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Initial resuscitation & prevention of
further bleeding

% Module 1: Principles and Application of TCCC M";
é LEADING CAUSES OF PREVENTABLE =~
Minimal elap: DEATH DUE TO TRAUMATIC INJURIES

|

EXTREMITY JUNCTIONAL TENSION AIRWAY TRAUMA/
HEMORRHAGE HEMORRHAGE PNEUMOTHORAX OBSTRUCTION
:ntorvontlon: Lnterventiog: ::l;:g:erl\)tion: Intervention:
imb tourniquet emostatic dressing e Decompression ;

and wound packing; of the Chest (NDC) sl

nasopharyngeal airway

junctional tourniquet (NPA) or cricothyroidotomy



Tissue oxygenation, volume, fluids

& temperature

R13
Volume replacement &
target blood pressure

A restricied valume replscement siealegy
with 2 target systolic blocd pressure of BO-80 mmHg
(MAP S0-80 mmHg) shoukd be smployed unti
msor bleading has been stopped in the inlis phsse
following trauma without cinical evidence of brain injury.
A mean artanal pressurs 280 mmHg shoukd be
maintaned in patients with severe TBI (GCS =8).
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Vasopressors &
inotropic agents

Noradranatine should be acminstersd in sddition to Mids
If a restricied volume replacement strategy falls 1o
maintain target arteral prossure, Dobutamine shoud be

\ nfused in e presence of myccardial dysfunction. /
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R15
Type of fluid

Fluid therapy using a 0.9% NaCl or balanced
crystaloid solution should be inBialed in the
hypotensive bieading rauma patient. Hypatonic solutions
such as Ringer's lactate should be avoided in patients with
severs hoad raurs. The use of colods shoud be
restricted due to the adverse effect on haemostasis.
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R16
Erythrocytes

Eead
It enythrocyte transfusion is necessary,
Irsatment shoukd aim o achiove 3
target Hb of 7090 /L.

o
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R17
Cell salvage

Cel salvage may be considered
in the presence of savers bineding
from an abdominal, pelvic or

\

/
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horacho caviy.

R18
Temperature management
Esrty messures to recuce hest
loss and warm the patient
should be employed to achieve and
manisin normothemis

N
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Rapid control of bleeding

/ R19 \
Damage-control surgery

Damage-control surgery should be performed in the severaly injured patient
presanting with hasmorrbagic shock, sgns of ongoing bleeding, cosgdopsty
and/or combined abdominal vasoular and pancreatic injuries. Hypothermia, ackiosis,
inscoessble major anstomic injury or 8 need for ime-corsumng procecures
should also ¥rigger a camage-control approach. Primary definitive surgical
\ Mansgemant should be performed in the stesncs of any of thess faciors. j
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R20
Pelvic ring closure & stabilisation

In the pee-hospilal seting, sdunct use of a peiic binder should be used %o limil
He-threatening bieeding In the presence of a suspected peivic fracture.
Pationts with pelvic ring disruption in haemonhagic shock
\‘ should undergo sarly pehic ring closure and stabiisation

7,

(s R21 )
Embolisation, packing, surgery & REBOA

When bleading is ongoing sndlor angiosmbolsston carnol be achmved in 8
timely manner, temporary extra-pentoneal packing shaudd be appled,
combired with cpen abdoming! surgecy when necassary, Resuscitstive
endovascular balicon ocdusion of the acra may be considered
\ in patients with noncomprassitds life-threatsning traumalic hasmorrhage )
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R22
Local haemostatic measures

Topical Fsemostatic agents should be employed in combinaton
with other surgical measures or with packing for vencus o
moderate arferial bleeding assodated with
& parenchymal inpries. _/




Vi

Further goal-directed coagulation
management

R26
Goal-directed therapy

Resusciation measures should be contnued
using & goskdrectnd siratngy guided
by standard isborstory coaguiston valses
andior viscostastic monitaring.
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R27
Fresh frozen plasma-based
management

Further usa of FFP should be guided by

standard laboratory coagdation paramelers
(PT snxdlor APTT 1.5 limes normsl

andior vszoalastic evidence of a coaguation
fuctor dficiercy), FFP usm should be svoided

for the correcton of hypofibrinogenaemia
If fieeinogen concenirate andlor

cryopradiplale sm svaitsble

\
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Fibrinogen
supplementation

-
Fibrinogen concanirats or uyomlalu shoukd be sdministemd
It major A
(viscosiasic signs or plasms ﬂbmwtn bovnl 515 g1L).
An iitial flrinogen supplementation of 3-4 g,
equivalent o 15-20 single danoe units of cryoprecipilale
o 3-4 g fledinogen concentrate, may be administared.

(ﬁw“wgzu;dlﬁmwt - )

s R30 ™

Platelets

Plateluts may be
%o maintain a piatolet count above 50 x 104L and above 100 x 1091
in pkents with TBI, f adminsterad, an inilisl doss of

4-8 single platelot urits or cne aphaeresis pack may be used.
\. J
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Calcium
d calchm evals should be wihin

oma rarg folowing ma Kaura nd duig massie i
% o 4
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Recombinant activated
coagulation factor VIl

1FVIla shoukd not be used s first-ine Yesiment. Off-tsbel uss of
lFV“l may be considared only If major teeding and traumatio

i
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Coagulation factor

concentrate-based
management

Factor concentrates should be administered based
on standard bboratory coaguision parsmeters
andlor viscoslastic evidence of a functiona
cosguluton fsctor defickency. If fitrinognn levels
are normal, POC may be adminstered based
on viscoelasto evidence of delayed coaguiation Intiatcn.

FXII " incuded in coag

akgeethms and FXIll supplemantod in bleeding palints
\ ith 8 el FXH dnfconcy. )

i
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Initial management of bleeding &
coagulopathy

<

who s bieeding or at risk of significant tleeding as Soon
B possitis, on roule 1o the hospits if feasble. and within
3 hat a loading dose of 1 g iInfused over 10 min,
followed by an intravencus infusion of 1 gover 8 h.
Tranexsmic acd sdmnistrafion should not await

—
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R23
Antifibrinolytic agents
T ic 8cd should be sdmnistered 1o the rauma patent

s ™

R24
Coagulation support

Monitoring and measures o sepport
coagdation :houd bt Inﬂm

o o fadh

y vpon hosp A
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R25
Initial coagulation resuscitation

.-

The inital coaguiation resusciation stralegy
for patients with sxpecied massive hsemorrhage
should comprise either:
frinogen concentrate of oryocpreciplate and pRBC

OR
FFP or pathogen-inacthvaled FFP in a FFPpRBC
ratio of ot lesst 1:2 88 needed

A high platelel:pREC rato may be applied.

Vil
Management of
antithrombotic agents
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R33
Reversal of vitamin K-dependent oral anticoagulants
Emergency reversal of vitamin K oral anticoagdants in the

bleading trasuma pabient should be accomplshed with early use of both
PCC and 5-10 mg Lv. phylomenadione (vitamin K, )
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Management of direct oral anticoagulants
— factor Xa inhibitors

Pmmamdwdrodwlrmbmmmuom sdoxaban
' may be tients freated or suspected of being
mwd with ane of thess agents Muml of ani-Xa acivily may be calbraled for
the specfic agent. If not possibie o avalable, LMWH calivated anti-Xa assays may
be used I He-thrastening blesding ocours in the presencs of an apixaban or

ban effect, ih hpc!hnuvnmm nmvuulmlybouhiwod
with ar ala Ir ta¥a is not Fable, or in Is receiving
\ esdaxsban, PCC (25-50 Uikg) may be acminstersd ‘

/ R35 \
Management of direct oral anticoagulants
- direct thrombin inhibitors

Dabigatran plasma levels may be measured using diuted vombin time in patients

muwmdbwlmm-ih bigatran, If wanl of chabi

is not possible or svaiable. d theambin me may slow 8 quslEative sssmaton.
Life-threatening tieeding in those receiving dabigatran should be treated

\ with idsrucizumab (iv. 5g) )
& o Y
Antiplatelet agents

Routine plateint transfusion should be dod in p with

A

k crgoing bleeding who have been treated with antiplatelet agerss. j







DON'T PANIC




