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EPIDEMIOLOGIE

2007

e Coagulopathie est Fréquente

— 10 a 30 % des trauma séveres

e Coagulopathie /A Mortalité (X 4)

Rugerietal. JTH

Brohi et al. J Trauma 2003

Number of Percentage with Mortality Mortality
Definition of coagulopathy patients coagulopathy ISS normal coagulopathy
Brohi, 2003 [6] PT >18s or PTT >60s 1088 24% 20° 11% 46%
MacLeod, 2003 [7] PT >14s or PTT >35s 10790 28% 9® 6% 19%
Maegele, 2007 [8°] Quick test <70% 8724 34% 24° 8% 28%
Brohi, 2007 [9°°] PT >18s or PTT >60s° 208 10% 17% 8% 62%
Rugeri, 2007 [10°] INR > 1.6 or PTT >60s 88 28% 29° n/a n/a

Brohi et al. Curr Opin Crit Care 2007



CINETIQUE FIBRINOGENE GENERATION THROMBINE &

TP vs Fibrinogéne TRANSFUSION PRACTICE
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DIAGNOSTIC COAGULOPATHIE

SUSPICION CLINIQUE'!

DIAGNOSTIC PRECOCE ?

——

Biologie Standard Thromboelastographie
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BIOLOGIE STANDARD

e Bilan de coagulation standard : FIB+TP+PLT
— > 60 min ...

Toulon et al. Thromb Haemost 2009 ; David et al. J Trauma, 2012

— Tube coagulé, tube perdu ...

— Attendre la validation de I'Interne

- v

British Journal of Ansesthesia 114 (2): 217-24 (2015)
Advance Access publication 8 September 2014 - doi:10.1093/bjo/aeu303

W28 SR 5502 Bosed on the data of the present review,

there is no high-quality evidence to support that the tradition-

ally applied trigger levels of =1.5-fold prolongation of aPTT/PT

or INR are of great help to diagnose whether a patient suffers
-~y

Usefulness of standard plasma coagulation tests
in the management of perioperative coagulopathic
bleeding: is there any evidence?

T.Haas*, D. Fries2, K. A. Tanaka?3, L. Asmis#, N. S. Curry5 and H. Schachle?
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EARLY PT MEASURE !?

« Potentially an interesting tool when a VCT Is not

avallable:

— Rate of false negative is significant: 0.2-0.3 difference
(depends to the ISI of your laboratory)

— You may have a fibrinogen decrease and still a PT, < 1,5
— Available for Prehospital Setting
— Allows rapid detection of patient taking VKA

ORIGINAL ARTICLE

Excellente VPN
Utility of a Point of Care Device for Rapid Determination of
Prothrombin Time in Trauma Patients: A Preliminary Study
Jean-Stéphane David, MD, PhD, Albrice Levrat, MD, Kenji Inaba, MD, MSc, Caroline Macabeo, MD, I N R j— PTr
Lucia Rugeri, MD, Oriane Fontaine, MD, Aurélie Cheron, MD, and Vincent Piriou, MD, PhD




TECHNIQUES VISCO-ELASTIQUE

 Sang Natif ou Citraté  |* Inventéen 1948
e Ajout d’activateur
<= 2 e ROTEM : 4 activateurs

1k — INTEM : Ac Ellagic (TCA)

| — EXTEM : Fact Tissulaire (TP)
— FIBTEM : CytoChal. D (FIB)
— APTEM : Aprotinine (F.LYSE)

e TEG :1 activateur
— Kaolin (test classique)
— (rTEG (FT))
— (Fibrinogene Fonctionnel)
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The place of viscoelastic testing in clinical practice

Gregory A. Hans' and Martin W. Besser™

'Department of Anaesthesia and Intensive Care Medicine, CHU of Liege, Liege, Belgium and “Department of Haematology,
Addenbrooke’s Hospital, Cambridge, UK
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CT ROTEM

Thromboelastometry guided
therapy of severe bleeding

Essener Runde algorithm

H. Lier'; M. Vorweg?; A. Hanke®; K. Gérlinger*

'Department of Anaesthesiology and Intensive Care Medicine, University Hospital Cologne, Germany;
Administrative Department OP-Management, Cologne City Hospitals, University of Witten / Herdecke, Cologne,
Germany; *Department of Anaesthesiology and Intensive Care Medicine, Hannover Medical School, Hannover,
Germany; “Tem International GmbH, Munich, Germany
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Lyon : Préelevement au Déchocage puis Tube Citraté au Labo
Tube Pneumatique (Pas de modification Amplitude !)

12




Algorithme 2016

>

ALGORITHME ANALYSE ROTEM : EXTEM + FIBTEM €

FIBTEN A5 F
Donner Fibrinogéne

Refaire Bilan selon
4-6 mm = 25 mg/kg Clinique
2-4 mm = 50 mg/kg
<2 mm =75 mg/kg
EXTEM

Selon CT Donner PEC / PCC A5

107-135s=PFC 10 mI/kg ou PCC10 UI/kg

136-200s = PFC 20 ml/kg ou PCC 20 UI/kg

>200s=  PFC 20 mi/kg + PCC 20 Ul/kg
A

CP?

[Boss)—
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TEG / ROTEM : Littérature ?

Review Article - Ubersichtsarbeit
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Reduction of Fresh Frozen Plasma Requirements by
Perioperative Point-of-Care Coagulation Management
with Early Calculated Goal-Directed Therapy

Klaus Gérlinger* Dietmar Fries' Da
Alexandor A. Hanke® Herbert Schochl®
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coagulation factor concentrate-based therapy
versus standard fresh frozen plasma-based therapy
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RanpomizED CONTROLLED TRIAL

Goal-directed Hemostatic Resuscitation of
Trauma-induced Coagulopathy

A Pragmatic Randomized Clinical Trial Comparing a Viscoelastic Assay to
Conventional Coagulation Assays

Eduarde Gonzalez, MD,* Ernest E. Moore, MD,*t Hunter B. Moore, MD,* Michael P. Chapman, MD,*
Theresa L. Chin, MD,* Arsen Ghasabyan, MPH,* Max V. Wohlauer, MD,* Carlron C. Barnerr, MD,*{
Denis D. Bensard, MD,*} Walter L. Biffl, MD,*{ Clay C. Burlew, MD,*{ Jeffrey L. Johnson, MD,*}
Fredric M. Pieracci, MD, MPH,"{ Gregory J. Jurkovich, MD,"{ Anirban Banerjee, PhD,"
Christopher C. Silliman, MD, PhD,*1§ and Angela Sauaia, MD, PhD*Y|

Background: Massive transfusion protocols (MTPs) have become standard
of care in the management of bleeding injured patients, yet strategies to guide
them vary widely. We conducted a pragmatic, randomized clinical trial (RCT)
to test the hypothesis that an MTP goal directed by the viscoelastic assay
thrombelastography (TEG) improves survival compared with an MTP guided
by conventional coagulation assays (CCA).

Methods: This RCT enrclled injured patients from an academic level-1
tranma center meeting criteria for MTP activation. Upon MTP activation,
patients were randomized to be managed either by an MTP goal directed by
TEG or by CCA (ie. international normalized ratio, fibrinogen, platelet
count). Primary outcome was 28-day survival.

Results: One hundred eleven patients were included in an intent-to-treat
analysis (TEG = 56, CCA = 55). Survival in the TEG group was significantly
higher than the CCA group (log-rank P = 0.032, Wilcoxon P = 0.027); 20
deaths in the CCA group (36.4%) compared with 11 in the TEG group
(19.6%) (P = 0.049). Most deaths oocurred within the first 6 hours from
arrival (21.8% CCA group vs 7.1% TEG group) (P = 0.032). CCA patients
required similar number of red blood cell units as the TEG patients [CCA: 5.0
(2=11), TEG: 4.5 (2-8)] (P =0.317), but more plasma units [OCA: 2.0 (0-4),
TEG: 0.0 (0-3)] (P = 0.022), and more platelets units [CCA: 0.0(0-1), TEG:
0.0 (0-0)] (P = 0.041) in the first 2 hours of resuscitation.

From the ‘Department of Surgery, University of Colorado, Denver, CO;
fDepartment of Surgery, Denver Health Medical Center, Demwer, CO;
tDepartment of Pediatrics, University of Colorado, Denver, CO; §Research
Laboratory, Bonfils Blood Center, Denver, CO; and ¥Colorado School of

el

Duklin Hankh 1lnivarcine of Cnloeadn Pancae ©

Conclusions: Utilization of a goal-directed, TEG-guided MTP to resuscitate
severely injured patients improves survival compared with an MTP guided by
CCA and utilizes less plasma and platelet transfusions during the early phase
of resuscitation.

Keywords: coagulopathy, fibrinolysis, goal-directed, resuscitation, throm-
belastography, transfusion

(Ann Surg 2015:XX:XXX—XXX)

I njury is the second leading cause of death worldwide and the most
common for individuals 15 to 49 years of age.'~ The burden of
injuries has decreased due to strategies such as injury prevention,
advanced prehospital care, regionalized trauma systems, damage
control operative techniques, advances in critical care medicine,
and rehabilitation with reintegration into society.*® However, in
both civilian and military trauma, uncontrolled bleeding remains
the leading preventable cause of death, with as much as 40% of
injury-related mortality due to hemorrhage %~ This is largely attrib-
uted to the exacerbation of bleeding by dysfunctional hemostasis. In
25% to 35% of patients with severe trauma, this trauma-induced
coagulopathy is already present upon arrival to the emergency
department (ED).'*!!

Traditionally, assessment of hemostasis in the injured has been
made with conventional coagulation assays (CCA) such as the
international normalized ratio (INR) of prothrombin time, partial
thromboplastin time (PTT), platelet count, and fibrinogen concen-
tration. Viscoelastic assays of hemostasis (VHA) such as thrombe-
lastoeraphv (TEG) (Haemonetics Corp. Niles. IN) and rotational
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FIGURE 1. Kaplan-Meier estimates of survival by randomiz-
ation group for patients analyzed as intention-to-treat. Survival
in the TEG group was significantly higher than the CCA group

(log-rank P = 0.0324, Wilcoxon P = 0.0275).

TABLE 2. Outcome of Mortality Stratified by Study Group

Intention to Treat

CCA (N = 55) TEG (N = 56) r
Deaths, no. (% within group) 20 (36.4) 11 (19.6) 0.049
Time to death in hours from ED arrival, median (IQR) 4.2 (24-9.9) 10.4 (4.5-200.3) 0.181
Deaths occurring in the first 6 hours from ED arrival, no. (% within group) 12 (21.8%) 4 (7.1 0.032
Deaths occurring >6 h from ED arrival, no. (% within group) 8 (14.5) 7(12.5) 0. 785
Hemorrhagic deaths, no. (% within group) 11 (20.0) 5(8.9) 0.110
TBI deaths, no. (% within group) 6 (10.9) 4 (7.1) 0.537
Organ failure, no. (% within group) 3(55) 2 (3.6) 0.675
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CIBLES

* CGR pour

Hgb 7 - 9 gr/dL
* PFC/IPCCsi TP <40 %

— PFC : 10-15 ml/kg

— (PCC : 20-25 Ul/kg)
 Fibrinogéne si < 1.5 gr/L
— <50kg:150¢r
— 50-80kg:3gr
— >80kg:4,5q0qr
» Plaquette > 50 G/L

— > 100 Hemorragie active/TCG

* Regle Transfusion Massive

» Adapter avec Biologie/1-2 h
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2 SITUATIONS TRES DIFFERENTES ...
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— ASSOCIE LES PRODUITS !

%3 — PSL + Concentrés de Facteurs (Fibrinogene ...)
L — Hypothermie / Acidose + Hypocalcémie

— Hémostase : Chirurgie / Radiologie ...

— Protocole de Transfusion Massive = RATIO
e Composition : CGR/PFC/CP + Fibrinogéne

e Supplémentation en Calcium

e Reégle sur mesure / poids supposé

— Adaptation Biologique 22" puis / 1-2h
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Fixed ratio versus goal-directed therapy in trauma

Herbert Schéch®®, Marc Maegele®, and Wolfgang Voelckel®

Purpose of review

This article compares the strategy of a fixed transfusion ratio of p|usmu and p|ufe|ef concentrates to red
blood cells to reconstitute ‘whole blood” with the concept of individualized goal-directed coagulation

therapy (GDCT).
Recent findings

Current data sugges that an early and high ratio of plasma and platelet concentrate ransfusion,
predominantly in a fixed 1:1: 1 ratic with red bl cells, is associated with improved cutcome. However,
the Dpﬁmu| ratio is still under discussion. Moreover, ston time cx:m:;it:haﬂ:lbh,iI affects the hemostatic
competence of these pdeuc:rs and no universal standard for the composition of these “transfusion
packages’ has been established. Some European trauma centers instituted the concept of GDCT in trauma
patients, which is based on earl diugrlnsis of the angu|uﬁDn deficit using pninf-nfcure viscoelastic tests
(VETs). These tests provide rapid information about the underlying hemostatic deficiencies, allowing
h:lrgehad ulation theray Y umnrdirlg to the individual deficits of the patient. Treatment uk;nriﬂ'lms have
been established for the administration of coagulation factor concentrates, and plasma and platelet

concentrate based on VET results.

Summary

Individualized GDCT, guided by VET, offers several advantages over fixed ratio coagulation therapy.
Studies comparing both hemostatic strategies are war ranted.

Keywords

gDu|-|:|irecta:| uDugu|uﬁDn 1+|erupy, ratio-driven angu|uﬁDr| 1+|erupy, trauma-induced chgu|DFu:|1+|y,

viscoelastic tests

INTRODUCTION

Despite substantial improvement in acute trauma
care, uncontrolled bleeding remains the primary
cause of preventable death [1,2]. Most of these
patients die within 3-6h of hospital admission
[3]. Thus, many trauma centers implement massive
transfusion protocols to rapidly identify patients at
risk for massive transfusion and administer hemo-
static agents without substantial time delay [4,5].
Recent data suggest that early transfusion of high
ratios of plasma and platelet concentrate, predom-
inantly in a fixed 1:1:1 ratio with red blood cells
(RBCs), is associated with improved outcome in
patients with severe bleeding [6™7].

Some European trauma units have established a
more targeted approach to treat coagulopathic
trauma victims. Viscoelastic tests (VETs), most com-
monly rotational thromboelastometry (ROTEM,
TEM Intemnational GmbH, Munich, Germany) or
thrombelastography (TEG, Haemonetics Corpor-
ation, Niles, Illinois, USA], are used to evaluate
the hemostatic capacity of trauma patients. Tailored
hemostatic therapy, largely consisting of purified

www.co-anesthesiology.com

coagulation factor concentrates (CFCs), can then
be applied [7-13].

FIXED RATIO COAGULATION THERAPY

The concept of damage-control resuscitation has
been adopted in many military and civilian trauma
centers [14,15], and is essentially based on restricted
fluid therapy, permissive hypotension, and conse-
quent maintenance of normothermia [14). Early
and aggressive transfusion of plasma has been
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AUVA Research Centre, Vienna, "Department of Anaesthesiclogy and
Intensive Cans, AUVA Trauma Centre, Salzburg, Austria and “ Department
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TRAITEMENT A L’AVEUGLE TRAITEMENT CIBLE
« L’Abondance de la Mitraille Définition Précise de la Cible puis
compense I'Imprécision du Tir » Traitement Spécifique

Michel Ney, Maréchal de France
(1769-1815)

CGR /PFC/CP: Ratio TT Ciblé du Défect : FIB ...
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Analyse Multivariée « Transfusion Massive »
N=919 OR IC 95
ISS 1,05 1,04-1,14
Shock Index 3,51 2,24-5,48
Ratio PFC.CGR 1,31 1,04-1,07
Ratio Fib:CGR 0,46 0,22-0,98
ROTEM (oui) 0,37 0,16-0,88




EXEMPLE CONCRET

AVP A7 — Ejecté, coincé sous VL

PEC SMUR : e L m = |
GCS 14, HD Stable -
Hgb 104 / Délabrement 2 MS | | 5 -
TXA1lg/RV 2L

TRANSPORT Hélico : el i =
Dégradation ... TA
Poursuite RV / + NADN / | |
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B e s R -
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Catastrophe ...

Exsangue,

PA non mesurable / Fc > 150
Hemocue : 4,1 g

Bras non garroté

GCS < 8/ Désaturation ...
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CONCLUSION

Agir vite en cas de Coagulopathie : !!

Diagnostic Rapide = Biologie Déportée = Examen Repété
Ratio = Choc Hemorragique !!

— Ratio 1:1 = Risque de sur-transfusion / sous compensation

— Ratio adapté ++

— Coagulopathie = TT Ciblé guidé par biologie (VTE +++)
Algorithme de PEC ++/ Regle de TM
Association Fibrinogene / CGR puis PFC/CP




