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directly inspected; and variable impact of pretreat-
ment with anticoagulants or antiplatelet drugs. Spe-
cific hemostatic issues of the individual specialties will
be considered below.

Candi ascular
iac ar surgery patients represent a well
defined but complex hemostatic challenge because of
multiple factors including tissue imjury, the use of hep-
arin with protamine reversal, and preexisting antiplate-
let and antithrombotic therapies. Cardiac surgery is
further complicated by the use of CPB, which activates
inflammatory, hemostatic, and fibrinclytic pathways.”
Complex cardiac surgical procedures (egg., repeat,
combined, and acrtic root procedures) are increas-
ingly performed on patients at the extremes of age
with underlying medical conditions. These patients
have more extensive surgery, prolonged CPB times,
and increased risk of bleeding In addition, more
patients receive anticoagulants and antiplatelet drugs
preoperatively without clear therapeutic approaches
for reversal or management {e.g., clopidogrel).®
With the withdrawal from marketing of aprotinin
for use in high-risk cardiac surgery, there is an increas-
ing need to further develop therapeutic approaches to
manage refractor bleeding in cardiac surgery. Several
studies suggest that transfusions are associated with
worse outcomes in a dose-dependent manner, and
there are adverse consequences to massive transfusion
(beyond 4-5 " Koch et al.? reported an observa-
tional cohort study of 11,963 patients who underwent
isolated coromary artery bypass from 1995 to 2002 of
which 5814 (45, l:"r"!-.'L] were transfused. Transfusion of
red blood cells (BBCs) was assodated with a risk-
adjusted increased risk for every tive morbid
event mortality (odds ratio [OR], 1.77), renal failure (OF,
2.0), prolonged ventilatory support (OF, 1.79), serious
infection (O, 176}, cardiac complications (OF, 1.55),
and neurologic events (OF, 1.37). Each unit of RBCs
transfused was associated with incrementally increased
risk for adverse outcome. Karkouti et al.™ defined
massive transfusion as receiving at least 5 U of RBCs
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associated with an 8_1-fold (95% confidence interval,
39-17.0) increase in the odds of death. Owerall, mul-
tiple studies continue to suggest that transfusions are
important risk predictors in adverse outcomes, espe-
cially in cardiac surgery.

Trauma Surgery and Resuscitation

"=TOr M Dleeding mauma panent, the approach is to
control anatomic hemorrhage and initiate effective
resuscitation. Aoute, fatal hemorrhagic shock is char-
acterized by progressive metabolic acidosis, hemodi-
lution, and hypothermia, the so-called “lethal triad.”
Coagulopathy at this stage is difficult to reverse, even
with massive transfusion that can also cause more
coagulopathy, especially if “unbalanced” components
such as only packed RBCs (PRBCs) are transfused
without hemostatic factors. Many severely inmjured
patients are coagulopathic at hospital admission (be-
fore fluid resuscitation even begins) as the result of
tissue hypoperfusion triggering the release of inflam-
matory mediators. Hemodilution only compounds
this problem. The role of blood loss, dilution, hy-
pothermia, acidosis, fibrinolysis, inflammation, and
other pathways as contributors to the coa pathy of
trauma remains to be fully elucidated ™' On the
basis of I!'-Etl!'DEFI'EEtE\-'E‘ studies, some recommend that
early resuscitation in hem-ud}mamlcal.l].r unstable pa-
tients should be aimed at preserving hemostasis, and
a transfusion protocol with a ratic of RBCs, plasma,
and platelets in a 1:1:1 proportion should be used. This
approach may improve ocutcomes, 18T byt there is
some controversy regarding this strategy of empiric
fixed ﬂ'lerap].r because the current resuscitation ap-
proach is multifactorial. Clinical and laboratory wari-
ables are needed to identify the patients most likely to
have abnormal hemostasis on admission and to
complement early diagnosis of continuing hemor-
rhage, and thus identify those patients who would
most benefit from directed therapy or possibly from a
1:1:1 resuscitation strategy.

MNeurocritical Care
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to tolerate an].r amount of additional herr;urrha.ge may
be |.1'mil£d. Thus, efforts to diagnose and intervene
the hemostatic systemn in acube CMNS hemor-
rhage must focus on the ability to target abnormalities
immediately to avoid any additional hemorrhage, essen
tially from the time point of nitial patient E'l.'aluaum
Ohstetrics and m_Hemormha
blood flow is
approximately 800 to 1000 mL..-" min, and after delivery
of the placenta, the uterus must rapidly establish
hemostasis. This process oorurs via uterine involution,
vasoconstriction, and localized thrombosis. If hemo-
static events are not well ordhestrated, excessive
bleeding can result, often with disastrous conse-
quences, as evidenced by the fact that postpartum
hemn:-rrhage is the leading cause of maternal mortality
worldwide ™ Given the increasing rate of cesarean
delivery {(approximately 30 of deliveries in the United
States [US]) and the epidemic of maternal obesity, post-
hemaorrhage will continue to dominate maternal
morbidity and mortality in the foreseeable future. Co-
agulopathy and transfusion rates range from 1% to
25% for first cesarean deliveries, and up to 15% to
67% for patients who have had multiple operative
deliveries.® Factors associated with postpartum
hemorrhage are multiple and include discrders
associated with abnormal labor patterns, large or
multiple fetuses, preeclampsia, lacerations, multiple
gestation, history of antepartum or intrapartum hem-
orrhage, placental disorders such ﬁplmnu previa or
placenta accreta, and general anesthesia. ®>= Inherited
and acquired bleeding disorders, as well as anticoagu-
lation, contribute to postpartum hemorrhage.™ Recur-
rence rates of bleeding are alarmingly high, occurring
in approximately 15% for second and 22% for third
and subsequent pregnandes. > Early and late postpar-
tum hemorrhage (=500 mL and =100} mL for vaginal
and cesarean delivery) ocour in 4% to 6% and 1% to 3%
of pregnancies, respectively. ™ The early (primary) form
ocours within 4 hours of delivery, and uterine atony is
the cause in 75% to WML of cases. Late (secondary)
postpartum hemorchage oocurs between 24 hours and &
weeks postpartum, and ooours in 1% te 3% of pregnan-
cies.™ Massive postparum hemorrhage refers to blood
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e ¢Qué es una hemorragia grave y queé es
una coagulopatia asociada?

e ¢Como la diagnosticamos?



Coagulopatia "basal”
Coagulopatia
Coagulopatia

Coagulopatia "anadida”



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

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

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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Por qué es un problema?

Poco tiempo para tomar decisiones
Proceso dinamico
Dificultad diagnéstica

Dificultad en decidir la terapia mas
adecuada




Objetivos del tratamiento




The treatment of bleeding is
to stop the bleeding!



...donde estamos



Reemplazo del volumen sanguineo intravascular
Mantenimiento de la oxigenacion tisular

Control de la hemostasia



“hematologic damage control”

“pyramid of therapy in coagulopathy”



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
22.306-312

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

Current Opinion in Anaesthesiclogy 2009
DOOET 2T 4

Holcomb Critical Care 2010, 14:162
http://ccforum.com/content/14/3/162
C, CcRITICAL CARE

COMMENTARY

Traditional transfusion practices are changin

John B Holcomb*

See related research by Schochl eral, http//ccforum.com/content/14/2/R55




The Emerging Concept of
Damage Control Resuscitation

Volume 73 = Number 4 Anesthesiologists: Physicie
P N Maureen McCunn, M.D., M.ILEP, EC.C M,
e r I O p e rc Damage control resuscitation (also known as hemostatic

M e d resuscitation) supports 1:1:1 transfusion of packed red blood cells
(prbes) :FFP:platelets for patients with traumatic exsanguinating

hemorrhage.

Re-Examining the Anesthe

Amerigan Sogiety of
Anesthesiologists —

April 2009 = Volume 73 = Number 4 43



The Journal of TRAUMAY® Injury, Infection, and Critical Care

J Trauma. 2008:65:272-278.

Review of Current Blood Transfusions Strategies in a Mature
Level | Trauma Genter: Were We Wrong for the Last 60

Years?

Juan C. Duchesne, MD, John P. Hunt, MD, MPH, Georgia Wahl, MD, NREMT-P, Alan B. Marr, MD,
Yi-Zarn Wang, DDS, MD, Sharon E. Weintraub, MD, MPH, Marv J. O. Wright, MD,
and Norman E. McSwain, Jr., MD




Holcomb Critical Care 2010, 14:162
http://ccforum.com/content/14/3/162
C, CRITICAL CARE

COMMENTARY

Traditional transfusion practices are changing

John B Holcomb®

See related research by Schochl et al,, http://ccforum.com/content/14/2/R55

" Seria ideal transfundir sélo aquello que
se necesita,...."



Fresh-Frozen Plasma and Platelet
Transfusions Are Associated With
Development of Acute Lung Injury in
Critically lll Medical Patients*

(CHEST 2007;: 131:1308-1314)
Hasrat Khan, MD; Jon Belsher, MD; Murat Yilmaz, MD:;
Bekele Afessa, MD, FCCP: Jeffrey L. Winters. MD: S. Breanndan Moore, MD;
Rolf D. Hubmayr, MD, FCCP: and Ognjen Gajic, MD, FCCP
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RBC (0, 1 to 4, >4 Units) FFP (0, 1 to 4, >4 Units) Platelet {0, 1, >1 Units)

Adjusted Odds Ratio for ALI/ARDS
)
L

Frocurge 2. Adjusted ORs for the development of ALI/ARDS as a function of the number of individual
blood product transtusions. * = p < 0.05.

www.chestjournal.org CHEST /131 /5 / MAY, 2007 1313
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Prothrombin complex concentrate (Beriplex P/N) in severe

bleeding: experience in a large tertiary hospital
David Bruce and Tim JC Nokes

Department of Haematology, Derriford Hospital, Brest Road, Plymouth, Devon PL6 8DH, UK
Corresponding author: Tim JC Nokes, tim.nokes@phnt.swest.nhs.uk
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Critical Care 2008, 12:R105 (doi:10.1188/cc6987)
This article is online at: http://ccforum.com/content/12/4/R105

In the future, it may be possible to use coagulation factor
concentrates like fibrinogen, factor Xlll and PCC as a
substitute for fresh frozen plasma (FFP) to treat severe
bleeding in a variety of peri-operative settings.

The future 1s now !
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Sangre completa ﬁ
\ Plasmaféresis

Plasma

Componenties celulares:
Globulos rojos
Globulos blancos

plaquetas

Transfusiones

e St

Planta de Fraccionamiento

Crioprecipitado

contiene cantidades ¢

utilizables de fibrinégeno,
factor VI, y factor von -
wWillebrand Derivados

del plasma

Otros
productos
fraccionados

Productos de Coagulacion Inmunoglobulinas Albumina
factor VI, factor IX,
factor von Willebrand, entre
otiros



Derivados plasmaticos

Accion oncotica:

e Albumina

 Fraccion proteica plasmatica
Accion hemostatica:

« Concentrados de Fc VIII
Concentrados de Fc von Willebrand
Concentrados de Fibrindgeno
Complejo protombinico
Concentrados de Fc VII
Concentrados de Fc XIII
Antitrombina I

« Concentrados de Proteina C
Accion defensiva:

 Inmunoglobulinas intramusculares/envovenosas (Anti-D)
Otros:

* Fibronectina

» Concentrados inhibidor C1 esterasa

 Alfa 1- Anti Tripsina






eLa administracion profilactica de FVIIa no se
recomienda actualmente (A)

*El FVIIa no es una primera linea de tratamiento y
solo sera efectivo una vez que se controle el origen
del sangrado (E)

e Atencion sobre los factores que alteran la
coagulacion ( hipoT?, acidosis, hipoCa, Htco.) (E)

eAnte la persistencia del sangrado se puede utilizar

FVIIa (E)
Crit. Care 2006, 10:R120



e 50-100 U/Kg
e 10-120 microgramos/Kg

e La actividad se reduce en un 20% con T2 de 33°C

e La actividad se reduce 90% con pH de 7.0 pH > 7,2)
e Fibrinogeno > 0.5 gr

ePlaquetas > 50000

eHto > 25%



Trials

Uphill Battle

Efficacy and Safety of Recombinant Activated Factor

VII to Control Bleeding in Nonhemophiliac
Patients: A Review of 17 Randomized Controlled

Jean-Francois Hardy, MD, FRCPC, Svlvain Bélisle, MD, FRCPC, and

Philippe Van der Linden, MD, FhD

D parfmant of Anesthesiclegy, Vniversiby of Montreal, Urdversite Libre de Bruselles, Mongreal, Gaebes Camada: Department of
Anesthveeinlogy, CHU Bragmann, Universré Libre de Bravelles; Belginm, Cemany

We meassess all published randomized controlled trials
that have evaluated the hemastatic efficacy or safely ol
recombrinant activabed factos W11 GFV1ak o bodly, in
nonhemoghilioe patients. Seventesn tials published in
Lo artiches dealt either with the prephvladctic (nme tmals)
or the therapeutic (eight trials] use of tFVITa to prevent o
io trwat excessive bleeding. At present, the role of rFVTTa
to prevent er io contiol bleeding and reduce iransfusions

in varions patient poepulations remains undear. In addi-
tlon, the safeiy of FVila remains a concern, Conse-
quently, we condlude ihat ibe generalized use of (FV]a
mw prevent or b0 control bleeding in noenhemophiliac
patients can fet e recommended.

{Ann Thorac Surg 2008861035 45)
£ 2006 by The Seciely of Thoracle Surgeons

“...rFVlla use should be

restricted to clinical trials
Stanworth et al.
Cochrane Database Syst Rev 2007

the generalized use of rFVlla to prevent or to control bleeding
in nonhemophiliac patients can not be recommended

Hardy JF et al. Ann Thoracic 2009




There s little evidence to support routine use of rkVila
for patients with massive bleeding based on the results
of the randomized trials performed

Johanson P. Vox Sang. 2008



Factor VIl activado

Se sugiere que el uso de rFVlla sea considerado en
pacientes con trauma cerrado en los que persiste el
sangrado a pesar de los intentos estandard para
controlar la hemorragiay el uso adecuado de

hemoderivados.

La dosis inicial sugerida es de 200 ug/kg seguidos por
dos dosis de 100 pg/kg administrados 1y 3 horas
despues de la primera dosis.

Grado 2C




USO del FACTOR VII

Anexo 5- Unhzgcidn ded Facror WY

Sl usz @2l factar Wil en 13 maysria de lgs enfemios serla comemplado coma USo Compasivo ¥
nunca podria suplanriar & comsclo mansje de 1a hemoTagla ¥ la asministacion de obros
componentes EaNgUINess. A I3 viska 02 1a actual 2widencla cieniMca 52 CoMtemplan 25 grupos
de paclentss Eegun & grasa de evidencla dentifica:

MaEyor Denench:

Hemanmragla Intracraneal no rawsmatica en las primeras 4 horas.
Hemamraglas en polliraumatizados con frawma cerrasa.
Hemaraglas asodadas 3 Clnugla Cardiaca

Hemanragla posiparta refractana

Son menor benenclkoc

« Hemomagla refractara en Newodnigla v iransglante reral
=  Trombochopenia re‘ractana

s Semad-Soullsr

s T

s  Hemomraglas o2 oiras ellcicglas refrackanas

o estaria justficade su w=o
= Clmaticos o sometidos 3 frasplante o cinegla hepatica
s Profllaxis ge sangrado quinirglco

=  Compicaconss o2l Irasplants de c2lulas progenitoras NEmatopoyelcas.

=or el coste de dicho Tarmaoo y la evidenclia disponitle 2l grupo elabora un indicador de uso de
dizho Tarmaca.

S acuerda cont=mplar su uso 2n 2l proftocoio 3 partr de @ adminkstracian del 3 paqueis, a
daosls de 100 mikcm'eg. hasia en tres dosls, con un periedo de evaluacion de una hora.

e deb2n tener en cuenta 36 condiclones 3 mMejorar para aumseniar efecividad:

-
‘AM Hospital Universitario La Paz

SaludMadrid B3l comunidad de Madrid

o Hematoln»24%

+ Fltringgeno g 100 myid
« Paueiss »50000

' P70

Tamblgn s deben tener &n cuenia la Imposiolldad de comeccion de esios paramelras como
oriterios de fuslidad del iratamiento.

Anexd 8- Unihzacion os aniionnoliicos

Ante \os QMimos datos de | bblograla i 13 suspensidn caulelar de I comerclallzacitn de
aluns de estos productas, desde el Grupa de Trabao de Transluslon Masha 52 declde no

INGOMOTAND COMO Fecomendacion, delando U U0 como discecional por pare o2 s
profesianaiss,



PROTOCOLO DE
AAAAAAAAAAAAAAAAA

Factor VII

e El uso del factor VII en la mayoria de los enfermos seria contemplado como uso
compasivo y hunca podria suplantar el correcto manejo de la hemorragia y la
administracion de otros componentes sanguineos.

e A lavista de la actual evidencia cientifica se contemplan tres grupos de
pacientes segun el grado de evidencia cientifica:

e Mayor beneficio:
— Hemorragia intracraneal no traumatica en las primeras 4 horas.
— Hemorragias en politraumatizados con trauma cerrado.
— Hemorragias asociadas a Cirugia Cardiaca
— Hemorragia postparto refractaria
e Con menor beneficio:
— Hemorragia refractaria en Neurocirugia y transplante renal
— Trombocitopenia refractaria
— Bernad-Soulier
- CID
— Hemorragias de otras etiologias refractarias
e No estaria justificado su uso
— Cirroticos o sometidos a trasplante o cirugia hepatica
— Profilaxis de sangrado quirirgico
— Complicaciones del trasplante de células progenitoras hematopoyéticas.
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 Por el coste de dicho farmaco y la evidencia disponible el
grupo elabora un indicador de uso de dicho farmaco.

e Se acuerda contemplar su uso en el protocolo a partir de la
administracion del 3° paquete, a dosis de 100 micro/kg,
nasta en tres dosis, con un periodo de evaluacion de una

ora.

e Se deben tener en cuenta las condiciones a mejorar para
aumentar efectividad:

— Hematocrito >24%

— Fibrindgeno de 100 mg/dl
— Plaquetas >50.000

- Ph >7,20

e También se deben tener en cuenta la imposibilidad de
correccion de estos parametros como criterios de futilidad del

tratamiento.
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The NEW ENGLAN D
JOURNAL ofs MEDICINE

ESTABLISHED IN 1812 MNMOVEMBLER 4, 2010 VoL, 363 NO. 19

Safety of Recombinant Activated Factor VII
in Randomized Clinical Trials

Marcel Levi, M.D., Jerrold H. Levy, M.D., Henning Friis Andersen, M.Sc., and David Truloff, DNV.M.

CONCLUSIONS

In a large and comprehensive cohort of persons in placebo-controlled trials of rFVIIa,
treatment with high doses of rFVIIa on an off-label bgsis significantlv increased the
sk of arterial but not venous thromboembolic events, especiallv among the clderly,
(Funded by Novo Nordisk.)






paciente anticoagulado



Estudio “Prothrombin Complex Concentratet for oral anticoagulant reversal in neurological
emergencies
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psing seathtarnbih ramnlex concentrate (POCY, POC was given Lo the first six patients with mtracranial haemorrhage
admitred o the neurosutgical unit requiring urgent correction of anncoagulation (Group 1) and compared with vatients
receiving standard rreatment with fresh (rozen plasma and vitamin K (Group 2). Mean International Normalised Ratios of
Group 1 were 4.86 pretreatment and 1,32 postrreatmeni, and of Group 2 were 5.32 and 2,30, respectively, Resules for
complete reversal and reversal time were sighificant for PCC with p<0.001. We recommend PCC for rapid and effective
reversal of warfavin in life-threatening neurosurgical emergencics,

Cartmill M, Dolan JL et al. "Prothrombin complex concentrate for oral anticoagulant
reversal in neurosurgical emergency”. Br. J. Neurosurg 2000; 14:458-61
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Intracerebral Hemorrhage Associated With Oral Anticoagulant Therapy:
Current Practices and Unresolved Questions
Thoraten Stemer, Jonathan Rosand and Michael Ihringer
Stroke 200637 256-2602; ongimally pubhshed online Dec &, 2005:

Bockpropnd and Porpose—Lale-threatening intracraniol hemomrhase, predominantly intacerebml hemomhage (BCH), is
the most sernous comphecaton of ormal anoceoagulant therapee COA T, with mortality in excess of 50, Early intervenion
focuses on rapid correction of coagulopathy in order 1o prevent contnued bleeding.

Sevomaeerey of Heview—This aticle reviews the epidemiology of OAT-associated TCH COAT-ICH), and current treatmsent
options, with the oim of providing o frnmework for future studies of voresolved questnons. A number of acute treatments
are: available, but all hawve a sigmiticant nisk of indoucing thrombo=is and other side effect=, and vary in thear rapudigy of
cllect: vitamin K (very slow response tmel, Pesh froren plasma (slow pesponse nme, large wolume of floud reguoiced,
tran=lusion-related acute lung injury ), prothroombin complex concentrates, and recombinant activated factor W1 Current
praciice is to administer a combinavon of wvitmmin K and edther fresh frosen plasma or prothrombin complex
concenlrates; the occasional use of recombinant activated factor VII has been reported. Mo prospective study has
addressed the efficacy of, or culcomes from, the use of these practces.

Con clesions—Current management of OAT-TCH is varied and not based on evidence from randomized controlled tnals.
Well-designed clinical trials are essential if we are to identify the effectdve acute reatments for OAT-ICH thar are
urgently necded. (Srroke. 2Kz AT 256-262. )

Kev Woerds: cboology m mtracerebral hemomrhage ® oral anticoagulant agents ®m therapy = warlarin
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Prothrombin complex concentrate versus fresh frozen
plazma in patients on oral anticoagulant therapy
undergaing cardiac surgery: a randomized study

R Demeyare!, | Arnout!, P Strengers?

'UE Gasthwisberg, Lewven, Belgoium; 2CAF-DCF, Brussels,
Eaigium

Crtcal Care 2006, 10(Suppl 11:P232 {dai: 10.1186/cc4BB80)

Imtrocluction To reverse oral anticoagulamt (OAC) therapy, a
number of treatmert modalities is available. Fresh frozen plasma
(FFF) is effective and is currently used for coagulation factor
replacemeant, carmying a nsk of volume overdoad, transmission of
infective agents and baing time consuming. Yanabls and frequently
low potency of clotting factors results in minor hasmostatic effects
compared with prothrombin complex concentrates (PCC), which
are considered wvery effective and safe. PCC PPSB-SD® has
constant, highly concenfrated levels of factors Il W, X and X
comparad with FFP. We studied the efficacy of the intracparative
administration of PCC and FFP in patients on OAC therapy
undergoing heart surgery with cardiopulmanary bypass (CFPB).

Method After Ethical Committes approval and informed conssnt,
40 patients (P group, » = 20; FFP agroup, n = 200 with a
precperative INR =21 were studied. PCC was supphed as 500 1L
factor X (20 ml) vials, The dose was caloulated on the baszis of
body weight, the initial INR and the targst INR aiming at an INR of
1.5 after protamine. O ne-half of this dose was administerad before
the start of CPB. After weaning from CPB and protamine, the
second hafdoss was given in order to reach a postoperative INR
=1.5. In case the IMR value was sl teo high a further dose of
FPPSE was given. In the FFP group, each patient received 4 units:
one-half of this dose was given before CPE and the other half after
CPB. Additonal FFP wa=z giwen urtil the INR had reached a
satisfactory level, In cases of poor resporze andfor if thers was a
danger of volume overdoad, PCC was given. A portable coagulation
maonitor [CoaguChek) was usad for IMR measurements. Blood
sam pling Wias precperative iT-—11, preincision (T,

preadministration and postadministration before CPB (T1,T2),
during CPE at 15 and 45 min (T3, T4), at the end of CPB (Th),
after protarmine administration (T6), and 15 and 60 min and 3 and
16 hours post-CB (T7-T10).

Analyses performed were: [INR, PT, Hot, ACT, aPTT, ad factors 1],
VII, IX, X and FV. The amount of blood lost in the chest tube
drainage and the blood products administered was alzo registered.
otatstical evaluations were performed using the Student ¢ test,
repeated-measurements ANOVA and Fisher's exact test.

Rasults The P group was more successful in reaching the target
INR. In tha FFP group 16/20 (8084 patients receved an addtional
dosa of PPSE v 6/20 (30%) n the PCC group. The INR with
PCC treatment dropped sconer below 1.5 than that in the FFP
group. More patients in this group reached the target INR in the
first hour after ending CPB (T7, P<0.007). We tound a significant
ditference between groups in factor |l (P = 0.023) and factor X
(P =10.008) lavels over ime.

Conclusion The results of our study support the use of PCC in
patients on \JAL therapy facing semi-urdent or uraent cardiac

surcery. Traatment with PCC reverses anticeagulation safely, more
ramid b and mnre sHechesly than FFF



Comparacion PFC vs CCP

FFP PCC
Volumen Grande Pequeno
Disponibilidad Minimo 30 min Inmediata
VeIO.C'.d ad d_e , Lenta Rapida
administracion
Inactivacion Viral (1 solo paso) (2 pasos)
Grupc,) sanguineo i N
especifico
Trombogenicidad No No




CCP y anti-coagulantes orales




Role of prothrombin complex concentrates in reversing warfarin
anticoagulation: A review of the Iiterature

Cindy A. Leissinger,'* Philip M. Blatt,> W. Keith Hoots,® and Bruce Ewenstein’

Over-anticoagulation is a common problem with warfarin therapy and can lead to major or life-threatening
bleeding. The goal of urgent warfarin reversal is to elevate or replace vitamin K-dependent clotting factors.
In the United States, fresh frozen plasma (FFP) is considered the standard of care for warfarin reversal, Pro-
thrombin complex concentrates (PCCs) offer an alternative to FFP for rapidly replacing deficient clotting
factors and correcting the international normalized ratio (INR). However, few prospective clinical trials have
been conducted to evaluate the effectiveness of these concentrates relative to other treatment modalities. A
review of the published literature over the last 30 years found that PCCs offer a rapid and specific method
for replacing vitamin K-dependent clotting factors and restoring normal hemostasis in the context of over-
coagulation. In_those studies in which PCCs were cnmgared with FEP, PCCs were found more effective in

SNorening the ume 1o INH correction and weye associaed with a |ow [I1SK 0f tNfoMbouc aaverse aventis

Evidence-based treatment gultlelln&s are needed to ﬂEt|IT‘I|IE the use of PCCs for warfarin reversal. Am. J.

Hematol. 83:137-143, 2008. © 2007 Wiley-Liss, Inc.



CONCLUSION

Major haemorrhage in a patient on warfarin is most
appropriately managed bv rapid and complete reversal with
a PCC and IV wvitamin K, regardless of the reason for
anticoagulation. This approach ensures that the acute effect
of haemorrhage is minimised. Minor bleeding or asympto-
matic high INR can be safely treated by dose omission or oral
vitamin K (or I'V vitamin K in selected cases), which results
in partial reversal, with the aim of restoring the INR to the
target value for the individual.

Urgent reversal of warfarin with prothrombin complex
concentrate

M. W, LANKIEWICZ, ® ). HAYS $ K. D, FRIEDMAM, * G, TINKOFF! and P. M. BLATTE
¥ The Southeastern BlondCenter of Wiscanain, Wisconsin, Wi Departments of ¥ Transfusion Service, [Trauma Sennce, and Sinternal Medicing and
Pathology, Christiana Care Health Systems, Newark, DE, USA



Los CCP elevan el pico de trombina mas
que el rFVII, y esta elevacion tiene
efecto sobre el TAFI, disminuyendo su
activacion




Complejo Protrombinico

Se recomienda el uso de complejo protrombinico de
acuerdo con las intrucciones del fabricante solo en

casos de emergencia para revertir los efectos de
anticoagulantes orales (vitamina K dependientes)

Grado 1C



Complejo Protrombinico

Recommendation 29
We recommend the use of prothrombin complex concentrate for the emergency reversal of

vitamin K-dependent oral anticoagulants. (Grade 1B).
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Prothrombin complex concentrate vs fresh frozen plasma for
reversal of dilutional coagulopathy in a porcine trauma model

. Dickneite™ and 1. Pragst’

Department of Pharmacology and Toxicology, CSL Behring GmbH, Marburg, Germany

YCorresponding author. E-meail: gerhard dickneite @eslbeliring com

ulopathy and controlling bleedin

in an in vivo large-animal trauma model. In light of its suitability for more rapid administration

Conclusions, PCC was effective in correcting dilutional ¢

than FFE PCC merits further investigation as a therapy for dilutional coagulopathy in trauma
and surgery.

Br | Anaesth 2007



Evidence for use of PCC In aquired
factor deficiency

British Journal of Anaesthesia 97 (4): 460-7 (2006)
doi:10.1093/bjafaell 91 Advance Access publication August |, 2006 BJ

Efficacy of fibrinogen and prothrombin complex concentrate
used to reverse dilutional coagulopathy—a porcine model

D. Fries'*, T. Haas>, A. Klingler’, W. Streif*, G. Klima", J. Martini’,
H. Wagner-Berger? and P. Innerhofer?

20 pigs — dilutional coagulopathy —administration of fibrinogen and PCC

Results. During haemodilution, substitution of fibrinogen and PCC causes an enhancement
of coagulation and final clot strength.



Evidence for use of PCC In aquired
factor deficiency

British Journal of Anaesthesia 102 (3): 345-54 (2009)
doi: 10.1093/bja/aen39] Advance Access publication January 24, 2009

Prothrombin complex concentrate vs fresh frozen plasma for
reversal of dilutional coagulopathy in a porcine trauma model

G. Dickneite* and 1. Pragst’

47 pigs — dilutional coagulopathy — PCC vs. FFP

Results. Haemodilution markedly prolonged prothrombin time and reduced peak
thrombin generation. PCC, but not FFP, fully reversed those effects.



Evidence for use of PCC In aquired
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Thrombosis Research

journal homepage: www.elsevier.com/locate/thromres

Regular Article

Prothrombin complex concentrate (Beriplex P/N) for control of bleeding after kidney
trauma in a rabbit dilutional coagulopathy model’*

Ingo Pragst, Franz Kaspereit, Biarbel Dorr, Gerhard Dickneite *

19 rabbits — dilutional coagulopathy — PCC vs. rFVlla

Results. In an animal model of dilutional coagulopathy and kidney trauma, PCC
accelerated hemostasis and diminished blood loss compared with rFVIila monotherapy



Evidence for use of PCC In aquired

£ _ 2 - MV_£7 _ % _ . . .

Research

Prothrombin complex concentrate (Beriplex P/N) in severe

bleeding: experience in a large tertiary hospital
David Bruce and Tim JC Nokes

Department of Haematology, Derriford Hospital, Brest Road, Plymouth, Devon PL6 8DH, UK
Corresponding author: Tim JC Nokes, tim.nokes@phnt.swest.nhs.uk

Received: 7 Apr 2008 Revisions requested: 9 May 2008 Revisions received: 1 Jul 2008 Accepted: 15 Aug 2008 Published: 15 Aug 2008

Critical Care 2008, 12:R105 (doi:10.1186/cc6987)

Retrospective analysis of 30 patients receiving PCC
(w or w/o oral anticoagulants reversal)

Conclusion. The use of PCC in bleeding patients without hereditary or anticoagulation-
related coagulopathy is novel, and further investigation is warrantedwarranted. In the
future, it may be possible to use PCC as a substitute for fresh frozen plasma in this
setting
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e La deficiencia de fibrindgeno es por
— Incremento de la pérdida y por consumo
— Hiperfibrinolisis
e Trauma severo
e Hemorragia postparto

— El usos de expansores plasmaticos inducen una
disfuncion

Fries et al. Br J Anaest 95(2):172-7 (2005)
Fenger-Eriksen et al. Br J Anaest 94(3)324-29 (2005)
Rahe Meyer et al Br J Anaesth. 2009 Jun;102(6):785-92
Haas T et al Anesth Analg 2008 Apr; 106(4): 1078-86
Hiippala 5T et al., Anesth Analg. 1995 Aug;81(2):360-5



3 retrospective clinical studies, total 142 patients

Acquired hypofibrinogenaemia and bleeding

Fibrinogen concentrate substitution:
o Improvement of APTT, PT, fibrinogen levels
o Reduced bleeding
o Reduced transfusion requirements

Weinkove et al Transfus Med. 2008 Jun;18{3):151-7.
Fenger-Eriksen C at al, Br J Anaesth 2008;101(6):769-73

) CGIT‘I bat-related trau ma Danes AF, Cuenca LG, Bueno SR, et al. Vox Sang 2008;94(3):221-6

Increased fibrinogen:RBC ratio improved survival primarily by
decreasing death from hemorrhage.

Stinger HK et al. J Trauma 2008;64(2 Suppl):579-85;



Conclusiones

e La deficiencia de fibrindgeno ocurre
precozmente en el sangrado masivo
e El aporte de fibrindgeno
— Aumenta la firmeza del coagulo
— Reduce el sangrado
— Reduce os requerimientos transfusionales

e Su administracion deberia estar guiada



Br J Anaesth. 2006 Oct;97(4):460-7. Epub 2006 Aug 1.Efficacy of fibrinogen and
prothrombin complex concentrate used to reversedilutional coagulopathy--a
porcine model.Fries D, Haas T, Klingler A, Streif W, Klima G, Martini J,
Wagner-Berger H,Innerhofer P.

Anesth Analg. 2006 Apr;102(4):1194-200.Fibrinogen concentrate reverses
dilutional coagulopathy induced in vitro bysaline but not by hydroxyethyl starch
6%.De Lorenzo C, Calatzis A, Welsch U, Heindl B.

Anesth Analg. 2006 Feb;102(2):347-51.The effect of fibrinogen substitution on
reversal of dilutional coagulopathy: an in vitro model.Fries D, Innerhofer P, Reif
C, Streif W, Klingler A, Schobersberger W,Velik-Salchner C, Friesenecker B.

Br J Anaesth. 2005 Aug;95(2):172-7. Epub 2005 May 27.Effect of fibrinogen on
reversal of dilutional coagulopathy: a porcine model.Fries D, Krismer A, Klingler
A, Streif W, Klima G, Wenzel V, Haas T, InnerhoferP.



Br J Anaesth. 2008 Dec;101(6):769-73. Epub 2008 Sep 25.Fibrinogen concentrate
substitution therapy in patients with massive haemorrhage and low plasma fibrinogen
concentrations.Fenger-Eriksen C, Lindberg-Larsen M, Christensen AQ, Ingerslev J,
Sgrensen B.

Transfus Med. 2008 Jun;18(3):151-7.Fibrinogen concentrate for acquired
hypofibrinogenaemic states.Weinkove R, Rangarajan S.

Vox Sang. 2008 Apr;94(3):221-6. Epub 2008 Jan 2.Efficacy and tolerability of human
fibrinogen concentrate administration topatients with acquired fibrinogen deficiency and
active or in high-risk severebleeding.Danés AF, Cuenca LG, Bueno SR, Mendarte
Barrenechea L, Ronsano JB.

Anesth Analg. 2007 Oct;105(4):905-17, table of contents.Hemostatic changes after
crystalloid or colloid fluid administration during majororthopedic surgery: the role of
fibrinogen administration.Mittermayr M, Streif W, Haas T, Fries D, Velik-Salchner C,
Klingler A, Oswald E, Bach C, Schnapka-Koepf M, Innerhofer P.

Haematologica. 2007 Jun;92(6):846-9.Cryoprecipitate versus commercial fibrinogen
concentrate in patients whooccasionally require a therapeutic supply of fibrinogen: risk
comparison in thecase of an emerging transfusion-transmitted infection.Pereira A.

J Thromb Haemost. 2007 May;5(5):1019-25.The effect of fibrinogen concentrate on
thrombocytopenia.Velik-Salchner C, Haas T, Innerhofer P, Streif W, Nussbaumer W,
Klingler A, KlimaG, Martinowitz U, Fries D.



Britigh Jourmal of Anarsthesia %4 (5)c 324-9 (200 5)
doc| L1073 bjp/aeilsl Advance Access publicaton December 17, 2004

Thrombelastographic whole blood clot formation after ex vivo
addition of plasma substitutes: improvements of the induced
coagulopathy with fibrinogen concentrate

. Fenger- Eriksen’ 2, E. .\nl:er-.‘\InlIEl"_. J. HE.‘-&I{I[}I, 1. Ingerslev®® and B. Serensen”

Fibrinogen Concentrate Reverses Dilutional Coagulopathy
Induced In Vitro by Saline but Not by Hydroxyethyl
Starch 6%

Claudia De Lorenzo, MD, Andreas Calatzis, MD, Ulrich Welsch, PhD,
and Bernmhard Heindl, Fho

Department of Anesthesiology, Department of Hemostaseclogy and Transfusion Madicine, Department of Anatomy,
Luchwrig Maximilians University, Munich, Germany

Anath Ay 2006 102 110 L X0

Cardicvascular Anesthesiology Cardicwaseular and Thoracic Education Hemostasis and Transfusion Medicine
Section Editor: Charles W, Hogue, Ir. Secrion Editor: Martin |. London Section Editor: Jerrold H. Lewy

Hemostatic Changes After Crystalloid or Colloid Fluid
Administration During Major Orthopedic Surgery: The
Role of Fibrinogen Administration

{Anesth Analg 2007;105:805-17)



Fibrindgeno

Se recomienda el tratamiento con concentrado de
fiborindbgeno o crioprecipitados en casos de
hemorragia acompafnada de niveles de fibrindgeno
Inferior a 1 g/l. Se sugiere una dosis Inicial de

fiborindbgeno de 3-4 gr o 50 mg/kg de crioprecipitados,
equivalente a 15-20 unidades en un adulto de 70 kg.

La repeticion de la dosis debe realizarse guiada por la
valoracion de los niveles posteriores de fibrindgeno.

Grado 1C



Fibrindgeno

Recommendation 26

We recommend treatment with fibrinogen concentrate or cryoprecipitate if significant bleeding is
accompanied by thrombelastometric signs of a functional fibrinogen deficit or a plasma fibrinogen
level of less than 1.5-2.0 g/l. (Grade 1C) We suggest an initial fibrinogen concentrate dose of 3-

4 g or 50 mg'kg of cryoprecipitate, which is approximately equivalent to 15-20 units in a 70 kg
adult. Repeat doses may be guided by thrombelastometric monitoring and laboratory assessment

of fibrinogen levels. (Grade 2C).
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Role of fibrinogen in trauma-induced coaqulopathy

D. Fries '™ and W. Z. Martini 2

' Department of General and Surgical Critical Care Medidne, Innsbrudk Medical University, Anichstraosse 35, A-6020 Innsbrudk, Austria
¥ United States Ammy Institute of Surgical Research, Fort Sam Houston, T, USA

* Corresponding author. E-mail: dietmar fries@i-medocat

Key points

» Fibrinogen levels
decrease at an early

stage in severe
haemaorrhoge.

» Low fibrinogen levels are
assodated with inceased

parioperative bleeding.

» The threshold level for
fibrinogen is not defined
cleady.

» Early correction using
fibrinogen concentrate
can improve outcome.

summary. Coagulation defects related to severe trauma, trauma-induced coogulopathy
(TIC), have a number of causal foctors including: major blood loss with consumption of
clotting foctors and platelets, and dilutional coogulopathy after administration of
crystalloids and colloids to maintain blood pressure. In addition, octivation of the
fibrinolytic systern of hyperfibrinolysis, hypothermia, acidosis, and metabolic changes can
also affect the coagulation systern. All of these directly affect fibrinogen polymerization
and metabolism. Other bleeding-related deficiencies usually develop later in massive
bleeding related to severe multiple trauma. In major blood loss, fibrinogen reaches a
critical value eadier than other procoagulatory foctors, or platelets. The question of the
critical threshold value is presently the subject of heated debate. A threshold of 100 mag
dl™! has been recommended, but recent dinical data have shown that at a fibrinogen
level of <150-200 mg di?, there is already an increased tendency to per- and
postoperative bleeding. A high fibinogen count exerts a protective effect with regard to
the amount of blood loss. In multiple trourma patients, priority must be given to early
and effective correction of impaired fibrin polymerization by administering fibrinogen
concentrate.

Keywords: coogulation; transfusion; trauma



* Seguro y eficaz

* Respuesta predecible

* ;Monitorizacion especifica?

* ; Modificar criterios administraciéon?

e ... Probablemente infrautilizado
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TRANSFUSION PRACTICE

TRANSFUSION 2006;46:1279-1285.

Effect of fresh-frozen plasma transfusion on prothrombin time
and bleeding in patients with mild coagulation abnormalities

Omar I. Abdel-Wahab, Brian Healy, and Walter H. Dzik

CONCLUSION: It is concluded that transfusion of FFP for
mild abnormalities of coagulation values results in partial

normalization of PT in a minority of patients and fails to
correct the PT In 99 percent of patients.




The effect of plasma transfusion on morbidity and mortality:
a systematic review and meta-analysis

Mohammad Hassan Murad, James R. Stubbs, Manish J. Gandhi, Amy T. Wang, Anu Paul,
Patricia J. Erwin, Victor M. Montori, and John D. Roback

TRANSFUSION Volume 50, June 2010

CONCLUSIONS

Very-low-quality evidence suggests that plasma transfu-
sion is associated with a reduction in the risk of death and
multiorgan failure in patients undergoing massive trans-
fusion. This benefit was not demonstrated in most other
populations. Plasma transfusion, however, significantly
increased the risk of developing ALL



Early Aggressive Use of Fresh Frozen Plasma Does Not
Improve Outcome in Critically Injured Trauma Patients

Thomas M. Scalea, MD, Kelly M. Bochicchio, RN, B&AN, MS§, Kim Lumpkins, MD,
John R. Hess, MD, MPH, Richard Dutton, MD, Anne Pvle, RN, BSN, MS,
and Grant V. Bochicchio, MD, MPH

TABLE 4. Logistic Regression Model Examining the Impact
of a 1:1 Packed Red Blood Cell to Fresh Frozen Plasma Ratio

on Mortality
Odds Ratie 05%, Cl P

l:1 Ratio 0.57 0.19-].66 0.34
Age 105 1.02-1.07 =<0.01*
[55 100 0.97-1.04 .92
Gender 066 0.25-]1.78 (.35
Admission APACHE 108 1.02-1.15 0.0
Closed head injury 2.72 1023684 0.03*
Laparctomy 3.37 1.30-8.74 001
[C1 (d) 0.9 0.85-0.05 <0.0]*

*P o 005

Conclusion: Earty and aggressve vse of FFP does not mprove ouicome
after ctvilan wpury. This may reflct mherent differences compared
yith rlitary injury; however, this practice should be reevaluated

A Surg 2008,248: 578-584)



Fiftect of early plasma transtfusion on
mortality 1in patitients with ruptured
abdomimal aortic aneurvsim

Riavhew W, hlell, BRI ,™ Aaawe S, O Pedl, BS." Fachae] AL Calloae, R, MSPHL.” Charles W. Acher, M~
_]-u]‘:lzl‘.l E. ]—Iunl_']‘:l. MD.: T ara T-‘.-I'-F_-:l—.i. Plllls .: cazied W%l liaaaa T, Tl.'l:r:l‘.l.i]'_'r.-n-EuEl_:l.. Mn.: .';':!ra:n:_.'_rm]:, f:'.-‘!-_, aFaed .’I-{rarfzzl-ﬂ:rt_, L il
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Figr 1. Fatiens with @ FEBOOCFFF O ==2Z:1 {(HIGH FFF
group)  had signifcantdy lower moeoctalicy (14995 ws
DTG e 05 than patients with a PRECOC.FFF =2:1.

Comnclusion. For RAAA pafients requin ng mass oy ransfusion, mow sgudoaland ransfusion of PREC fo
FFF (HTGH FFFP) was independently associated with lower 30day mortality. The lower inadence of
codon e ischemia in the HIGH FIP groud may suggest an additimal benagtt of mrly plasma transfuson
that cowld translate into further mortality wduction. Analysis from (has study suggests the potential
feasmblity for a mow standardized profocol of tnitial resusctation for thes palimis, and prospecfioe

studies are warranied o defermine the girimpan DRI nras 0 HAAA patients. (Surgery
2000'A-EA A . )



Advantages of Fibrinogen concentrate and PCC
against FFP

Quick, effective and well predictable rise in
coagulation factor activity

Small volume (No risk of TACQO!)

No risk of TRALI and mistransfusion (The
most inportant risk factors for mortality in connection
with blood transfusion!)

Effective viral inactivation / elemination
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E XIIl in perioperative coagulation management

Wolfgang Korte, MD, PhD, Associate Professor of Medicine”

Institute for Clinical Chemisiry and Hoematology, Kantonsspital, 9007 St Gallen, Switzevland
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haemorrhagic symptoms observed i natients with F X1l deficiency or inhibiting F. XIIl antibodies

Further polymorplisms of the F. XIT gene lead to changes in clof properties.” Therefore, it can
concluded that F X1l s apparently ciruated at the interface between the maintenance of clot integri
and clot hraakdown.” Factor XIII also plays an important role in wound healing? Given these ober
sations and knowledge, it is not difficult to imagine that factor X!l might also play an important rolej

peri-interventional haemostasis

hllll|l AEF = E il

Civen the considerations and explanations mentioned above, a situation with reduced F. X1l activity
should be accompanied by a reduction in clot firmness and the risk of bleeding should thus increase

with decreasing F. XIIl availability. This raises the question whether there is any clinical evidence for
fhis scenario. Although results from observational studies are somewhat controversial, > (herg-

neutic studies indicate a benefit when normalising k. X1 levels is attempted, that is, when supple
menting F. XIIl perioperatively.



Conclusions

F. X1l is an important component in guaranteeing adequate peri-interventional and perioperative

haemostasis, Therefare, differential diagnosis and treatment of perioperative bleeding needs to take
E X1l deficiency into consideration. It has to be remembered that F. X111 has to be measured separately,

as a deficiency cannot be identified using the aPTT or PT/INR, While very low levels of F. XIll activity are
often sufficient to prevent bleeding in daily life in congenital deficiency, acquired deficiency in the
surgical setting can manifest soon after levels have become abnarmally low (i.e,, when the [evels are
below the normal reference range). There is evidence to suggest that the use of F. X1Il in cardiac surgery
leads to a reduction in transfusion requirements, Visceral surgery patients with increased infra-
operative bleeding display a significantly lower F. XII availability, leading to decreased cross-linking,
loss of clot firmness and, finally, increased blood loss. These patients show an increase In preoperative
fibrin monamer concentration. Using increased fibrin monomer as a selection criterion in a prospec-
tve, randomised, double-blind and placebo-controlled trial, patients receiving F. X111 benefit over
natients receiving placebo with a reduced loss of clot firmness, fibrinogen and reduced blood loss
Postoperative F. XIIl deficiency due to previous consumption is a common finding and bleeding in this
setting often responds to F. XIIl replacement therapy.



Increased Risk for Postoperative Hemorrhage After Intracranial
Surgery in Patients With Decreased Factor XIII Activity

Implications of a Prospective Study

Ridiger Gerlach, MI); Fabian Tolle; Andreas Raabe, MD; Michael Zimmermann, MD);
Annelie Siegemund, MD: Volker Seifert, MD, PhD)

Background and Purpase—The functional integrity of the hemostatic system is a prerequisite for the safe performance of
neurosurgical procedures. To monitor the individual coagulation capacity of each patient, standard tests are effective to
detect deficiencies involving the generation of fibrin. However, fibrin clot strength depends primarily on coagulation
factor X111, which cross-links fibrin monomers and enhances clot resistance against fibrinolysis. Therefore, factor X111
is functiomally involved in both the hemostatic and fAibrinolytic systems. The objective of this prospective study was to
determine the incidence and clinical relevance of perloperative decreased factor XIII with respect to standard
coagulation parameters and the occummence of postoperative hematorma.

Methods—In 876 patients, 310 neurosurgical procedures were performed. Prothrombin time (PT), partial thromboplastin
time (PTT), platelet count, fibrinogen, and factor XIII were tested in each patient preoperatively and postoperatively.

Results —Postoperative intracranial hematoma (defined as requiring surgical evacuation) occurred after 39 (4.3%) of 910
surgical procedures. Patlents with postoperative hematoma had significantly lower factor XIII and Abrinogen levels
preoperatively and postoperatively than patients without hematoma. In patients with postoperative hematoma, PT and
plaielets differed significanily only postoperatively, whereas PTT was different neither preoperatively nor postopera-
tively. OF the 39 patients with a postoperative hematoma, 13 (33.3%5) had a postoperative factor X1IT <60% compared
with 61 (7%) of B67 patients without hematoma (P=0.01, Fisher's exact test). The relative risk of developing a
postoperative hematoma is therefore increased 6.4-fold in patients with postoperative factor X111 <60%. The risk is
increased 12-fold in patients who additionally have postoperative decreased fibrinogen levels (< 1.5 g/l.) and 9-fold in
patients with platelet count <150 10°L. and factor XIII <60%.

Conclusions—This is the first prospective study that demonstrates the association of decreased perioperative factor X111
with an increased risk of postoperative hematoma in neurosurgical patients. The risk is further increased in those patients
with low factor X111 and additional abnormalities of fibrinogen, PT, platelets, and PTT. Factor X111 testing and specific
replacement, as accepted for other clotting factors, may reduce the risk of postoperative hematoma. (Sénoke. 2002;33:
1618-1623.)

Key Words: coagulation m craniotomy = factor X111 m factor XIII deficiency s fibrinolysis m hematoma
m neurosurgical procedures
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Politica transfusional restrictiva

Esquemas transfusionales predeterminados
Tromboelastografia

Ineficacia del PFC

Guias, protocolos, esquemas,.....

Utilizacion de alternativas transfusionales
farmacoldgicas

Concentrados exogenos de factores



" ... el problema no esta en lo que
conocemos, sino en lo que creemos que
conocemos Yy realmente no sabemos”

Robert Anthony






sequence of critical of clotting factor
concentrations :

1. Fibrinogen
2. Prothrombin
3. Factor V

4. Factor VIl
5. Platelets

Hiippala ST Anesth Analg 1995



Coagulation Management in traumatized and
massiv bleeding patients

%

Task Force for perioperative Coagulation (AGPG)
of the Austrian Society for Anaesthesia, Critical
2 i * ' ™ 1 # |'"”'l.
Care Medicine and Emergency Medicine (OGARI)

Prof Dr. Dietmar Fries.General and Surgical critical Care
Medicine. Medical University Innsbruck. Austria

1. Fibrinogen concentrate: > 1,5 g/dL - 2,0 g/dL

2. Administration of PCC in case of prolongation of
CT and/or blood loss of more than 150%



Tendencias 2011.:
“Severe Bleeding Cocktail™

e PCC: 4,000 - 6,000 1IU

via central venous line ‘ /‘ N
(bolus) 0 OAF b
p & » 5 - UsEaa

e Fibrinogen: 2g

e Tranexamicacid: 1.5 g
(up to 4.5 g/day)

e Desmopressin 24 ug / 3h




Tienes claro lo que debemos
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mejorando !
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Sabes sumar? le pregunto la
Reina Blanca

écuanto es uno mas uno, y
UNOY UNO Y UNO Y UNO Y UNO Y
uno y uno?

No lo se, respondio Alicia, he
perdido la cuenta”

Carrol, 1872



El sistema de la coagulacién es
complicado

El sangrado no es bueno

Todos los tratamientos tienen riesgos



|
mdiazq.hulp@salud.madrid.org

Muchas gracias por vuestra atencion
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