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INTRODUCCION

En Europa la enfermedad traumatica lidera las principales
causas de muerte en las primeras cuatro decadas de vida

Problema fundamental de salud publica. Elevados costos
asistenciales

1 / 3 pacientes precisa asistencia en UCC. EM 5 dias

Mortalidad debida a ET presenta distribucion trimodal
+ Primer pico: primeros minutos del accidente
+ Segundo pico: primeras horas tras el traumatismo

+ Tercer pico: dias o0 semanas después

El sangrado incontrolado contribuye entre un 30 y un 40
las muertes relacionadas con traumatismos. El sangrado
masivo se ha convertido en la principal causa de muerte
potencialmente controlable.

% de
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Politraumatismo : asociacion de multiples lesiones traumaticas producidas por un
mismo accidente y que suponen, aungue solo sea una de ellas, riesgo vital para el

paciente

Hemorragia masiva: en pacientes traumaticos; pérdida de una volemia en 24 horas o
pérdida de media volemia en 3 horas.

Transfusion masiva: transfusion de diez o mas unidades de concentrados de
hematies en un periodo de 24 horas.
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¢ CUANTO TIEMPQ DEBE PASHAR ENTRE LA
LESION Y LA ATENCION INICIAL ?

o EI tiempo transcurrido entre | @§ | e
para el control quir%rgico del |san:¢

1A

Racommandalon 1

We recommend that the time elapsed between injury and operation be minimised for patients in

need of urgent surgical bleeding control. (Grade 1A).
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Critical Care © CRITICAL CARE

This Provisional PDF corresponds to the article as it appeared upon acceptance. Copyedited and
fully formatted PDF and full text (HTML) versions will be made available soon.

Management of bleeding following major trauma: an updated European
guideline

Critical Care 2010 _14'-RA?  dai10 118Ricc8843

Grading of recommendations after Guyatt ef al. [8]

(Grade of recommendation Clarity of rishbenetit Cluality of supporting evidence

1A

Banefis clearly outweigh risk and H:'dmmadmtnladhﬂms}
[burdans, or wce warsa ‘#i:l‘mllTpﬂlh‘lt 1'mm
studies
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ONTRO ANGRADCQO

'

Recommendation &

We recommend that patients presenting with haemorrhagic shock and an identified source of

bleeding undergo an immediate bleeding control procedure unless initial resuscitation measures

are successful. (Grade 1B).
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REANIMACION INICIAL

0O PAS o0 bjdld0immblg hasta que el
sangrado se haya detenido en la fase inicial del
traumati smo sin | esi

1C
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REANIMACION INICIAL
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¢ QUEFRLUDDOTERAPL A MEBEMDS
USAR ENFREANTMACTON TNICTAL ?
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REANIMACION INICIAL

tively [10-12). Furthermore, SEVeral duveise cuouw
(renal failure, bleeding complications and anaphylaxis)
have been reported with the use of artificial colloids [17].

Colloids are not superior to crystalloids in treating hypo-
volemia in critically ill patients and show no survival

benefit [6]. The use of crystalloids is currently recom-
mended in trauma resuscitation [65].

O Afadir coloides

O Cristaloides en
1B

1

athamio’lN th@a mi TiaGnied It @
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REANIMACION INICIAL

¢ DEBEMOS WEBARWASSOPRESORES 7?

Anesthesiology 2007, W52 -30 Copyright © 2007, the Amencen Society of Anesthesiologists, Inc. Lippincott ©

Management of Uncontrolled Hemorrbagic ShocR

Toward a New Clinical Approach?

and the nature of solution to be used. The use of vaso-
pressor agents, although not recommended as first-line
treatment of patients with hemorrhagic shock, might
help to restore rapidly blood pressure to the desired
level, while limiting the volume of fluid infused. In this
issue of Arestasioocy, Poloujadoff ef al * examined the
effects of norepinephrine in combination with saline
infusion on shortterm survival in ketamine-anesthetized

of vasopressors if pulseless electrical activity or bra-
dvasvstolic rhyvthm is imminent. In a liver trauma
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REANIMACION INICIAL

¢ DEBEMOS WBMRWASOPRESORES 7?

CATECOLAMINAS VASOPRESINA

ADR, NOR

RESISTENCIAS VASCULARES

INOTROPISMO CARDIACO
RESISTENCIAS VASCULARES

Vasopressin in vasodilatory shock: hemodynamic stabilization
at the cost of the liver and the kidney?

Hendrik Bracht!, Pierre Asfar?, Peter Radermacher! and Enrico Calzia’
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REANIMACION INICIAL

¢ COMO PODEMOS FFREDECIR (Ql.EEPmEENEES
VAN AANNEEESTAAR UNARFRANSFIUSION
MASINVA??

O Ser2a YWtil defi
entre requerimientos
transfusionales y resultados,
especialmente en cuanto a
mortalidad, tiempo de estanciay
fall o multiorgs

e
LLE

Database Predictors of Transfusion and Mortality
Richard P. Dutton, MD, MBA, Rolf Lefering, PhD, and Mauricio Lynn, MD
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REANIMACION INICIAL

[PREDICTORES ANALITICOS DE TM

=] S R e =
ACIDO LACTICO ;
O €cido | 8ctico como test sensifpl e
extensi-n del sangrado vy |del

1B

Marcador indirecto del débito de oxigeno, hipoperfusion tisular y de la
severidad del shock hemorragico.

Los cambios en las concentraciones de lactato muestran una prematuray
objetiva evaluacion en la respuesta a la terapia y representan un
pronaostico fiable del indice de pacientes con shock hemorragico
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REANIMACION INICIAL

[PREDICTORES ANALITICOS DE TM

E I exceso de bases | o recomiendan |co
| a extensi - -n del sangrado y|d

1B

Aporta una estimacion indirecta de la acidosis tisular global debido a la
hipoperfusion

Es incluso mejor marcador pronostico de muerte que el pH arterial
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REANIMACION INICIAL

[PREDICTORES ANALITICOS DE TM

ACIDO LACTICO

Aungue ambos marcadores se correlacionan bien con el grado de shock, no
estrictamente se correlacionan el uno con el otro en pacientes graves.

Por tanto, la evaluacion independiente de ambos parametros se
recomienda para la valoracion del shock en este tipo de pacientes
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DIAGNOSTICO

Recommendation &

We recommend that patients presenting with haemorrhagic shock and an unidentified source of

bleeding undergo immediate further investigation. (Grade 1B).

& CUAIRESTARRUESA D E AMAGEN VAT ADE CLYADA! ?



DIAGNOSTICO

Recommendation 7
We recommend early imaging (FAST or CT) for the detection of free fluid in patients with

suspected torso trauma. (Grade 1B).
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DIAGNOSTICO

Recommendabon 5

Wa recommend furthar eEssassment LUsing compuiad lomograghy 1o haamody namically siaibia

patiems who ame aither suspeciad of hawing iorso bieading or have a high risk machanism ol

injury. (Grada 18).
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DIAGNOSTICO

probabiily of survival in patents willh polyirauma. Whoks-body CT &5 & slandard dagnashic oo
ouring the aarest BsusciElon phase for polytreumalisad pafents provides the added benafit of

dentifying head and chest ingunas and olher bieeding sources in muitiply injured patienis.

Técnicas de imagen como radiografias simples de térax o pelvis pueden
ser Utiles
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GIA CONTROL DANC

ElI t®r mino ocontrol de datfcoicmd
precoces y agresivas para salvar lavida ,y describe técnicas
quirargicas de rapido control de la hemorragia  y contencion de la
contaminacion.

13 12 2005

7 ik



http://bvs.sld.cu/revistas/cir/vol46_2_07/f0110207.JPG

UGIA CONTROL DANO

En aquellos pacientes con fracturas de pelvis y en shock hemorragico
se recomienda una fijacion y estabilizacion inmediatas

1B

Pacientes hemodinamicamente inestables, a pesar de una adecuada
estabilizacion pélvica, recomiendan una embolizacion angiografica
precoz o un control quirdrgico del sangrado incluyendo packing

1B




CIRUGIA CONTROL DANOS
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REANIMACION DE CONTROL DE DANOS

La reanimacion de control de dafios describe la rapida
correccion de la hipotermia, acidosis y el tratamiento
directo de la coagulopatia

New developments in massive transfusion in trauma
Sarah E. Greer?, Kurt K. Rhynhart?, Rajan Gupta® and Howard L. Corwin®

Dartmouth Hitghcock Medical Center, Departments of  Purpose of review

#Surgery and "Anesthesiology, Lebanon, New . o : ; : ; .

HEpshire, USA Traum? patients requiring massive trar:nsfusuon represent a population at high risk for
potentially preventable death. This review describes recent advances in the early

Correspondence to Kurt K. Rhynhart, MD, Dartmouth o .

Hitehieock Medical Center, Depértmeit of Surgefy, recognition and treatment of the coagulopathy of trauma, as well as ongoing work to

One Medical Center Drive, Lebanon, NH 03756, USA  define optimal resuscitation strategies.

Tel: +1 603 650 8022; fax: +1 603 650 8030; P

e-mail: kurtkrhynhart@hitchcock.org Recent findings sy : ; - .
Damage control resuscitation involves the rapid correction of hypothermia and acidosis,

g;gggiggg"m" h Aty 10, direct treatment of coagulopathy, and early transfusion in trauma patients. Recent
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REANIMACION DE CONTROL DE DANOS

¢ COMO IERFLUVE LAIHIPGFERMEA ?

T2 < 32° C se ha asociado con un 100% de mortalidad

Temperatura corporal central inferior a 35 °C se asocia con acidosis,
hipotension y coagulopatia en pacientes gravemente heridos

when core temperatures fall below 32°C.%* although it is
unclear whether this degree of hyvpothermia i1s simply a
marker of the severity of shock rather than the point at which
profound dysfunction leads to mortality.® Within the tem-
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REANIMACION DE CONTROL DE DANOS

¢ COMO IENFUYYE AAIHIPERERMEA ?

Early Predictors of Transfusion and Mortality After Injury:
A Review of the Data-Based Literature
Brian J. Eastridge, MD, Debra Malone, MD, and John B. Holcomb, MD, FACS

Key Words: Trauma, Blood, Transfusion, Hemorrhage, Mortality, Outcome, Prediction.

J Trauma. 2006;60:520-S25.
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REANIMACION DE CONTROL DE DANOS

¢ COMO IENFUYYE AAIHIPECRERMEA ?

Early Predictors of Transfusion and Mortality After Injury:

A Review of the Data-Based Literature
Brian J. Eastridge, MD, Debra Malone, MD, and John B. Holcomb, MD, FACS

Key Words: Trauma, Blood, Transfusion, Hemorrhage, Mortality, Outcome, Prediction.

J Trauma. 2006;60:520-S25.

Actividad del FT o del FVlla disminuye
linealmente con la temperatura

Activacion plaquetar esta totalmente
ausente por debajo de 30° C

Luna y cols. mostraron que los requerimientos

transfusionales son directamente proporcionales a
la gravedad de la herida e inversamente ; _
proporcionales a la temperatura central CINrS

Riesgo incrementado de sangrado masivo y representa un factor de
riesgo independiente de muerte y sangrado.

Sartd-CHGUV Sesion de Formacion Continuada
Valencia Fecha 04-05-2010



REANIMACION DE CONTROL DE DANOS

¢ W& jordalaccangalopieticoeda la
correctionddeal acadidosis ?

Tlplcamente produmda por estados de shock por bajo flujo
Por si misma afecta a la funcion de las proteasas plasmaticas

La actividad del complejo FXa/Va se reduce hasta un 50% con un pH de
7,2, un 70% con un pH de 7,0 y un 90% con un pH de 6,8

to increased degradation of ﬁl:'nrim::-:ren Funhen although

solutions, this does not correct the coagulopathy.” ™ imply-
ing that the acid effect 1s more than simply a physical

reduction in protease activity. There is, therefore, likely
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REANIMACION DE CONTROL DE DANOS

Coagulopathy in trauma patients: what are the main
influence factors?

Christopher V. Maani®, Peter A. DeSocio® and John B. Holcomb®

Recent studies have demonstrated thar although acidosis
alone can worsen coagulopathy by inhibiang the enzyme
complexes that are vital o clot formation, the combi-
natton of acidosis and hvpothermia can lead to severe
coagulopathy and disastrous consequences. Dirkmann
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REANIMACION DE CONTROL DE DANOS

¢ COMO HHAN-EVOLUCIONADO LS CONOCEMIENTOS
EN VA COABULOPATIA AGUDA FDELTRAUMAT(ATC) ?
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REANIMACION DE CONTROL DE DANOS

@rinolytic
Activity

Anticoagulant

Activity/

Bleeding
Clotting
— -
Antifibrinolytic
Activity Procoagulant

/} Activity
ot i \/

La hemostasia se puede considerar como el control del sangrado mediante
la actividad balanceada de las vias procoagulantes / anticoagulantes,
fibrinoliticas / antifibrinoliticas
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REANIMACION DE CONTROL DE DANOS

,,,,,

Se ha descrito como una osinfonzabd
simultAineamente en contacto con la superficie de las plaguetas y el endotelio
vascular

e

Factores adicionales tales como la inflamacion, el trauma tisular, shock,

hemodilucion, hipotermia, acidosis o enfermedades subyacentes pueden

afectar al balance de la hemostasia afectando al endotelio o a la funcion
plaguetar.
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REANIMACION DE CONTROL DE DANOS

-
COAGULOPARA
-
HIPOTERMIA
DILUCION
-
ACIDOSIS

Aunque la dilucién de los factores de la coagulacion contribuye, no es
simplemente resultado de la resucitacion, hipotermia o ambos. La
coagulopatia del trauma es un fenomeno prematuro y multifactorial A
menudo se presenta incluso antes de los efectos dilucionales de la
resucitacion
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REANIMACION DE CONTROL DE DANOS
Tissue Injury — Bleeding

TF + Fvlla
(Extrinsic pathwav)

Crystalloid & RBC

based resuscitation

Protein C — TM
pathway +] PAI-1

Dilution + Acidosis + Hypothermia

Breakdown of coagulation factors

Coagzulation Early Coagulopathy Dilutional Coagulopathy

Sartd-CHGUV Sesién de Formacion Continuada
Valencia Fecha 04-05-2010



REANIMACION DE CONTROL DE DANOS

COAGULOPATIA AGUDA DEL TRAUMA QAGUECPAHA
(ATC)

Es una coagulopatia enddgena que se presenta en el momento de la
admision en urgencias en cerca del 25 % de los pacientes

25% mas de posibilidades de fallecer y son mas propensos a requerir TM
y desarrollar FMO
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REANIMACION DE CONTROL DE DANOS

COAGULOPATIA AGUDA DEL TRAUMA

(ATC)

COAGULOPARIA

Diagnosis and management of coagulopathy after major trauma

K. Brohi

Barts and the London School of Medicine and Dentistry, Queen Mary University of London, ]

(e-mail: karim@trauma.org)

Published online in Wiley InterScience (www.bjs.co.uk). DOI: 10.1002/bjs.6691
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ATC is induced by the combina-
tion of trauma and shock, and is

driven by the degree of tissue hypop-

erfusion. 1lhis appears to cause a
Systemic activation of the anticoag-
ulant protein C pathway, resulting in
inhibition of coagulation, decreased
fibrinogen utilization and increased
fibrinolysis’. With continuing bleed-
ing, shock and transfusion, the other
drivers of TIC (dilution, hypother-
mia and acidaemia) become estab-
lished and worsen the haemostatic
derangements. The presence of ATC




REANIMACION DE CONTROL DE DANOS

COAGULOPATIA AGUDA DEL TRAUMA COAGULOPAAS
(ATC)

ATC se inicia por la hipoperfusion y se caracteriza por anticoagulacion e
hiperfibrinolisis

- Traumatismo tisular + hipoperfusion tisular, coagulopatia asociada con
reduccion de niveles en la via de la proteina C

- La via anticoagulante de la prot C se inicia cuando la trombina se une a la
trombomodulina en la superficie del endotelio

- La APC ejerce sus efectos anticoagulantes inactivando irreversiblemente
los factores Va y Vllla

- La APC tiene mas actividad anticoagulante a través de la desactivacion
del PAI -1 resultando en aumento de la fibrinolisis
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REANIMACION DE CONTROL DE DANOS

COAGULOPATIA AGUDA DEL TRAUMA
(ATC)

Early posttraumatic phase

MNJURY
HYPOPERFUSION

Theomrbamoduln
EPCR

I Hypocoagulable statel
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REANIMACION DE CONTROL DE DANOS

COAGULOPATIA AGUDA DEL TRAUMA COAGULOPARA
(ATC)

Figure 1 Pathogenesis of acute traumatic coagulopathy
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COAGULOPATIA AGUDA DEL
TRAUMA

COAGULOPANA)

ILato post-traumatic phase I

Hypercoagiable siale
4 Fibomalysis

POST-TRAUMATIC
INFLAMMATORY RESPONSE

! o
RNy
'
5 .
' T " ‘gab'
! w
L et M
' [ C2M) b
§ T : " : %
1 4 Csb.8

'9"" . MBL ) \ o~ “PARY
e W s - e v
flechem-cm S Sy f'
Trwombomodudin -7
EACR
9".."........"."."."."."."..........."."."."."."."..........."."."""""""""""".ﬁ
= Increased susceptibility to infection - End-organ injury :

Fig. 2. Late post-traumatic phase. In the ater phase after trauma, there 15 the dgvelopment of 2 pro-coagulant actvity assogated
with low plasma levels of activated protein C{aPC), an inhibition of the Abrinolysis caused by elevated plasma levels of plasminogen
activator inhibitor 1 (PAI-1] and a downregulation of complement activation due to low plasma levels of mannose-binding lectins
(MBL) and significant impairment of C3b deposibon via the lectin and altérnative pathways. These oagulaton and complement
abnormalities increase the susceptibility to hypercoagulability with late thrombosis, infection and end-organ injury. At the later
time points the dashed lines represent inhibited or depleted pathways.
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REANIMACION DE CONTROL DE DANOS

COAGULOPATIA AGUDA DEL TRAUMA
(ATC)

La prematura correccion de la coagulopatia puede llevar a
Reducir el sangrado,
Menor numero de requerimientos transfusionales

Mejorar la supervivencia
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REANIMACION DE CONTROL DE DANOS

[ POLITICA TRANSFUSIONAL ]

La concentracion optima de Hb o el Hto para mantener la
hemostasia en pacientes con sangrado masivo no esta claro

Recommendation 21

T R (R, 7 . - iy imac o [ B E e . o o . T T
Vve recommend a ianget asmodgloDin (HD) g - Yol larade

> COC
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REANIMACION DE CONTROL DE DANOS

Table 1 Summary of selected, recently published studies (2007/2008) in the peer-reviewed literature, analyzing the optimal dosage
(ratio) of fresh frozen plasma transfusions for coagulopathic trauma patients

Investigated FFP

Recommended FFP

Study center, concentration/ concentration/
Citation Patient cohort study period FFP:RELC ratio FFP:REC ratio Fitfalls and limitations
Kashuk n=133 trauma patients, Level 1 trauma center, 1:1,1:2,1:3, 1:2 Retrospective study;
ot 0= 2 e S ===t FrErr i
Sperry n=415 trauma patients, Multicenter study (n=7), 1:1,1:2,1:3, =1:1.5 Retrospective study;
ot ﬂ‘ Id:i _iE RBI - M 1Y Lon Y e O i 1 1-AI = - =T H
Duchesne n— 145 frauma patients, Level 1 trauma center, 1:1,1:4 1:1 Retrospective study;
et al. [44] =10 RBCs/24 h; 2002-2006 no mechanisms
n= 250 trauma patients,
i'l L = A
Maegels n= 713 trauma patients, German Trauma Registry  =1:1,1:1, <1:1 1:1 (%) Retrospective analysis
et al. [45] =10 RBCs between (DGEU), 2002 -2006 of a prospective
ED and ICU admission database; no
Holcomb n=487 trauma patients, Multicenter study (n=18), =1:2, <1:2 1:1 Retrospective study;
at al. [46] =10 RBCs/24 h 2005-2006 no mechanisms
T e P T |.l-u|.i1_,|u,::, g 3 g s T 1 T 1 m
at al. [17] =10 RBCs/24 h 1998-2003 no mechanisms
Spahn Systematic review of European guidelines Systematic review 10-15mil'kg Review of the literature;
et al [12%%]  the literature by the Multidisciplinary of the literature {initial FFP dose) recommendations
Task Force for Advanced foar PT ar aPTT = based on limited
Bleeding Care in Trauma 1.5 = control available science
Spinela n= 708 combat trauma Combat support hospital, 0-4:2-7 Each FFP unit Retrospective study,;
et al. [47] patients, =1 RBCs overall 2003-2004 increased survival; no mechanisms
each RBC unit
decreased survival
Borgman n= 246 combat trauma Combat support hospital,  1:1.4,1:25,1:8 1:1.4 Retrospective study;
at al. [48] patients, =10 RBCs/24 h 2003-20085 no mechanisms
Gunter n= 259 trauma patients, Level 1 trauma center, 0:1-1:2.9, 2:3 Retrospective study;
et al. [49] =10 RBCs/24h 2004-2006 1:3-1:1.49, no mechanisms
1:1.5-0.9:1, =1:1
Scalea n= 250 trauma patients, Level 1 trauma center, 1:1 wersus any ather  1:1 does not improve Small group of
et al. [50®*] =1 RBC and FFP/24 h prospective study, ratios outcome patients (n=51)
2004-2006 in 1:1 cohort

i7"} guestionable recommendation; aPTT, activated partial thromboplastin time; DGU, Deutsche Gesellschaft fur Unfalichirurgie (German Trauma
Society); ED, emergency department; FFP, fresh frozen plasma; ICU, intensive care unit; PT, prothrombin time; RBC, red blood cell units.
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POLITICA TRANSFUSIONAL

The Relationship of Blood Product Ratio to Mortality:
Survival Benefit or Survival Bias?

Christopher W. Snyder, MD, Jordan A. Weinberg, MD, Gerald McGwin, Jr., MS, PhD, Sherry M. Melton, MD,
Richard L. George, MD, Donald A. Reiff, MD, James M. Cross, MD, Jennifer Hubbard-Brown, BS,
Loring W. Rue, IlI, MD, and Jeffrey D. Kerby, MD, PhD

Muchos pacientes reciben UCH inmediatamente a su llegada, seguidos mas
tarde de transfusion de PFC. La posibilidad de alcanzar altos ratios va
aumentando conforme pasa el tiempo.

Muchas muertes ocurren de forma temprana en el hospital, momento en el

cual la mayoria de los pacientes se encuentran en el grupo de bajos ratios
temporal nature of the FFP:PRBC ratio was correctly ac-

counted for in the analysis.16 Therefore, it could be concluded

that the nonsurvivors in our study population did not die
because they got a lower FFP:PRBC ratio; they got a lower
ratlo because they died.
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POLITICA TRANSFUSIONAL I

1:1 RESUCH ACIONHEMOSTATIOA .

Nascimento et al. Critical Care 2010, 14:202
http://ccforum.com/14/1/202
C, CRITICAL CARE

Clinical review: Fresh frozen plasma in massive
bleedings - more questions than answers

Bartolomeu Nascimento', Jeannie Callum? Gordon Rubenfeld?, Joao Baptista Rezende Neto*s, Yulia Lin? and Sandro Rizoli*

3,8,9]. In trauma, a recent series of retrospective clinical
studies suggests that early and aggressive use of FFP at a
1:T ratio with red blood cells (RBC) improves survival in
cases of massive haemorrhage [10-19]. Because bleeding
is directly responsible for 40% of all trauma-related
deaths, this strategy — also known as haemostatic damage
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POLITICA TRANSFUSIONAL

1:1 RESUCH ACIONHE MOS AT ICA .

Nascimento et al. Critical Care 2010, 14:202
http://ccforum.com/14/1/202
C, cRITICAL CARE

Clinical review: Fresh frozen plasma in massive
bleedings - more questi

Bartolomeu Nascimento', Jeannie Callum? Gordon Rubenfeld?, Joao Baptista Rezende Neto®, Yulia Lin? and Sandro Rizoli*®
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