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~ Sergio.
32 anos. Sin AMC ni AP de interés.
Accidente de trafico: colision coche camion a 100
~ km/h. Copiloto exitus.
* . SEM: Glasgow 13, obnubilado. Collarin cervical. Via
. aérea permeable, auscultacion simétrica, satO2
i 94%. Sudoroso, frio, mal perfundido. Taquicardia
sinusal a 120 Ipm. TA 85/49 mmHg.
Abdomen en tabla. Pelvis inestable.
Extremidades sin deformidades.
Via periférica. Suero.
' Cincha pélvica. Colchon de vacio.

— ¥ Traslado.
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HEMORRAGIA MASIVA

s

ACIDOSIS HIPOTERMIA | COAGULOPATIA

L)

Punto de partida/

La triada letal

s

Acute Traumatic Coagulopathy

Karim Broli, BSc, FRCS, FRCA, Jasmin Singh. MB, BS, BSc, Mischa Heron, MRCP, FFAEM,
and Timothy Coats, MD, FRCS, FFAEM

Background: Traumatic

coagulopa-
thy is thought to be caused primarily by

whether coagu-
lopathy resulting from the injury irself is a
clinically important entity in severely in-
Jured patients.

"Ouc thousand cight hun-

Severity Score > 15; 24.4% of patients
had a siguificant coagulopathy. Patients
With an acute coagulopathy had

cantly higher mortality (46.6% vs. 10.9%;
A% p < 0.001). The incidence of coagu-
lupathy increased with severity of injury,
but was ot related to the volume of in-
fravenous fluid administered (= 0.25,p
< 0.001

severiry and s related to mortalicy. A co-
agulation screen is an important early fest
i severely injured patients.

Wey Teaumatic coagulopa-
thy, Hypothermia, Fluid administration.

J Prauma 2003541127-1130,

m % parte de los pacientes politraumaticos con shock
hemorragico estan coagulopaticos (TP/TTPa>1.5)
m A peor ISS mayor coagulopatia

m Los pacientes coagulopaticos presentan mayor mortalidad,

FMOy estancia hospitalaria.
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CONSUMO

ACIDOSIS HIPOTERMIA

CONSUMO: consumo de plaquetas y factores a nivel de las lesiones.
PERDIDA DE SANGRE
ACIDOSIS: alteracion de la funcién de los factores de coagulacion.
HIPOTERMIA: alteracion de la funcién plaquetar.
COAGULOPATIA DILUCIONAL: dilucién de los factores debido al aporte de volumen.
ACOoTS (Acute Coagulopathy of Trauma Shock): Mecanismo enddgeno descrito en el paciente PPT grave secundario a un estado de

hipoperfusién + importante lesién tisular, esto genera un estado de ANTICOAGULACION + HIPERFIBRINOLISIS.
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Trauma Induced Coagulopathy
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Review article. A cell-b d

Il of h
M. Monroe Ill. Thromb Hameost 2001; 85: 958-965.

HIPERFIBRINOLISIS

Acidosis

Maureane Hoffman, Dougald




TIC

Alteracion de factores
hiperfibrinolisis

» Acute Traumatic Coagulopahy. Brohi K, Singh J, Heron M,
Coats T.J Trauma. 2003;54:1127-1130.

» Acute coagulopathy of trauma: mechanism, identification
and effect. Brohi K, Cohen M, Davenport R. Curr Opin Crit

Care 13:680-685.

TRATAMIENTO
o
DAMAGE CONTROL
RESUSCITATION

1. Control PRECOZ de la hemorragia
2. Resucitacion HIPOTENSIVA

3. Sueroterapia RESTRICTIVA

4. Transfusion precoz de

[emoco

[PROTOCOLOS DE TRANSFUSION MASIVA]
5. Evitar la HIPOTERMIA
6. Frecuente monitorizacion ANALITICA




DAMAGE CONTROL RESUSCITATION

dL0 DE TRAN

Recommendation 25. In the initial
management of patients with expected
massive haemorrhage, we recommend one
of the two following strategies: " y
*Fibrinogen concentrate or cryoprecipitate

-

and PRBC. i o =

|
*FFP Or Pa]  Rosssintetal CrticalCare  (2023) 2780

FFP/pRBC | hitps:/doiorg/10.1186/513054-023-04327-7

(Grade 1C)

In additiol !

platelet/pl] Tha Euirnnean aujdeline on mang
d coagulops

Recommendation 25. In the initial th edition

management of patients with expected
massive haemorrhage, we recommend

*Fibrinogen concentrate or ean-Louis Vincent™, Sebastia
cryoprecipitate and pRBC. (Grade 1C)
*FFP or pathogen-inactivated-FFP in a
FFP/pRBC ratio of at least 1:2 as needed
(1€)

Recommendation 29. We recommend
treatment with fibrinogen concentrate or
cryoprecipitate if major bleeding is
accompained by hypofibrinogenemia
(viscoelastic signs of a functional deficit
or a plasma fibrinogen level of less than
1.5g/1) (Grade 1C)

adimir Cerny**, Diana CGimpoesu®, Nicola Curry”
A N Crottke', Lars Grenlykke'', Anatole Hasai Lidunt!?
one of the two following strategies: Herold Madsen?, Marc Maegele”

The on
of major bleeding and coagulopathy
followit : sixth editi

Recommendation 23. We recommend that \
tranexamic acid be administered to the trauma
patient who is bleeding or at risk of significant
haemorrhage as soon as possible, if feasible en
route to the hospital, and within 3h after injury

at a loading dose of 1 g infused over 10 min,
followed by an intravenous infusion of 1 g over

8h (Grade 1A)

We recommend that the administration of TXA

not await results from a viscoelastic assessment

(grade 1B) /

Recommendation 24. We recommend that
monitoring and measures to support
coagulation be initiated immediately upon
hospital admission (grade 1B)

Recommendation 26. We recommend that
resuscitation measures be continued using a
goal-directed strategy, guided by standard
laboratory coagulation values and/or
viscoelastic methods (Grade 1B) /




Parametro Intervencion

Déficit rFVlla
de otros FC FVIII / FXIII

Trombocitopenia Plaquetas

Defecto en la

generacion de trombina CCP (o PFC)

Concentrado de
Fibrinogeno / crioprecipitado

Hiperfibrinolisis 'Acido tranexamico

Aspirina? Clopidogrel? Warfarina?
Heparina?

Déficit de fibrinogeno

Tratamientos previos

Establecer condiciones optimas:
Condiciones hemostaticas Te > 35°C; pH 7,2; Ca iénico > 1mmol/L;
Hb > 8g/dL

Sangrado Detener el sangrado (cirugia, arteriografia, ...)

CCP:Concentrado de complejo protrombinico; PFC: Plasma fresco congelado; Tc Temperatura central; Hb: Hemoglobina




/ REVERSION

CONDICIONES HEMOSTATICAS

PREHOSPITAL HOSPITAL

m Antiagregantes » DESMOPRESINA?
m Acenocumarol / Warfarina » CCP (+ Vit K!)
m Dabigatran » IDARUCIZUMAB / CCP

> m Rivaroxaban / Edoxaban /
Apixaban P CCP / Andexanet?
\_® Heparina P Protamina

~

pH> 7,20 (BICARBONATO?)
Hemoglobina > 8 g/dL

> NORADRENALINA?
CALCIO > 1 mmol/L
\_ Temperatura > 352

EMPIRICO GUIADO
STOP SANGRADO

STOP BLEEDING




TECNICAS VISCOELASTICAS: COMO FUNCIONAN?

PPT CON SOSPECHA DE
COAGULOPATIA

Paciente PPT inestable con importante
lesion tisular.

Es necesaria la obtencién de una
muestra de sangre en un tubo con
citrato.

REACTIVO ESPECIFICO

Vamos a usar un reactivo que contiene
un activador de la coagulacion.

CUBETA

Se pone en contacto una muestra de
sangre con el reactivo, y la mezcla se
deposita en una cubeta.

VARIEDAD DE REACTIVOS

Existen varios reactivos con propiedades
especificas, vamos a obtener gréficos
similares pero con interpretacion variable
segun el reactivo. La combinacion de todos
ellos nos va a proporcionar la maxima
iinformacion sobre la coagulacion.

GRAFICO

El cambio de resistencia detectado por
el piston se representa en un gréfico que
nos informa de las propiedades
viscoeldsticas del codgulo.

La sangre empieza a coagular debido a que
se ha puesto en contacto con un reactivo
activador de la coagulacion.A medida que la
sangre coagula el piston detcta mayor
resistencia dentro de la muestra.

PISTON

La mezcla se pone en contacto con un
pistén que ejerce una fuerza rotatoria en
la cubeta.



TECNICAS VISCOELASTICAS: COMO FUNCIONAN?




TECNICAS VISCOELASTICAS: INTERPRETACION

Firmeza
del coagulo

0 mm.
B0 mm
20 mm

del Coagulo
(MCF) [mm] 1

Firmeza Maxima

-Ii Tlempu de formacidn del coagulo {CFT) [seq]

- Tiempo de Coagulacion (CT) [sec]

Tiempo



TRATAMIENTO DE LA COAGULOPATIA GUIADA POR OBJETIVOS
N

Upon Emergency Room admission:
Trauma AS Algorithm CHECK BE< -6 mmol/L or . r
Diffuse bleeding and blood > Hb < 10 gfdL or frvencion
transfusion considered 7 185225 or
NO TASH-5core = 15
Jyes Jyes
ASp<35mm or YES Tranexamicacid ?
CTyp » 6005 or *  (15-)25 mg/fke as asingle bolus
ML = 5% (within 60 min) if ot already given prophylactically)
| DONMNE |
NO s
AS., <35 mm YES Fibrinogen concentrate or —
and #| Cryoprecipitate (dose calculation) ? .
A< 9 mm Target:AS;g > 12 mm The role of evidence-based
NO§ algorithms for rotational
AS5., <35 mm and .
A5,> 9 mm YES Platelet concentrate * thromboelastometry-guided
or platelet dysfunction 5-10 mLfkg bwr .
(TRAPTEM < 50 and/or (1-2 pooled or apheresis / 80 kg) bleed 1 ng
ADPT:JMoTD . management. Gorlinger K.
P Korean J Anesthesiol 2019.
= VES | 4ppcC 152510/ kgbw
A5F;52_9 - of FFP 10-15mL / kg bw
NO
Consider FFP
' NOAl  10mL/kebw opidogrel? Warfarina?
CTpy > 2405 CTyy/Clyep 2 1.25
Consider Protamine ©

{0.3)-0.5 mg kg b
[25-50 mg/80 kg; 2.5-5
mbL/B0 kgl in savare blesding

NO YE

ondiciones optimas:
17,2; Caidnico > 1mmol/L;

4

YES

Re-check after 10-15 min
using a new hlood sample

Ongoing bleeding

Sangrado Detener el sangrado (cirugia, arteriografia, ...)

CCP:Concentrado de complejo protrombinico; PFC: Plasma fresco congelado; Tc Temperatura central; Hb: Hemoglobina



Modulo de medicion ROTEM®

o

Preparacion

apturar

pantalla

Superposicion
Standard

Superposicion
Paciente

Datos del paciente Imprimir

Ayuda salir
3:1026715
xoc hemorrig trauma toracic
ST 11:14:55 RT: 01:30:18
CcT: 120 5 [0038 - 0079] 4]
CFT: 210 s [0034 - 0159] _J i
o <Y [0063 -- 0083]
A10: 33 mm [0043 -- 0065] —
A20: 41 mm [0050 -- 0071]
MCF: 45 mm [0050 -- 0072] o
ML: = 4% =~

Borrar canal: 1

FIBTEM S

mm

HEPTEM S

HEPTEM <=> INTEM

3: 1026715
11:14:55

RT:

01:30:18

3: 1026715

ST: 11:15:58 RT:  01:30:16

2012-10-10T13:31:04 | Usuario: admin |

Estado del canal: ok |

CT 120 s [0038 - 0079] | cT: CT: 391 s (o7,

CFT: 210 5 [0034 - 0159] | CFT: CFT: CFT:

o 53 [0063 - 0083] | o — o e o -

Al0; 33mm  [0043--0065] | A10: A10; 3mm  [0007--0023] | a0
J I

I
Temperatura: 37.0°C |L|_2|_3Ii| m’




PREHOSPITAL HOSPITAL

ON

/ REVERSI

! Ratio 1:1:1

= — = e —

EMPIRICO GUIADO
STOP SANGRADO

CONDICIONES HEMOSTATICAS



PREHOSPITAL HOSPITAL

ON

( CONCENTRADOS DE
HEMATIES +
 mmp CONCENTIRADO DE
FIBRINOGENO
(Ratio 1:1)

/ REVERSI

D

4

EMPIRICO GUIADO
STOP SANGRADO

CONDICIONES HEMOSTATICAS
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EMPIRICO GUIADO
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CONDICIONES HEMOSTATICAS
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pagulation factors, Platelets, Fibnnolytic enzymes,
pagulants, FDPs, fibrinogen, fibrinolysis inhibitors,
10gen, tissue factor || FXII, colloids FXIll, fibrinogen

10\min

(——\Alpha angle [°]

- “Querido farmacéutico.... CALIENTA que
SALES..!!!”

m \ 4 & anercTr]

{.l; A5/A10 = Amplitude 5/10 min after CT [mm)]

BLEEDING

e

TRAUMA INDUCED COAGULOPATHY

i

m) : Coagulation Time (CT) [s]
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