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My brain -
it's my second

favorite organ.
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coagulopatias



Major bleeding

m Mild hemophilia

22,200/0 GOOA)

Severe
hemophilia

= vWD

-

22,20%

8-15 pacientes/mes




Emergency Department presentations

0% g80%
290%
2.90%

10,30%

11,80%

Bleeding manifestations 17

1 Abdominal Symptoms 11
Fever 8
Non- traumatic neurological
defictt 7

B Mechanical pain 5

1 Trauma without head trauma
L
Traumatic brain injury 2
Urinary symptoms 2

Respiratory symptoms 1

Others 6

1.50¢
1,50%
150%

1,50%

Bleeding causes

440%

2,90%

1 Subcutaneous
hematoma

Gingival bleeding
Epistaxis
1 Mouth bleeding

1 Lower gastrointestinal
bleeding

% Upper gastrointestinal
bleeding

Pharyngeal hematoma
Hemoptysis

Retroperitoneal
hematoma
Inframuscular
hematoma









coagulopatlas



el Conejo blanco pregunto
¢ por donde empiezo?
empieza por el principio, y

cuando llegues al final,
entonces para

- le contesto con gravedad el

Rey

Carrol, 1863
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...l10 gue sabemos

del sangrado en urgencias
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paciente con sangrado critico
en urgencias

paciente critico que sangra en
urgencias



Por qué es un problema?

Definicion subjetiva
Dificultad diagnostica
Poco tiempo para tomar decisiones

Proceso dinamico

Dificultad en decidir la terapia mas adecuada



el sangrado critico
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Ninguno.

Petequias, equimosis de menos de 2,5 cm, sangre oculta en
heces u orina, leves pérdidas vaginales.

Hemorragia evidente que no requiera transfusion de
concentrado de hematies, aparte de l|las necesidades
transfusionales rutinarias: epistaxis, hematuria, hematemesis,
melenas.

Hemorragia que requiera la transfusion de 1 & mas
concentrados de hematies.

Hemorragia con amenaza vital, definida como una hemorragia
masiva gue causa compromiso hemodinamico o hemorragia

dentro de un organo vital (por ejemplo hemorragia intracaneal,
pericardica, pulmonar).




The guwdelines of EMEA have also included ‘bleeding
causing permanent ireatment cessation’' among the criteria for
major bleeding However, this decision is axtremely subjective
and is influenced by a variety of factors other than the severity
of bleeding. Therefore, this criterion has been excluded.

Some classification schemes have included ‘bleeding resulting
in_admission to hospital’ or ‘hleeding resulting in Serions
medical complicetions (e.g. myocardial infarction or ischaemic
siroke)’ among the criteria for major bleeding. These criteria
have not been included in the definition of major tleeding
described above for the following reasons: (1) admission to
hospital 1s influenced strongly by other factors such as support
in the community, hospital bed availability and presence of
comorhidity; and (i) bleeding is extremely unlikely to be the
primary cause of sertous medical consequences withcut also
satisfying one of the included cnteria for major bleasding, and
mclusion of this criterion has the potentia. to falsely classify a
minor bleed as a major bleed because of the coincidental

occurrence of conditions such as myocardial infarction or
1schemuic stroke.

W

Bleeding resulting in surgical intervention’ has not been
included as a separate criterion as, if no other criteria for major

bleeding have been satisfied, performance of surgical interven-
tions will often be minor and not justify caiegorization as a
major bleed.

Jowraal of Pleoambasis ang' Hassmasnsio, 3 6502 0454

ORIGINAL ARTICLE

Definition of major bleeding in clinical investigations of
antihemostatic medicinal products in non-surgical patients

5. SCHULMAN® wd T, KEARGCHN| OH BEHALF OF THE SUBCOMMITTEE OH CONTROL OF

ANTICOAGLITATION OF THE SCIFNTIFIC AN STANDARNZATION COMUMITTRF OF THF

INTERMAT OHAL SOCIZTY ON THROMEOSIS AND HAEMOSTASIS
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As general principles, a definition of major bleeding needs to be

based on objective criteria, and major bleeds are those that

result in death, are fife-threatening, cause chronic sequelae ot

consume major health-care resources. With this i mind, the

Control of Anticoagulaion Subcommitiee recommends the

following criteria for major bleeding in non-surgical patients;

1 Falal bleeding, and/or

2 Symptomatic bleeding in a critical area or organ, such as
intracranial, intraspinal, intraocular, retroperitoneal, intra-
articular or pericardial, or miramuscalar with compart-
ment syndrome, andor

3 Bleeding causing a fall in hemoglobin level of 20 g L™
(1.24 mmol L™) or more, or eading to transfusion of two
or more umls of whole blood or red cells.




Clasificacion grados de Shock. ACSCOT

Pérdida sangre

Frec. pulso
TAS
Presion P
F. Resp.
Diuresis

Mental

Remplazo

750 c.c.
15%

<100
N

N
14-20
>30

Algo ansioso

(3x1) Crist.

750-1500
15-30%

>100
N

v
20-30
20-30

Ansioso

Crist.

1500-2000
30-40%

>120
2 2

v v

30-40
5-15

Confuso. agitado

Crist. + sangre

>2000
>40%

>140

>40

letargico

Sangre



critico = agudo




agudo = masivo




refractario o que

requiere un tratamiento
de emergencia
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ORIGINAL ARTICLE

Definition of major bleeding in clinical investigations of
antihemostatic medicinal products in non-surgical patients
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As noted previously, even with the use of a standard

definition of major bleeding, there 1s a subjective component to




Causas primarias: lesion mecanica

lesion mecanica de drganos
Lesidon mecanica de vasos

Causas secundarias: coagulopatia

Coagulopatia asociada al sangrado
Coagulopatia asociada al tratamiento



basal

Activacion _
Sistémica de asociada Coagulopatia

Coagulopatia
por Sangrado

la derivada Multifactorial Sovera

Coagulacion ~ .
anadida




Defecto en la firmeza del coagulo debido a la
deficiencia™ de fibrindgeno y a la trombopenia

Defecto en la estabilidad del coagulo debido a la
hiperfibrinolisis y a la deficiencia de FXI11

Prolongacion de la formacion del coagulo debido a
deficiencia de varios factores por consumo

*Kozek-Langenecker S. Yearbook of Intensive care and Emergency Medicine 2007
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... eN qué escenarios
ocurre?



Hemorragia en el paciente
politraumatizado

Hemorragia en otros pacientes

Hemorragia en en el paciente
anticoagulado



otros pacientes







politrauma



Un paciente traumatizado “resucitado”
es aquel en el gue se ha
controlado el sangrado

“Trauma Rules”-BMJ Publications, UK (Hodgets, Ed), 1997



T;Tl' Coagulopatia. Vision Clasica
|

J Dilucion de factores por la resucitacion.

J Perdida de factores por la hemorragia.

J Tardia
Coagulopatia. Vision Actual

J Exposicion Factor Tisular (trauma).
J Aumento Trombomodulina (hipoperfusion).
J Tiempo Protrombina precozmente elevado.

D PrECDZ Cortesia Dr SR Leal



TraumaIJ—*

Hemorrhage

Inflammation

Other Diseases

Medications
Genetics

b
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Resuscitation

<+ |Shock

Dilution
| |

Amdemla

Hypothermia

Fibrinolysis
Hypothermj

Factor

v

COAGULOPATHY

“

G

Consumption

ACoTS

J Trauma 2008; 65:748-754.




Posibles mecanismos de la EAC

1-Lesion vaso, exposicion factor tisular y colégeno. Pérdiday Consumo plaguetasy FVII
2- Shock Activacion PC (Anticoagulacion Sistémica)
1- Redistribucion liquidos. 2 lit =40% coagulopatia;
2- Cristaloides y/o coloides. 3 1it=50%; 4 lit =70%
3- Transfusién CH/PFC bajas Dilucion criticatras 6 CH
1-Enlentecimiento enzimético 5-10% descenso por cada °C
2- Perdida activacion plaguetar FvW-GP 1bl X Muerte por sangrado incontrolable si < 32°C
L, - . 50% con pH 7.2;
1- Disminucién actividad Factores coagulacion
L . .., | 7T0%pH 7.0;
2- Disminucion sintesis fibrinogeno y aumento eliminacion
80% pH 6.8

1- Liberacion tPA

2- No liberacion TAFI aPC (Hiperfibrinolisis)
3- Inactivacion PAI-1

* Deterioro procoagulante
* Disfuncion plaguetar
* Activacion endotelial

ortesiabra MaJ Colomin




trauma = sangrado
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e 427 pacientes politraumatizados atendidos durante el afio 2012

Tipo de
lesion
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anticoagulados



ANTICOAGULADOS
13950 pacientes

—{48% INR<1,8]

Meda INR

RANGO MEDIA DE EDAD
DEPACIENTES

07-12,8 59+ 22 afos

Sin

Complicaciones
23% (325)

Complicacion

Menor
75% (1046)

Complicacion
Mayor NO mortal

6%

m35-55 @b55-85 B=>85

1,1% (15)




M Soporte

B Vitamina K

CCP

a fresco congelado

. en urgencias generales



ORIGINAL ARTICLE

CLINICAL RESEARCH STUDY

THE AMERICAN
JOURNAL of
MEDICINE® Efficacy of Warfarin Reversal in Orthopedic Trauma
Surgery Patients
Reversal of Overanticoagulation in Very Elderly Pritam Tharmarajah, MB, BS, Jane Pusey, MB, BS, David Keeling, FRCP, FRCPath,
Hospitalized Patients with an INR above 5.0: 24-Hour and Keith Willett, FRCS
INR Response after Vitamin K Administration INTRODUCTION

. . . . DM jectives: W dstermine e effimey of acdve revemal of warfadn Approsinately 1% to 1.5% of e population takes
Eric Pautas, MD, PhD,** Isabelle Peyron, PharmD,”* Samir Bouhadiba, Pharm mimaguhfion with itovenom vinmin K mmpaedtowithholing  warfarin a5 & prophylaxis aginst thromboss! Cument
Adeline Gouronnec, MD,® Nadine Oboa, PharmD,” Virginie Siguret, PhD,*™% Is

“Unité de Gériatrie Aigué, *Service Pharmacie, and “Laboratoire d"Hématologie, Assistan
Charles Foix, Ivry sur Seine, France; dBiosmn'm'qufs, Assistance Publique Hopitaux de P
*Université Paris Descartes, INSERM U. 765, Paris, France; TService d ‘Hématologie Biol
Paris, Hopital Européen Georges Pompidou, Paris, France; *Service d’Hématelogie Biolg
Paris, Hopital Hotel Dien, Paris, France.

Aty 0% 0918 Coprh 50, e e oy o nesobog o Lot Wl Wl

Protocolo de actuacion en pacientes con
trauma craneoencefalico y tratamiento

ey Peioperaive Homostatc Mowagementof Patens Treaed
3 With Vitamin K Antagonists

Jemoid K. Lawy, M0, Kenichi A. Tandk, M0, Wl Datrcn, M3

DNCET——

4% of patients within 24 hows. There wem no mmglications of FATIEMTS AND METHODS

L, . 5 PR A —— [P S PP R .

_ The Jowrnal of TRAUMA® Injrery, Infoction, and Critical Care

Rapid Warfarin Reversal in Anticoagulated Patients with
Traumatic Intracranial Hemorrhage Reduces Hemorrhage

Guidelines on oral anticoagulation with warfarin - fourth
edition

David Keling', Trevor Bagln’, Campbell Tait, Henry Watson', David Perry’, Caroine Baglie’,Stve Kitchen® and Michael Progression and Mortality
Makris” Britih Committee for Standards in Haematology Felicia A. vascu, MD, Greg A. Howells, MD, Fredrick 5. Junn, MD), Holly A. Bair, MSN,
Phillip J. Bendick, PhD), and Randv J. Jancok, MD
'Onford Radchfe Hosptal, Oord,“Addenbroke’s Hospital, Camridye, “Glsgow Royal Ifimary, Glasgo, “Abedeen Roya e e e e e e s o s e ey i o e oo o o
Infimary, Aberdeen, and *Royal Hallamshire Hospial, Sheffld, UK e e e e b yrhids Wil I Py, ;:JF*N ﬁ;ﬂfﬂmﬁa&;ﬁ surgry

Coewpoadase Prof K Willss, Kadeors U for Crinea | C o B s, ’ - h o
Jotka, Racke liffe Herpiial, (oo, Liniand Kingdams, 033 91911 (-l medical complications were recorded. Given the individual

e el forSopandyc- segery onibad o ). pharmacokinetics of warfarin, the patient's dosage regimen
Copyright £ 26 by Lippimcon Willaes & Wilices wis also noted, along with the nitial INR on presentstion. The

26 | Orthop Tmuma » Volume 21, Noamber 1, Jansary 2007



M Quintana et al. Experiencia del uso de los concentrados de complejo protrombinico en un
servicio de urgencias hospitalario. Emergencias, 2013 (In press)

Total HerMng;rci):rgla Hemzlr]?rg'a Proil«;tll?rlnai;lto Elevacion INR sin Otras P

(N=75) (N=48) (N=8) Invasivo (N=15) hemorragia (N=2) (N=2)
Datos demograficos
Edad afios [media (DE})] 7r.2(12,2) T7.4(10,2) 81,4 (7,6) 73,6 (19,2) 85,5 (4,9) 73,5(7,8) 0,514
Sexo [n (%) varan] 45 (60) 30 (62.5) 4 (50,0) 7 (46.,6) 2 (100) 2 (100) 0375
Antecedentes personales
FA-Flutter [n {%)] 52(69.3) 38 (79,2) 5(62,5) 6 (40) 2 (100) 1 (50) 0,050
Valvulopatia [n (%)) 9(12) 4(8,3) 1(12,5) 3(20) 0 1 (50) 0,339
Enfermedad tromboembdlica [n (%)] 3(4) 2(4,2) 0 1(6,7) 0 ] 0,941
Hepatopatia de base [n (%)] 9(12) 5(10,42) 2 (25,0) 2(13,3) 0 ] 0,997
Tratamiento anticoagulante previo
Mo tratamiento anticoagulante [n (%)) 9(12) 3(6,3) 1(12,5) 51(33,3) - - 0,074
Acenocumarol [n (%)] 61 (81,3) 40 (83,3) 7 (87.,5) 10 (66,7) 2 (100) 2 (100) 0,498
Dabigatran [n {%)] 5(B,7) 5(10,4) 0 0 0 ] 0,556
Datos del episodio agudo
Puntuacion I1STH [mediana (rango)] 4 (3-4) 3(34) - - - 1
Dosis CCP Ul [media (DE)] 1271 (416G) 1327 (4550) 1200 (244) 1178 (372) N.R 1000 0,501
Vitamina K [n (%)) 23 (30,7) 14 (29.2) 2(25,0) 5(33,3) 1 (50,0) 1 (50,0) 0,963
CH [n (%)] 35 (46,6) 24 (50,0) 4 (50,0) 5(33.,3) 1 (50,0) 1 (50,0) 0,855
PFC [n (%)] 18 (24) 12 (25,0) 1(12.5) 4(26,7) 0 (0,0) 1(50,0) 0,720
Resultados
INR = 1,5 [n (%)] 54 (72) 36 (75) 7 (87.,5) 9 (60) 0 2 (100) 0,086
Cese del sangrado [n (%] 53 (70,86) 45 (93,8) & (100) - - - 1,000
Hospitalizacion [n (%)) 61 (81,3) 36 (75,0) 7 (87,5) 15 (100) 1(50,0) 2 (100) 0,155
Mortalidad intrahospitalaria [n (%)] 16 (21,3) 9(18,8) 2(25) 4(26,7) 1(50) 0 0,730
Maortalidad a 6 meses [n (%)] 101,3) 1(2,1) 0 0 0 ] 1,000
Evento de TP a 6 meses [n (%]] 2(2.7) 2(4.2) - - - - -

*CCP- Concentrado de Complejo Protramhinicae CH- Concentrados de hematies: PFC- Plasma fresco congelado Hemorragia Mavar-

No registrado.

Hemaorragia intracraneal. hemarragia
digestiva alta v baja. hematoma abdomino-pélvico v aneurisma aortico roto. Hemorragia Menor: Hematoma en extrenudades, epistaxis. hematuria, scalp con sangrado. N.R:




the Hematology Journal

%@ baematOIogica Open Access Publication

JCH 2012 Impact Factor 5.935

Haematologica, 2013 (sep)

M Quintana, AM Borobia, MA Rivera Nuiez, AM Martinez Virto, S Fabra,
M Sanchez Casado, JA Garcia-Erce, CM Samama.
Use of prothrombin complex concentrates for urgent reversal of

dabigatran in the emergency department.
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journal of
thrombosis and haemostasis

ABSTRACTS OF THE XXIV CONGRESS
OF THE INTERNATIONAL SOCIETY

ON THROMBOSIS AND HAEMOSTASIS

JUNE 29 - JULY 4, 2013

Use of protrombin complex concentrates for urgent
reversal of dabigatran in the emergency department: a
pilot study

Quintana M, Borobia AM', Martinez Virto A", Fabra §’,

Rivera A', Sanchez Casado MNM? and Garcia Erce JA?
"Hospital Universitario La Paz, Madrid; *Hospital Virgen de la
Salud, Toledo; 3Hosp:' tal San Jorge, Huesca, Spain
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Un mes (octubre), que hubo 6206 ingresos. 243 casos en los que
el Motivo de Consulta es por algun tipo de hemorragia (4% de los
motivos de consulta).

64 HDA (26.4%)

54 HDB (22.2%)

52 Hematurias (21.4%)

*31 Hemorragia cerebral (12.8%)

20 Epistaxis (8.2%)

14 Hematoma partes blandas (5.8%)

*Otros (8 casos; 3.3%)

El 39% (64 casos) se consideraron graves, es decir, fallecieron,
requirieron ingreso, estancia en OSI, o pruebas invasivas

El 85% estaban anticoagulados (De ellos un 7% con alguno de
l0os nuevos anticoagulantes, el resto con acenocumarol)

13 pacientes (5.3%) fallecieron
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confusiones “de” escenario

problemas “de” conocimiento






CASO N° §5 Varon 65 afios

Accidente trafico: ciclista atropeiiado por
. coche.
Cortesia Dra Serrano

-
-
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‘ " Hospital Universitano
La Paz

CASO CLINICO

VARON 68 ANOS

CAIDA CASUAL DE UNA
ESCALERA DE 2 METROS DE
ALTURA.

Testigo de Jehova

Cortesia Dra Fabra




Antiagregada

Cortesia Dra Rivera



TRAUMATISMO CRANEOENCEFALICO
LEVE ?

Cortesia Dra Mtnez Virto

VIUJER :86 AN
Accidente cas
tubo metalico

Paciente anticoagulada con acenocumarol
por Fibrilacion auricular y TEP .

olpe en la cabeza con un




hemos aprendido...



a identificar....









a diagnosticar.......



Acta Araesthesiol Scand 2010; 54 1039-1049 D 2O T et Bo s
Printed in Singapore. All rights reseroed Jowrmal compiletion £ 2000 The Acta A vica
ACTA ANAESTHESIOLOGICA SCANDINAVICA
doi: 10,1111 /. 1399-6576.2010.02265 .

Review Article

Management of major blood loss: An update

P. L. JoramNssor', S. R. Ostrowski® and MN. H. SecHER?
! Section Sfor Transfusion Medicine, Caprital Region Blood Bank arnd ZDEpaﬂment of Anaesthesiology, Rigshospitalet, University of Copenhagerr,
Copenhagen, Denrmmark

Table 1

Clotting

ke

Thrombelastography treatment algorithm for actively bleeding ’ » 4 4

Time Kinelics Strength  Lysis

patients implemented at Rigshospitalet, University of Copenha-
gen, Denmark.

y | 1
f
TEG parameter Treatment /

TEG

A (11-14min) 2 » FFP or 10ml'kg

A=14min 4 » FFP or 20 ml’kg —

MA (46-50mm) 1PC or 10mlkg '

MA <46 mm 2PC or20ml’kg

Angle <52 2 » FFP orfibrinogen

Ly30 >8% Tranexamic acid

H, reaction J[ir|'1E; El||]hEl ElﬂQ|E, clot dE‘I'r'IE A B thlastograph  (upper pane)Rotational

v opanel) trace indicating the commonly
o time (Rliclotting time (CT), alpha
aplitude (MA)maximum clot firmness
t lysis (CL).

amplitude; Ly30, lysis in percent 30min &
FFP, fresh frozen plasma; PC, platelet cor

C D
— -l -
Figure 2

Schematic presentation of various WVHA tracings: A)
Mormal, B Hypercoagulabiliny. ) Hypoccagulabilige (throm-
bocyropenia’pachy) and ) Primary hyperfibrinohyesis.




L2011 The Authors
Act Ameestherinlogica Seandimrmion
2011 The Acts Ansesthesiclogica Seanidinavica Foundation
ACTA ANATSTHESIOLDGICA SCANDINAVICA
doi: 101111 /}1399-6576.2011. 02534 x

Acta Anaesthesial Scana 211, 55: 1174-1182
Printedin Singapore. All ights resereed

Review Article

Monitoring patients at risk of massive transfusion with
Thrombelastography or Thromboelastometry:
a systematic review

A Wikxgrsor', A, Arsuant, | Werrenstey’, |. Brox and A, M. Morcren®

Denartment of Anesthesiology and Intensive Care, Herlev Hospita, Unioensity of Copentiagen, Capenfiagen, Denmark, “Rigshospitalet,
Diepartpent of Anesthesialogy, Tuliane Marie Centre & Cachrane Anaesthesta Review Group anef Capenlhagen Trial Unit, Copentiagen,
Dienmark, *Copeniagen Trial Lnit, Center for Clnical Intervention Research, Copenfiagen, Denniar, ‘Diepartment of Paedierics, Hoidonre
Hospital, Hoidoore, Denmirk, *Capenagen Trial Unit, Centre for Clintcal Internention Resenrch, Rigshospitalet, Copenhagen ninersity
Hospital, Copenhagen, Denmark and *Cochrane Anaesthesia Review Grou, Copenhagen University Hospital, Rigshospitale, Copenfigen,

Denmirk

Background: Thrombelastography (TEG) and Thrombelas-
tometry (ROTEM,) ate viscoelastic whole-blood assays evaluat-
ing the haemostatic capacity of blood. These devices are used
in algoeithms to geide tansfusion of haemostatie blood
Components,

Methods: The methods used for this study were systematic
teviews with meta-analyses and trial sequential analyses of ran-
domised clinical trials (RCTs) of TEG /ROTEM-based algorithm
compared with stindard treatment in patients with bleeding,
Primaty outcome was all-cause moetality. Weseatchod the liteta-
fitre in seven databases (up to 31 October 2010), reference
lists, tegisters of ongoing trials, and contacted authots and
experts, Weexttacted data from included studies related tostudy
methods, nterventions, otitcomes, bias tisk and adverse evants
tising Cochtane methodology. Al brials ietespective of blinding
of languiage status wese included

Results: - Nine trials involving 776 participants were included.
Eight trials involved cardiac surgery with an average blood loss
of 390980 ml, and one tial investizated liver transplantations,

One trial was dassified as low-tisk-of-bizs trial. We found two
ongoing tials. Noimpact was identified on mortality, amount of
blood transfused, incidence of surgical reinterventions, time to
extubation, or length of stay in hospital and intensive cae unit
We identified a significant reduction in blood loss fvouring
the use of TEG/ROTEM 85 ml [%5% confidence interval (CT)
2:4-1407]} and in the proportion of patlents receiving freshly
frozen plasma and platelets [relative risk 039 (95%C10.27-0.57)).
Conclusion: Thete is cursently weak evidence to support the
ise of TEG/ROTEM as a tool o guide ttansusion in patients
with severe bleeding, Further studies need to address other
clinical setings and with latger blood losses,

Avcepied for publiation 15 August 2011

@ 2011 The Authors
Akt Ansesthesiologion Soandtinivio
© 2011 The Asta Anvesthesiolagion Scandinacica Fewdation

One trial was classified as low-risk-of-bias trial. We found two
ongoing trials. Mo impact was identified on mortality, amount of
blood transfused, incidence of surgical reinterventions, time to
extubation, or length of stay in hospital and intensive care unit.
We identified a significant reduction in blood loss favouring
the use of TEG/ROTEM [85 ml [95% confidence interval (CI)
294-140.7]} and in the proportion of patients receiving freshly
frozen plasma and platelets [relative risk 0.39 (95%CT 0.27-0.57)].
Conclusion: There is currently weak evidence to support the
use of TEG/ROTEM as a tool to guide transtusion in patients
with severe bleeding. Further studies need to address other
clinical settings and with larger blood losses.



a manejar.......



Segunda prioridad
—transfusion hemoderivados

Tercera prioridad
= Tratamiento de la coagulopatia




The treatment of bleeding is
to stop the bleeding!
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Primera prioridad en el sangrante
—> parar la hemorragia

Tercera prioridad
= Tratamiento de la coagulopatia




Transfusion de Sangre Alogénica (TSA)

i

* Incrementar el consumo de oxigeno en pacientes con
débito tisular de oxigeno de origen anémico.

Objetivos de la TSA

 Mejorar el resultado clinico de los pacientes
anemicos.

» Se ha demostrado que la TSA aumenta los niveles de
hemoglobina, pero rara vez se ha documentado que la TSA
aumente el consumo de oxigeno.

> La TSA se relaciona mas frecuentemente con un peor resultado
clinico que con un mejor resultado clinico.

Seville ’s document update
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Blood transfusions: good or bad?

Confounding by indication, an underestimated problem in clinical

transfusion research

Rutger A. Middelburg, Leo M.G. van ag Watering, and Johanna G. van der Bom

THANSEFOSINY 20L0u5I1H]1 -1 141



GIEMSA “USO RACIONAL DE HEMODERIVADOS”

Problemas de la TSA

1 Costes de produccion elevados
1 Sangre humana: un recurso limitado
[ TSA no esta libre de riesgos:

» Errores de identificacion

> TRALI

» Sobrecarga de fluidos (TACO)

> Infeccion postoperatoria (TRIM)

» Recidiva de cancer (TRIM)

O Legislacion vigente

i ahili Regan y Taylor, BMJ 2002
ﬁ.q AWGED Variabilidad Shander, Semin Hematol 2004

- Munoz, 2007




Latransfusion puede empeorar €l resultado
clinico
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Transfusion in trauma: why and how should we change our
current practice?
Oliver M. Theusinger, Donat R. Spahn and Michael T. Ganter

Current Opinion in Anaesthesiology 2009,
20,306 -312

Time for changing coaqulation management in trauma-related
massive bleeding
Dietmar Fries®, Petra Innerhofer® and Wolfgang Schobersberger®

Current Opinion in Anaesthesiology 2009,
DO OET 2T 4

Helcomb Critical Care 2010, 14:162

http://ccforum.com/content/14/3/162
@ CRITICAL CARE

COMMENTARY

Traditional transfusion Eractices are changing

John B Holcomb*

" Seria ideal transfundir sélo aquello que se

1))

necesita,....




Que?
Cuanto?

Cuando?
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Primera prioridad en el sangrante
—> parar la hemorragia

Segunda prioridad
—transfusion hemoderivados




Dificil de revertir una vez que ha aparecido.
Dificulta la hemostasia quirurgica.
Fenomeno de "retroalimentacion”.

Mejor prevenirla que tratarla.




PFC....



pero la realidad



Baja evidencia de que el PFC sea un tratamiento
efectivo en la coagulopatia postrasfusion.

La administracion de 10 mL/kg causa una dilucion
plasmatica del 21% al cabo de 3 horas de la infusion.

Aporta un nivel bajo de factores de coagulacion: < 30%
en condiciones optimas.

El aporte suficiente de factores de coagulacidon
requiere infundir 25 a 30 mL/kg, lo que supondria 2,5 |
de PFC: Sobrecarga de volumen.
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of randomized controlled tria

S. J. Stanworth,' S. J. Brunskill,"
C. J. Hyde,' D. B. L. McClelland,?

and M. F. Murphy'

0 20 Bocvel ulshing L1, Bt ol of gy, 10, 13-

ORTGINAL ARTICLE

Is fresh-frozen plasma clinically effective? An update of a
systematic review of randomized controlled trials

Lucy Yang, Simon Stanworth, Sally Hopecvell, Carolyn Doree, and Mike Murphy

| ndicacion
Terapéutica

Correccion
Pruebas de Coagulacion
Paciente No Sangrante



Alternativas a la TSA (ATSA)

Objetivos de las ATSAs

e Disminuir la exposicion de los pacientes anemicos a la
TSA, mediante el aumento de la masa eritrocitaria o la
disminucion de las pérdidas sanguineas.

> Las ATSAs también se han asociado a efectos adversos en en
determinados escenarios clinicos.

» Las ATSAs pueden no reducir la exposicion a TSA.

Seville ’s document update




Temas abordados en la actualizaciéon del DS

i

Hb <7-9 g/dL
Protocolos restrictivos
de transfusion

Correccion Alternativas Reduccion del
de laanemia a la transfusion sangrado
perioperatoria alogénica perioperatorio
Hierro, folato, ROTEM
B,,, EPO Tranexdmico
Uso de sangre CCP
autéloga Fibrinogeno
Donacion preoperatoria rFVILa

Hemodilucion normovolémica
Recuperacion perioperatoria

Actualizacion Documento Sevilla



Fibrindgeno
El mayor cambio del uso del fibrindgeno en los ultimos afos en la patologia
hemorragica traumatica viene determinado esencialmente por:

* Individualizacion de su uso guiado por técnicas de tromboelastograma:

« aumento del umbral de tratamiento: 1,5 gr/ y aumento de las dosis (unos 3 gr
para 70 kg de peso) @D ;

 uso predeterminado sin necesidad de resultados de laboratorio con la
blsqueda de igualar el ratio con el resto de hemoderivados ©@;

« Aunque existen estudios observacionales sobre el beneficio de este uso del
fibrin6geno en términos de mortalidad ),

« Jlacalidad de la evidencia aln es escasa®.

«  Fries D. Innerhofer P, Reif C, Streif W, Klinger A, Schobersberger W et al. The effect of fibrinogen substitution
on reversal of dilutional coagulophaty: an in vitro model. Anesth Analg. 2006;102:347-51.

« (@stinger HK, Spinella PC, Perkins JG, Grathwohl KW, Salinas J, Martini WZ et al. The ratio of fibrinogen to red
cells transfused affects survival in casualties receiving massive transfusions at an army combat support
hospital. J Trauma. 2008;64:s79-85.

« O Farriols Danés A, Gallur Cuenca L, Rodriguez Bueno S, Mendarte Barrenechea L, Bruno Montoro Ronsano J.
Efficacy and tolerability of human fibrinogen concentrate administration to patients with acquired fibrinogen
deficiency and active or in high-risk severe bleeding. Vox Sang 2008;94:221.

e @Meyer M A S, Ostrowski SR., Windelow N.A., Johanson P.I. Fibrinogen concentrates for bleeding trauma
patients: what is the evidence? Vox Sanguinis. 2011;101: 185-190.



 En cuanto al uso de fibrindgeno tambiéen es escasa la
evidencia cientifica que justifigue un uso mas precozy la
reposicion con umbrales mas bajos, aunque esa es la
recomendacion de las diferentes sociedades sigue esa

tendencia.
Meyer MA, Ostrowski SR, Windelgv NA, Johansson PI. Fibrinogen concentrates for bleeding

trauma patients:what is the evidence?. Vox Sang. 2011 Oct;101(3):185-90. doi:
10.1111/j.1423-0410.2011.01478.x. Epub. 2011 May 3.



Concentrate ribnn 1 and X Pathophysiology and Treatment of Coagulopathy in
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atter parcally thawing FFP. Becaus cryoprecipitzte is nch in- Daniel Boliiger, M.D..* Klaus Gérlinger, M.D..t Kanichi A. Tanaka, M.D., M.Sc.
hbrinagen, FXIIL, von Wilebranc factor, and FVIII, 11 has
been used for the treatmen: of bleeding tn acquired fibaino
gen ar FXIII deficiency. In European countries, the use of : i _ _
cryoprecipitae has largely ceased, and specific plasma-de creased FI.'IZIEI-:II.'I:IIZII.'ILl}' o the T.I'.I.DEIELIE-EI:'. amount of COpopre-

rived factor concentrates are administered instead for Bibnin I:iF-iI:.'.IIl! ar fibri BN CONCETIITAtE, ¥ whereas 30 mlikg FFI

fﬂl'_'l'l ar F:l:[][ IJEECEHL'."'_ EEE:L'ISI'_' F.['I[l [[J.'l'ljFlJSi_:ll'_l i! fir!Ll_I'. . = . - d - . O
fcient to raise plasma Bbrinogen in the United States and 1 required to raise the plasma Abrinogen level by | R

tnuing bleeding. The plasma hbnnogen level can be n-

United Kingdom, cryoprecipitate 15 an alternative for the
r|:|:l|.1.-:emer|: af low El-::um:l Ehrin-:lgen. One unit (1% ml) of
cryapreciprtate per 10 kg of body wewght 15 estimated to
increase plasma hbrinogen by 0.5 g/l in the absence of con
tinuing blezding. The plasma fbrinogen level can be in
creased propormionally to the transhused amount of cryopre
cipita:e or hkrinogen concentrate, ¥ whereas 30 mlkg FFP

is required to raise tae plasma fibenogen level by 1 glL""

Although Sere is2 paucity of data on the sabety and efhracy -
of cryoprecipate in the massive trinshusion setting, role for vaeles > 3 gr'/dl Compensan
ST S trombopenia
b Mﬁ;*mmd“:h inm;ﬂ:f}nm‘:m?;ﬁu Aumentan los efectos estabilizadores

iperts. 1 ITia Iin Impore than 3
;.'1?1.1:,' EvEn ::-mp.:rEm bor low :JE:EE: counts.” """ There are del FXIII SObl“e el '|'I“Omb0




Compleg os protrombinicos.

son rapidamente disponibles,

sin necesidad (algunos) de frio lo que les hace muy utiles en medio hostil,
no producen sobrecarga de volumen,

mejora en la inactivacion viral,

reducen la utilizacion de hemoderivados y probablemente de sus
complicaciones y han llegado a ser un estandar de manejo en algunos
paises de Centroeuropa, en la mayoria de los casos con la utilizacion
conjunta de técnicas de tromboelastograma.

En el momento actual la utilizacion en nuestra experiencia es en el manejo
de coagulopatia adquirida por dicumarinicos en pacientes con TCE, con el
objetivo de reducir los tiempos quirurgicos al revertir precozmente los
efectos de estos farmacos.

Quiza en el futuro se amplie su indicacion al manejo de la coagulopatia por
trauma de manera estandarizada

Nienaber U, Innerhofer P, Westermann I. The impact of fresh frozen plasma vs coagulation factor

concentrates on morbidity and mortality in trauma associated haemorrhage and massive
transfusion. Injury. 2011;42:697-701.



Prothrombin Complex Concentrate

Prechrombie :nmple: cancenmate (POCC containms FILL
FVII, FIX, and FX, as well as proteins C and §, end trace
amaunts of hepann and antithrombin, depending on the
l-rll-llul-l.. I""j-_: I.lﬂ IJl-':l.l uﬁ":'l I.Jll'lll:JLl.iuu-l:I_l- J;—ll. |l|: LL el

ment of hereditary detcrency of FIT, FVIL FIX, and FX, bust
indmvidual I:|_:|.:.=r.|1.1-|:]|:r.i'."|:|:| ar recomibinant] factor concen
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countries and Canada, POC i .1|:-|:-r|:-1."|:|:| or @ |:.1|:-i|:| reverzal
of vitamin K antagonists (coumarn derhatives).’™ In con

tras to PED 1 aunag, 250 mll which comntmne 00510 T sl
of ull plasma factors, the tacton contained in PCC {about
500 TU, 20 ml} are highly conceatrated, atup to 25 ames the
levels bound in FEE." Without the need for cross-march

ingfthawing, it i passible to replace vitamin K-depe

Pathophysiology and Treatment of Coagulopathy in
Massive Hemorrhage and Hemodilution

Daniel Boliger, M.D.,* Klaus Gérlinger, M.D., T Kanichi A. Tanaka, M.O., M.5c.3

. . i . ..
factors apicly withou the rsk of volume overload, ey ASEECLINE Survival rate.” [n summary, several lines of ew

to immunaglobuling, and additional hemodilution (pa
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However, there 15 1l:|:u-:i::,' cf data on the use o [
coagulopathy due to hemodiluton, trauma, or hepat
furction. In 1 porcine hemodilution model, POC (35
xg)improves I'T and showed a tend of decreasing Eloc

- hemodiluton by increasing thromban generation, which op

amizes fibnin generatton and possthly antifibnnolyac prop

B e b oo = Erties: Although the wse of PCC & presumably safe for acuce

patients who developed coagulosathy refmctory to platelets,
FFP, and crropredpimte.'* ™™ In an iz wive study in 16
criacally ill pacsents with acquired deficiency of cosgulation
facors caused by vanous conditons, POC was shown to
reverse T and restore factor levels.'™ I tmauma patients,
the use ob UL atter the initia treatment with hannogen
corcentrace was showse to redwee the need for FEP withous
athecang survival rate ™ In surimary, several lines of evi

dence sugges: thar POC is benefizial in mesring bleeding after
:—Lﬂmﬂd-'"'-l.t;ﬂn h]- i]‘l.l\:fl:i.'.i.l’.lE T-h.rl:lmb;n E,El.‘ll::lltil:ll.‘l, 'l'r-hil:h uP

timizes fibrin generation and possibly anthbronolytic prop

erties. Although the use of PCC 15 presumably sabe bor acute

reversal of coumanns, there s 2 paucicy of data on 1is sabety 1n

Incrementan la generacion de trombina
Optimizan la generacion de fibrina
Posibles propiedades antifibrinoliticas




Factor VI

A pesar del incremento de mas de 140 veces de las indicaciones off-label en
todo tipo de patologias del factor VIl desde el aiio 2000 hasta el 2008 en
EEUU O |

Las indicaciones de este farmaco en transfusidon masiva se han visto
clarificadas tras la publicacion del ensayo CONTROL @),

aungue su uso podria ser contemplado de manera individualizada siempre
de teniendo su uso off-label (la propia farmaceutica desaconseja su uso por
|la falta de evidencia de su eficaciay los riesgos), riesgos tromboticos, coste
y las consideraciones de futilidad, farmacocinéticay correccion del resto de
factores implicados (fibrindbgeno>100mg/dl; hemoglobina >7 g/dl; plaquetas
>50.000, calcio i6nico>0.9 mmol/l; temperatura >34°C.ph>7,2), a dosis de 90
microgramos/kg @4,

(M Logan AC, Yank V, Stafford RS. Off-Label Use of Recombinant Factor Vllain U.S. Hospitals: Analysis of
Hospital Records. Ann Inten Med. 2011;154:516-22.

(2 Hauser CJ, Boffard K, Dutton R, Bernard GR, Croce MA, Holcomb JB et al. for the CONTROL Study Group.
Results of the CONTROL Trial: Efficacy and Safety of Recombinant Activated Factor VIl in the Management of
Refractory Traumatic Hemorrhage.J Trauma 2010; 69: 489-500.

@) Lier H, Bottiger BW, Hinkelbein J, Krep H, Bernhard M. Coagulation management in multiple trauma: a
systematic review. Intensive Care Med 2011; 37:572-82.

“@Vincent JL, Dutton R, Parr M, Hauser C. Massive bleeding in polytrauma: how can we make progress?.
Critical Care 2011;15:196.
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However, ¢ small mndommzed study in 30 blunt trauma pa
tients with traumacec brain injury did notshow an rycreased
mte of thromboembelic compacations aker administration

of recombinanc accovaced EVIT {400 EE'I-:E i three divided
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Antifibrinoliticos

e El 4cido tranexamico es un antiguo farmaco

« Jlareduccion de todas las causas de muerte (9%) y en concreto la debida a hemorragia (15%) en
enfermos con criterios clinicos de sangrado o en riesgo de sufrirlo en un estudio (CRASH-2)

e conlas maximos meéritos cientificos (randomizado, doble ciego, controlado con placebo, andlisis
de intencidn de tratar y sin problemas éticos en su desarrollo.).

e Su actuacion se relaciona mas con la prevencion de la perdida de estabilidad del coagulo que con
la promocién del trombo.

« Elfarmaco ademas es barato (80 $ de coste segun la pauta de dicho estudio) lo que seria de
mucha utilidad para su uso en paises con problemas econdmicos, y seguro sin aumentar el riesgo
trombotico frente al grupo control si no se asocia a otros farmacos hemostaticos (complejos
protrombinicos o factor VII).

 Pendiente de aclarar algunas preguntas (beneficié en el TCE, su falta de reduccidn en el uso de

criterios clinicos, régimen y dosis)

« deberiarecomendarse su uso y adjuntarlo en las guias de practica clinica del paciente traumatico
de manera precoz (antes de 8 horas y sobretodo antes de las 4 horas y con el régimen del ensayo
1-2 grs en bolo sin sobrepasar 1ml/min -10 min-, y 1 gr en las siguientes 8 horas).

CRASH-2 trial collaborators; Roberts |, Shakur H, Afolabi A et al. The importance of early treatment with tranexamic acid in bleeding trauma patients: an exploratory
analysis of the CRASH-2 randomised controlled trial. Lancet. 2011; 377: 1096-1101.

Cap AP, Baer DG, Orman JA, Aden J, Ryan K, Blackbourne LH. Tranexamic Acid for Trauma Patients: A Critical Review of the Literature. J Trauma 2011;71:59-s14.
CRASH-2 trial collaborators; Shakur H, Roberts |, Bautista R et al. Effects of tranexamic acid on death, vascular occlusive events, and blood transfusion in trauma
patients with significant haemorrhage (CRASH-2): arandomized, placebo-controlled trial. Lancet 2010;376:23-32.



Antifibrinolytics Pathophysiology and Treatment of Coagulopathy in
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en un manejo

empirico!



“Everybody talks about It, nobody

under stands it”
JH Levy, 2000
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Guias diferentes...

Interpretacion “comparativa”

41 recomendaciones
No algoritmos
222 referencias bibliograficas

218 recomendaciones
No algoritmos
1466 referencias bibliograficas

65 recomendaciones
3 algoritmos

534 referencias bibliograficas

i
|




Conclusiones

Interpretacion “critica”
No existen muchas recomendaciones tipo 1A, debido a la metodologia
empleada y a que en muchos de los aspectos estudiados no hay "grandes”
y "amplios” estudios "de peso” de los que se pueda derivar un grado de

evidencia “importante”

Sin embargo, frente a las recomendaciones de las guias, parece que hay
un uso amplio de determinados farmacos o técnicas en situadones sin
evidencia y escaso uso donde si hay evidencia (discrepancia entre las

recomendaciones y la practica clinica...)



... concretando...



e Eficacia hemostasica
e Eficacia transfusional
e Eficacia clinica






iPrioridades? ¢Es grave?

Paciente
con
sangrado







... en mi opinidon personal...



Hemorragia como factor pronostico
Parametros diagnosticos dinamicos
ldentificacion precoz de pacientes a transfundir
Coagulopatia precoz

Hiperfibrinolisis, dis/hipofibrinogenemiay
coagulopatia dilucional y de consumo
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