181/1422 (12-7%)

Relative risk (C1)

Mild (GCS 13-14) 80/1420 (6-3%) B6/1483 (5-B%)

Time since injury

=1h 260/1300 (20-7%) 25271203 (19-5%)
=1ltw=3h 3721497 (24-8%) 336/1521 (221%)
=3to=gh 607/2057 (20-5%) 487/2005 (24.3%)
All patients 124874854 (25-7%) 107574819 (22-3%)

<.

1-15 (1-07-1-24)

00001

10 1-2

I
1-4

1-6

Dead or severely disabled
Cotticosterold Placebo Fefative risk (1)
(n=5007) {Me=5001})

120001925 (62-8%) 11741890 (62-1%) --

40B/1477 (27-6%) 35271405 (251%) -
i

21171398 (15-1%) 20271459 (13-8%)

4181285 (32.5%) 402/1273 (31-6%) ——.—

554/1473(37.6%) 520/1497 (35:3%) =
856/2042 (419%)  797/1984 (40-2%)

i u |::| = | ﬂ
1828/4800 (38-1%) 1728/4754 (36-3%) <‘9;£c§?ﬂgg S

I ] I |
0-8 1-0 1-2 1-4 16




CRASHE

Final results of MRC CRASH, a randomised placebo-controlled
trial of intravenous corticosteroid in adults with head injury—
outcomes at 6 months

CRASH trial cofaborators®

MRC CRASH is a randomised controlled trial (1S NFH59797) of the effect of corticosteroids on death and
disability atter head injury. We randomly allocaied 10 ﬂﬂ'ﬁ .{du]t:- with head injury and a Glasgow Coma Scale score of
14 or ]m within 8 h of injury, to a 48-h infusionX sd (methylprednisolone) or placebo. Data at 6 months
were obtained for 9673 (96-7%¢) patients. The risk of death was higher in the corticosteroid group than in the placebo
group (1248 [25-7%] vs 1075 [22- 3%¢] deaths; relative risk 1-15, 95% CI1 1-07-1-24; p=0-0001), as was the risk of death
or severe disability (1828 [38-1%6] vs 1?13 [36 3%8) de:ld or mereh dlS:lhlEd 1-05, 0-99-1-10; p=0-079). There was no
evidence that the eftect of corticos ince injury. These results lend support to
our earlier conclusion that cor@Costeroids should not be used mutmeh in the tréxtment of head injury.

..:,.
>@
Publshied online
May 26, 2005

DM 10, 10 60501 80- 67 36405 )
GEo5-X

*cop end of paper

Cormespondence to: CRASH Trials
Co-ondinating Centre, London
Schoal of Hygiens and Tropical
Medidine Keppel St, London
WICIE FHT, LK
crashg@ishom.ac, uk
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Guidelines for the Management of

Severe Traumatic Brain Injury
4th Edition 2016

RECOMMENDATIONS

Level I

+ The use|of steroids 15 not recommended for improving outcome or reducing ICP. In

patients with severe TBL high-dose methvlprednisolone was associated with increased
mortality and 1s contraindicated.

Changes from Prior Edition
The body of evidence was updated to include the 6-month outcomes of the CRASH trial ™

There were no changes to the recommendations for this topic.

www.braintrauma.org



Slovenski spoloénoest” urgentne mediciny a mediciny katasirof

Prednemocniéng neodkladnad starvostlivest” o pacientov s neurotranmoun

Crdporiéany postup S5UMaMK
Clenovia komisie: MUDr, Monika Paulikova (predseda), MUDr. Stefan Trenkler, PhDD.,
MUDr. Katarina Brinakova, MUDr. Miloslav Hanula, PhD.. MUDr. Kanul Kolejak, PhDD.
Postidili: doc. MUDr. Viliam Dobids, CSc., MUDr. Tana Bulikova, PRD., MUDr. Stefan Svitok.

Schvalil vwhor SSUMaME ku diiu 9.1.2015.

Priloha 1. Indikatory kvality

SpO: = 90 %; ETCO: monitorovane, udrziavane v rozmedzi 35 - 40 mmHg
TK monitorovany, TKs > 110 mmHg (cievny pristup, infuzia, noradrenalin)

l. Dvchacie cesty priechodné

2. Kréna chrbtica spravne fixovana

3. ETI v sedacn a relaxacn (rapid sequence mduction)
4.

¥

6. GCS opakovane vyvhodnotené a zapisané
7. Neboli pouzité kortikosteroidy

8. Neurologicky stav dokumentovany

9. Glvkénna vv3etrena
10. Dokumentacia uplna
11. Transportovany/a do trawmacentra
12

Cas do odovzdama v zdravotnickom zanadeni do 60 minut.



Slovenski spoloénoest” urgentne mediciny a mediciny katasirof

Prednemocniéng neodkladnad starvostlivest” o pacientov s neurotranmoun

Odporidany postup SSTUMaMK

. i cientov
2013 Odporaéanie pre neDOdavanleVMeP ; pa r Stefan Trankler. PhDD..
SO spinélnou traumou prednemocmcn - it Ps

Posudili: doc. MUDr. Viliam Dolwas, CSc., MUDr. Tana . = TDe. Stefan Svitok.

Schvalil vwhor SSUMaME ku diiu 9.1.2015.

Priloha 1. Indikatory kvality

Dvchacie cesty priechodné

Kréna chrbtica spravne fixovana

ETI v sedacn a relaxacn (rapid sequence mduction)

SpO: = 90 %; ETCO: monitorovane, udrziavane v rozmedzi 35 - 40 mmHg
TK monitorovany, TKs > 110 mmHg (cievny pristup, infuzia, noradrenalin)
6. GCS opakovane vyvhodnotené a zapisané

7. Neboh pouzité kKortikosteroidy

8. Neurologicky stav dokumentovany
9. Glvkénna vv3etrena

10. Dokumentacia uplna

1. Transportovany/a do traumacentra

12. Cas do odovzdania v zdravotnickom zariadeni do 60 mint.

o ods Tad b ==
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Clinical Randomisation of an

Antifibrinolytic in Significant Haemorrhage &

2005 - 2010 | D .
Keep it simple, recruit many (20 000) J i
RCT: kys. tranexanova vz. placebo; multicentrickd ~—— = *

Zaradeni:
- dospeli s traumatickym krvacanim/potencialom,
do 8 hodin

Jednotna davka:
- TXA 1 g/10 minut i.v. + TXA 1 g/8 hod inf.

Vysledok: umrtie do 4 tyzdnov
Trombembolické komplikacie
Ziadne testy, jednoduché protokoly



2005 - 2010

20 211 pacientov
40 krajin

274 nemocnic




CRAS

Clinical Randomisation of an Antifibrinohtic
in Significant Haemorrhage ‘

55 pacientov
0,27 %

Appendix 1 CRASH-2 trial organisation

Slovakia (38)—FNsP Ruzinov: Aktham Yaghi; NsP Poprad: Anton Laincz;

NsP JA Reiman Hospital: Stefan Trenkler; Faculty Hospital F D Roosevelta:
Jozef Valky.

Czech Republic (17 )}—Research Institute for Special
Surgery and Trauma: Petr Svoboda.



Celkova mortalita

Tranexamic acid allocated  Placebo allocated Risk ratio (99% C1)
Time from injury (h) ‘
s1 509/3747 (13-6%) 581/3704 (157%) B 0.87 (0-75-1-00)
>1-s3 463/3037 (15-2%) 528/2996 (17.6%) . 0.87 (0-75-1.00)
*3 491/3272 (15-0%) §02/3362 (14-9%) | 1-00 (0-86-117)
ri=4-411; p=0-11 :L
Systolic blood pressure (mm Hg) E,
=90 702/6878 (10-2%) 736/6761 (10-9%) . 0-94 (0-82-1.07)
76-89 2801609 (17-5%) 313/1689 (18-5%) —il 0-94 (0-78-1-14)
<75 478/1562 (30-6%) 562/1599 (35-1%) B 0.87 (0.76-0-99)
Yi=1:345; p=051
GCS '
Severe (3-8) 796/1789 (44-5%) 8601830 (47-0%) —'—— 0-95 {0-86-1-04)
Moderate (G-12) 2191349 (16.2%) 249/1344 (185%) B 0-88 (0-70-1.09)
Mild (13-15) 447/6915 (6-5%) CO2/6877 (7-1%) . 0-88 (0-75-1-04)

1=1-387; p=0-50

Injury type
Blunt 1134/6788 (16.7%) 1233/6817 (18:1%)
Penetrating 320/3272 (10-1%) 380/2250 (11-7%)

X:=0-791; p=0-37

All patients 1463/10060 (14.5%)  1613/10067 (16.0%)

Twoesided p=0-0035
Rozdiel 1,5 %

07

=]
i’
| I 1 I |
0.8 09 10 11 1.2
Tranexamile ackd berter Tramexamilc ackd worse

0-92 (0-83-1.02)
0-86 (072-1.03)

0.91(085-0.97)"

Lancet 2010; 376: 23-32




CRASH-2: mortalita pre krvacanie

RR (99% Cl)

0,68 (0,54-0,86)

0,79 (0,0-1,04)

—
1,44 (1,04-1,99)

<1 hod < B i
>1az<3hod < B
>3 hod i
0,85 (0,76-0,96) e
p=0,007 5
7 8
TXA lepSia

| I | | |
11 12 13 14 15

TXA horsSia
Lancet 2011; 377: 1096-101
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The European guideline on management of @
major bleeding and coagulopathy
following trauma: fifth edition
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V. Initial management of bleeding and coagulopathy
Antifibrinolytic agents

Recommendation 22 We recommend that TXA be ad-
ministered to the trauma patient who is bleeding or at
risk of significant haemorrhage as soon as possible and
within 3 h after injury at a loading dose of 1g infused
over 10 min, followed by an iv. infusion of 1g over 8 h.

. Krvacanie/riziko v
. Co naJ Sk6 r / dO 3 hod We recommend that protocols for the management of

bleeding patients consider administration of the first

1
2
3_ 1 g b0|us + 1 g poéas 8 hod dose of TXA en route to the hospital. (Grade 1C)
4
5

TXA l

We recommend that the administration of TXA not

. PI‘OtOkO| , pl‘ed nemOcnléne await results from a viscoelastic assessment. (Grade 1B)
. Bez vyZetreni (TEG, ROTEM)



INTENZIVNI MEDICINA

AN

Y

PUVODNI PRACE

Vplyv kyseliny tranexamovej na mortalitu, cievne
okluzivne prihody a transfizie krvi u pacientov

s velkym pourazovym krvacanim (CRASH-2) -
randomizovand, placebom kontrolovana stodia*

Trenkler Stefan?, Laincz Anton2, Valky Jozef?, Yaghi Ajtham4,
Svoboda Petrs (za spolupracovniky CRASH-2 studie**)

Klinika anestéziologie a intenzivne] mediciny, Univerzita P. J. Safarika a Univerzitna nemocnica L. Pasteura Kosi-

ce, Slovensko
20ddelenie anestéziologie a intenzivnej mediciny, Nemocnica Poprad, a. 5., Slovensko

*0ddelenie anestézioldgie a intenzivne] mediciny, Fakultna nemocnica s Poliklinikou F, D. Roosevelta Banska By-

slrica

4Klinika anestézioldgie a intenzivnej mediciny, Univerzilna nemocnica Bratislava, Nemocnica RuZinov
SUrazova nemocnice v Brné

**Dalsi ucastnici st uvedeni na konci Clanku



Implementacia

Ian Roberts — zapojit’ umenie, emacie

Video TranMan

Hudba: skladba pre zbor ,Doctor, give me TXA, save my life..."
Knihy: Komiks

WWW stranka

Twitter
- how CRASH 2 got it wrong/wright

,FOAM" (free access Meducation)

Kampan ,Trauma promise"

BBC, ABC, Holby City, WIikEM ...

,Klima, moralna povinnost’, socialna spravodlivost™



Oh my docta! Save my life today! For my car crash bleedin givi

https://www.youtube.com/watch?v=aGYG19krCa0



Komiks

.
'MWITH =
DOCTORS SEAN

MCFADDEN AND
TONI SHEARING. g 3

YOUR Husmm. 1

HAS TAKEN A
TIDAL WAVE OF
VICTIMS TODAY.
WHAT'S THE
ATMOSPHERE
BEEM LIKE,

ANY EVENT
OF THIS SCALE IS
UPSETTING. BUT WE
HAVE A GREAT TEAM HERE
AND EVERYOME HAS
GIVEN THEIR
BEST.

EARLY ADMINISTRATION
O THE GLOT STABILISER,
TRANEXAMIC ACID, HAS
HELFEL. WE DON'T SEE
ANYTHING MEAR AS MUCH
COASULOPATHY AS WE

WOLULD HAVE JUST A

YEAR AECL(/




Review Article
CRASH-2 Study of Tranexamic Acid to

Treat Bleeding in Trauma Patients: A Controversy Fueled by b

Science and Social Media

Sophia Binz,' Jonathon McColleste r,’ Scott Thomas,” Joseph ."lu'IiII-:!',t Timothy Pohlman,'
Dan Waxman,” Faisal Shariff,” Rebecca Tracy,” and Mark Walsh™

Subjektivne zaradenie
Pokles mortality iba 0 1,5 %
Ziadny rozdiel v transflziach

Iba polovica dostala transfuziu, malo pacientov
s hypotenziou

Mechanizmus Ucinku?

Ziadne laboratdrne vysSetrenia

99% vysledky?

Malo neziaducich ucinkov (0,4 % DVT, 0,7 % TE)
Rozvojoveé krajiny



LONDON

SCHOOL o S ]

‘ RAS HYGIENE §
STHROPICAL 9@ 5
: MEDICINE S

Clinical Randomisation of an
Antifibrinolytic in Significant Head Injury .‘

2012 - 2019
RCT: TXA verzus placebo

Zaradeni:
- dospeli s izolovanou traumou mozgu; do 8 hodin

- GCS < 12, krvacanie na CT

Jednotna davka: TXA 1 g/10 min + 1 g/8 hodin
Vysledok: umrtie / prepustenie / 28 dni

- invalidizacia, krce, DVT/PE, komplikacie
Jednoduchy protokol




Effects of tranexamic acid on death, disability, vascular 9@+§ ®
occlusive events and other morbidities in patients with iii
acute traumatic brain injury (CRASH-3): a randomised,
placebo-controlled trial

The CRASH- 3 trial collaborators™ m

Summary
Background Tranexamic acid reduces surgical bleeding and decreases mortality in patients with traumatic extracranial Published Online

bleeding. Intracranial bleeding is common after traumatic brain injury (TBI) and can cause brain herniation and :Im;‘: "31‘*'"; -
prcicol ong 101006/

death. We aimed to assess the effects of tranexamic acid in patients with TBL it ey

o~ 14.10.2019
2012 - 2019

12 737 pacientov
29 krajin
175 nemocnic
SK,CZ=0

It's been a global collaboration
involving 175 hospitals, acrgss 29 countries.





CRASH 3 mortalita pri podani do 3 hodin

Tranexamic acid  Placebo RR (95% CI)
(n=4613) (n=4514)
GCS
Mild to moderate | 166/2846)5-8%) | 207/2769(7.5%) | +—= 078 (0-64-0-95)
(9-15)
Severe 689/1739 (39-6%) 685/1710 (40.1%) = 0-99 (0-91-1.07)
(3-8)
p=0-030
Pupil reactivity
Both react 440/3820(115%) 493/3728(13.2%) 5 0-87 (0.77-0-98)
Any non-reactive  415/793(52-3%)  399/786 (50-8%) — 103(094-113)
p=0-032
Overall 855/4613 (18-5%) 892/4514 (19-8%) e 0-94 (0-86-1-02)
05’5 ﬂ-lliﬂ ﬂ'-;iS ﬂ-:jlﬂ D-éS 10 1?1

Celkova mortalita nezmenena

‘_

Favours tranexamic acid

Lancet 2019; 394: 1713-23



Risk ratio (95% Cl)

125+

1.00+--

075

058

Mild and moderate GCS score

Severe GCS score
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Time to treatment (min)

Lancet 2019; 394: 1713-23
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Zavery

Celkova mortalita znizena nesignifikantne

Signifikantny prinos:

-GCS9-12

- podanie do 3 hod
5,8 % vz. 7,5 %, RR 0,78 (0,64 - 0,95)
NNT = 55

Podanie je bezpecné

- bez rozdielu DVT/PE

- invalidizacia rovnaka

Implementovat’



Research in context

Evidence before this study
Evidence from the CRASH-2 trial that administration of
tranexamic acid within 3 h of injury reduces death in patients
with traumatic extracranial bleeding raised the possibility that
tranexamic acid might reduce death from travmatic intracranial
bleeding. Intracranial bleeding is common after traumatic brain
injury (TBI) and increases head injury-related d=~**

disability. Before the CRASH =~ °

serch © ts Of seizures

. sed trials showsa!

p f tran

v ginistration e

Hon pat[Eﬁ e anatls, WE cnrﬁideréﬁ this
evid . aypothesis generating, requiring confirmation

in larger randomised trials.

Added value of this study
Our study found that the risk of death from head injury was
reduced in patients treated with tranexamic acid, particularly

. he
r,nmhm’l“ﬁ v - head

when patients who had a Glasgow Coma Scale score of 3 and
those with bilateral unreactive pupils at baseline were
excluded. We found no evidence of any increase in disability
among survivors. The risk of vascular occliche~ - 15
similar in the tranexarmi- -~

o TOUN &
= y-related death with tranexamic acid

events or seizures. Combining the results of all available
randomised trials shows a reduction in head injury-related
death in patients treated with tranexamic acid. Early
administration of tranexamic acid should be considered in
patients with traumatic brain injury.

Lancet 2019; 394: 1713-23



Can tranexamic acid (TXA) reduce
death from traumatic brain injury?

TXA is a drug that prevents bleeding by
stopping blood clots from breaking down

CRASH 3 Trial :
D 12,737 29 T 175
(ﬁ) Patients Countries EEE Hospitals
Results

OO0

TXA could save 1 in 5 people who would have died
following a mild or moderate head injury

Time is vital - TXA is more effective the
earlier it is given

Every 20 minute delay leads to a 10%
reduction in effectiveness

TxA is safe to give, there's no evidence of
side effects and no increase in disability




Stidie CRASH 1, 2, 3

Tri Studie zmenili medicinsku prax
- zmeny v odporucaniach
- TXA: WHO esencialny liek

London School of Hygiene — profesionali

(Ian Roberts, David Yates, Hallema Shakur)
Financovanie cez Medical Research Council
Lacné lieky

Pri mensSich GcCinkoch je potrebny velky stbor
Celosvetova spolupraca, rozvojove krajiny,
vratane CZ a SK 49 / 239/ 10 008

40 / 274 / 20 211
29 /175 [ 12 737

Corticostencid Randomisation
After Significant Mead Injury

SRS,

CRASIT)

LOMNDON  gaiaim
SCHOOLo )
HYGIENE e
& B HOPICAL ﬂ.‘_ _{i' [
MEDICINE et

k Medical
I Research
Council




Stidie CRASH 1, 2, 3

Spolupraca lekar + sestra

Pocit dobre vykonanej prace

Vysoka dohl'adanost’

Transparentne publikovany protokol (Lancet, peer review)
Intention-to-treat

Kvalita studie?

Publikacia v Lancet (IF 59) 2004, 2010, 2019, open access
Autormi su vsetci zucastneni

Doraz na implementaciu, diseminaciu

Republikacia v narodnom jazyku



Stidie CRASH 1, 2, 3

Big international study

Keep it simple, recruit thousands

No extra work, no extra changes in practice
No extra tests

-,.
'.'r.*.'.' !

"
o e

...|||||HH|WH“|

....................



Stidie CRASH 1, 2, 3

Big international study

\
Keep it simple, recrwt thouv' ' ‘ 53
No extra work, no e Qa‘s

No extra tests

- i
| AR
M b !




y! Oh docta! Give tranexamic acid. Oh my docta! Save my life tot

https://www.youtube.com/watch?v=aGYG19krCa0



Dakujem za pozornost’

| | Stefan.tl‘enkler_@_upjs_s.k;.;;_-..;
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