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he European trauma treatment

guidelines have significantly changed

the treatment modalities of trauma

patients around the world. The
guidelines have also been endorsed by major
European professional societies including
European Society of Anaesthesiology (ESA),
European Society of Intensive Care Medicine
(ESICM), European Shock Society (ESS),
European Society for Trauma and Emergency
Surgery (ESTES), European Society for Emer-
gency Medicine (EuSEM), Network for the
Advancement of Patient Blood Management,
Haemostasis and Thrombosis (NATA). There
is, therefore, profound consensus with respect
to these guidelines.

This updated version of the guidelines
considers all the scientific evidence that has
been produced during the last three years as
well as evidence from current clinical practice.
The existing suggestions and recommendations
were revised by a group of experts, mainly
delegates of European professional societies

In the fifth version, there is more elabo-
ration on the pathophysiology of trauma-
induced coagulopathy. The organisation of
the guidelines reflects the decision-making
process along the patient pathway and less
the treatment modalities. There are now nine
chapters which are comparatively more patient
and problem-oriented. The former chapter on
resuscitation measures has been reorganised
into three separate chapters (Chapters VI,
VIL, VII). Table 1 outlines the major issues/
topics discussed in the new chapters (Spahn
etal. 2019).

Pathophysiology of Trauma
and Revised European Trauma

Guidelines

The fifth edition of the European Trauma Treatment Guidelines that
have already been cited 1650 times and downloaded from the original

home page nearly 600,000 times.

Key Recommendations in the Revised

Guidelines

Some of the key recommendations in the

revised guidelines include the following (Spahn

etal. 2019):

* Routine practice should include the early
and repeated monitoring of haemosta-
sis, using either a combined traditional
laboratory determination [prothrombin
time (PT), platelet counts and fibrinogen]
and/or point-of-care (POC) PT/interna-
tional normalised ratio (INR) and/or a
viscoelastic method (VEM). As per the
new addition, laboratory tests are graded
equally to the VEM test, and the Activated
Partial Thromboplastin Time (APTT) is
deleted because it is unspecific and does
not offer any interpretation in the context
of major trauma. Also, early and repeated
are both very important terms in this
recommendation because it is important
to get an idea about the problem early
on in order to determine whether it has
been treated or whether there is a need
for a second round of treatment with the
same or with other treatment modalities.

* Patients treated or suspected of being
treated with anticoagulant agents should
be screened.

*  Tranexamic acid (TXA) should be adminis-
tered to the trauma patient who is bleeding
or at risk of significant haemorrhage as soon
as possible and within 3h after injury at a
loading dose of 1g infused over 10 minutes,
followed by an IV infusion of 1g over 8
hours. This is still in place as the last version.

Protocols for the management of bleeding

patients should consider the administration

of the first dose of TXA en-route to the
hospital. The important thing is to give it
as early as possible.

The administration of TXA should not await

results from a viscoelastic assessment. It

should always be given and it should be
given as early as possible.

In the initial management of patients with

expected massive haemorrhage, it is recom-

mended that one of the two following
strategies should be followed:

1. FFP (fresh frozen plasma) or pathogen-
inactivated FFP in an FFP:RBC (red blood
cells) ratio of at least 1:2 as needed.

2. Fibrinogen concentrate and RBC.

As per the revised guidelines, both measures

are graded equally and should be deter-

mined based on a goal-directed strategy.

Resuscitation measures should be contin-

ued using a goal-directed strategy, guided

by standard laboratory coagulation values
and/or VEM.

Treatment with fibrinogen concentrate

or cryoprecipitate should be initiated if

major bleeding is accompanied by hypo-

fibrinogenaemia (viscoelastic signs of a

functional fibrinogen deficit or a plasma

Clauss fibrinogen level <1.5 g/L).

Reversal of the effect of antithrombotic

agents in patients with ongoing bleeding

is recommended. The need for reversal
should be weighed against the prothrombic
state of the patient. This is because patients

taking antithrombotic medications have an
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¢ Chapter VI: Further goal-directed coagulation
management
© Goal-directed therapy (R25)
© FFP-based strategy (R26)
© CFC-based management (R27), including
the use of FXIII
© Fibrinogen supplementation (R28)
© Platelet administration (R29)
© Calcium (R30)
O rFVlla (R31)

¢ Chapter VII: Reversal of antithrombotic agents
© Monitoring and treatment (VKA and DOACs:
R33, R34, R35)
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©Monitoring and treatment of trauma patients who
are being treated with platelet inhibitors (R36)

¢ Chapter VliI: Thromboprophylaxis

©Recommendation for the prophylactic preven-
tion of thromboembolic complications (R37)
in major trauma patients

©Which is increasingly recognised as important,
particularly in patients treated prior to trau-
matic injury with oral anticoagulants and/or
platelet inhibitors

¢ Chapter IX: Guideline implementation and

quality control

© Encouragement of local implementation
(R38) of evidence-based guidelines for the
management of the bleeding patient following
traumatic injury

© Local quality and safety management systems
(R39) specifically assess key measures of
bleeding control and outcome

Table 1. New Chapters in the Fifth Version of the
European Trauma Treatment Guidelines (Spahn et
al. 2019).

ahowid b teaied with

underlying thrombotic risk. Full reversal of
the anticoagulant is only justified if there is
life-threatening bleeding (ema.europa.eu/
en/medicines/human/summaries-opinion/
ondexxya). This is a new chapter in the
guidelines, details of which are outlined
in Figure 1 (Spahn et al. 2019).

* Appropriate thromboprophylaxis should be

initiated as soon as possible after bleeding
has been controlled.

In the bleeding trauma patient, the emer-
gency reversal of vitamin K-dependent oral
anticoagulants is recommended with the
early use of both prothrombin complex
concentrates (PCC) and 5mg IV phyto-
menadione (vitamin K1).

Measurement of plasma levels of oral direct

anti-factor Xa agents such as apixaban,
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Figure 1. Reversal of antithrombotic agents (Spahn et al. 2019).
Image credit: creativecommons.org/licenses/by/4.0/
edoxaban, or rivaroxaban should be done
. . . Abbreviations
n patlents treated or suspected of belng APTT activated partial thromboplastin time
treated with one of these agents. FFP fresh frozen plasma
. L INR international normalised ratio
Measurement of anti-Xa activity should PCC prothrombin complex concentrates
. . POC point-of-care
be calibrated for the specific agent. If BT prothrombin time
measurement is not possible or available, IRCLE fedibloodicells
TXA tranexamic acid
advice from an expert haematologist VEM viscoelastic method
should be sought.
If bleeding is life-threatening, TXA 15
mg/kg (or 1g) should be administered
intravenously, and the use of PCC (25-50
U/kg) be considered until specific anti-
dotes are available.
Dabigatran plasma levels should be Kev Point
. . N e oints
measured using diluted thrombin time y
in patients treated or suspected of being e Injured patients should be trans-

treated with dabigatran.

* If measurement is not possible or avail-
able, standard thrombin time should be
measured to allow a qualitative estimation
of the presence of dabigatran.

* If bleeding is life-threatening in those
receiving dabigatran, patients should be
treated with idarucizumab (5g intrave-
nously) and with TXA 15 mg/kg (or 1

g) intravenously. M
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ported quickly and treated by a
specialised trauma centre whenever
possible.

. Measures to monitor and support
coagulation should be initiated as
early as possible and used to guide a
goal-directed treatment strategy.

o A damage control approach to surgi-
cal intervention should guide patient
management.

o Coagulation support and thrombopro-
phylactic strategies should consider
trauma patients who have been pre-
treated with anticoagulants or platelet
inhibitors.

. Local adherence to a multidisci-
plinary, evidence-based treatment
protocol should serve as the basis
of patient management and undergo
regular quality assessment.
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