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e Jclasel [clasell [Clasel lase IV

Pérdidas

_Porcentaje % <15 J15-30 _ 30-40
-Volumen (ml) 750 ~ [§800-1500 [1500-2000  |2000

Presion sistolica No cambia gNormal educida Muy baja

recuencia card. q ligera 00-120 120 (filiforme) 120
elleno capilar ormal ento (>2s) flento (>2s) Indetectable
recuencia respir ormal Normal >20/min

Diuresis/hora 20-30 10-20

Extremidades normal Palidas Palidas Palidas, frias

Conciencia Ansioso/suefio BSuefio/lnconsciente

Tabla 1. Clasificacién de la Hemorragia aguda.




DEFINICION HEMORRAGIA
IVIASIVA.

Pérdida de la volemia sanguinea en un
intervalo de 24 horas. 7% de peso ideal en
adultos, 8-9% de'peso en ninos.

Transfusion de mas de 10 U, PG en 24
horas.

Pérdida y reemplazo de mas del 50% del
volumen sanguineo en un periodo de 3
horas y/o pérdidas de 4 PG en menos de 1
hora.



DEFINICION

Pérdida de sangre a una velocidad de
mas de 150 ml / min.

Pérdida de 1.5 ml/kg/min durante un
periodo de mas de 20 min.

La perdida de sangre es tan rapiday
grave que el soporte de hemoderivados
y con volumen excede los mecanismos
compensatorios del organismo.



EPIDEMIOLOGIA

Politraumatismo 30%
Hemorragias-Gastrointestinales 30%
Cirugia cardiovascular. 12%
Enfermedades Neoplasicas.” 9%
Urgencias Obstétricas.
Sobreanticoagulacion

Cirugia de Urgencia

Cirugia electiva: - <1%

- Transplante hepatico.

- Artroplastias.
- Prostatectomia.



Brockamp et al. Critical Care 2012, 16:R129
httpy//ccforum.com/content/16/4/R129

C, crimicAL cARe

RESEARCH Open Access

Predicting on-going hemorrhage and transfusion
requirement after severe trauma: a validation of

FI\I

Table 1 Parameters of compared scores.
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Score
Civilian or Military Database
Number of patients

TASH [22,28]
Civilian
4527

Rainer (PWH) [19]
Civilian
1891

Vandromme [21]
Civilian
514

ABC [18]
Civilian
596

Schreiber [20]
Military
558

Larson [29]
Military
1124

Variable

Value

Value

Value

Value

Value Pts

Value Pts

Gender
Pelvic fracture (AIS 5 = 5)
Femur fracture (AIS 5 = 3)
Free IF (FAST) (AIS4 = 3)
Heart ate (bpm)
Systolic blood presure (mmHg)

Hemoglobin (g/dl)

Base excess (mmol/L)

Mechanism of injury
INR
GCS
Lactate

male
clinically unstable
open and/or dislocated
present
> 120
< 100
< 120
<7
<9
<10
<11
<12
< -10
<-6
< -2

—-w.nuw:sosoo—-zxuuwm—-;

displaced (AISS = 4)

or CT-positive
2120
<90

=7
71t0 10

penetrating

penetrating
>15




TASH score

Variable

Haemoglobin (g/dl)

Base excess (mmol/l)

Blood pressure, ., (mmHg)

Heart rate (bpm)

Free intraabdominal fluid (e.q. FAST)

WQDIN =AW NORPO®

Extremities
> Clinically instabile pelvic fracture
> Clinically femur fracture/open/dislocated

6
3

Male

1

Total|

21

MT predicted: 75%




=== ABCScore

- = LarsonScore

-=== RainerScore

= =SchreiberScore
w— TASHSCOre

« = Vandromme Score

T T
40% 60%

100 - Specificity

Figure 1 Validation of six scoring systems and algorithms on one dataset (n = 5,147) of severely injured patients extracted from the
TraumaRegister DGU™ database The TASH-Scom was intemaly revalicaied while 3l other scores were extemally validatad. The two
weighted scoms (TASH and PWHMana) pedomed supeniar over the others




"THE BLOODY VICIOUS CYCLE"
Major Torso Trauma

latrogenic

Progressive

Factors
Coagulopathy
Cellular
Shock
Core
Hypothermia g
Tissue
Injury
Metabolic
Acidosis
Contact
Activation T:,?:ﬂ:ﬁm
Clotting Factor
Deficiencies |w Pre-existing
Diseases
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ENEOOUE SISTEMICO DE HM

PERDIDA DE PERDIDAY

CONSUMO DE FACT HEMODILUCION
SANGRE DE COAG

COAGULOPATIA
ADQUIRIDA

HIPOVOLEMIA
PERSISTENTE

DISFUNCION DE

ACIDOSIS 1.OS FACTORES DE
COAGULACION

DISFUNCION
PLAQUETARIA

HEMORRAGIA MASIVA



ENEOOUE SISTEMICO DE HM

INTERVENCION
TEMPRANA CON

TERAPIA ESPECIFICA s

PREVENCION —_— CID

COAGULOPATIA a

COMPLEJA

HEMORRAGIA MASIVA



Gando and Otomo Critical Care (2015) 19:72
DOI 10.1186/513054-015-0735-x

C, criTicAL CARE

REVIEW Open Access

Local hemostasis, immunothrombosis, and
systemic disseminated intravascular coagulation
in trauma and traumatic shock

Satoshi Gando'™ and Yasuhiro Otomo”

Abstract

Knowing the pathophysiology of trauma-induced coagulopathy is important for the management of severely injured
trauma patients. The aims of this review are to provide a summary of the recent advances in our understanding
of thrombosis and hemostasis following trauma and to discuss the pathogenesis of disseminated intravascular
coagulation (DIC) at an early stage of trauma. Local hemostasis and thrombosis respectively act to induce
physiological wound healing of injuries and innate immune responses to damaged-self following trauma.
However, if overwhelmed by systemic inflammation caused by extensive tissue damage and tissue hypoperfusion,
both of these processes foster systemic DIC associated with pathological fibrin(ogen)olysis. This is called DIC with
the fibrinolytic phenotype, which is characterized by the activation of coagulation, consumption coagulopathy,
insufficient control of coagulation, and increased fibrin(ogen)olysis. Irrespective of microvascular thrombosis, the
condition shows systemic thrombin generation as well as its activation in the circulation and extensive damage to
the microvasculature endothelium. DIC with the fibrinolytic phenotype gives rise to oozing-type non-surgical
bleeding and greatly affects the prognosis of trauma patients. The coexistences of hypothermia, acidosis, and
dilution aggravate DIC and lead to so-called trauma-induced coagulopathy.

He that would know what shall be must consider what has been.

The Analects of Confucius.

HEMORRAGIA MASIVA
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Journal of Intensive Care Medidne
. 28(1) 46-57
Update and New Developments in the O Tim Ahor(d) W13
sagepub.com/journalsPermissions.nav

Management of the Exsanguinating Patient DO 10.1177/088506661 1403273

htep:/fjicm.sagepub.com

®SAGE

Gordon M. Riha, MD' and Martin A. Schreiber, MD'

Abstract

Definitive management of the exsanguinating patient continues to challenge providers in multiple specialties. Significant
hemorrhage may be encountered in a variety of patient care circumstances. Over the past two decades, the vast majority of
data and evidence regarding transfusion in the exsanguinating patient has been based upon the trauma literature, and a large
amount of recent research has investigated this subject area. In addition to the care of trauma patients, the data which have
emerged can also be extrapolated to the treatment of nontrauma patients undergoing transfusion for major hemorrhage. The
concept of massive transfusion is an evolving paradigm, and numerous investigations have challenged old principles while
creating new controversies. The current review will examine the latest developments in the management of patients with
profound hemorrhage. The challenges of dealing with the “lethal triad” will be discussed, as will the various aspects of damage
control and hemostatic resuscitation. The latest literature and controversy regarding massive transfusions and massive
transfusion protocols will be elucidated with inclusion of data from recent military experiences. Finally, adjuncts including the
most recent advances in hemorrhage control, identification of early predictors for massive transfusion, and utilization of
pharmacologic and complementary factor agent therapy will be discussed.




Damage Control
Resuscitation

Hemostatic
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Hypotensive
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FISIOPATOLOGIA

HEMODILUCION

HIPOTERMIA

ACIDOSIS

DISFUNCION PLAQUETARIA
ANEMIA

ALTERACIONES METABOLICAS Ca+
HIPERFIBRINOLISIS
COAGULOPATIA DE CONSUMO.
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ACIDOSIS

Asociada a la hipoperfusion fisular
Efectos cardiovasculares, arritmias
hipotension, baja respuesta a las
catecolaminas.

Ph menos de 7.0 hay una disminucion del
90% de la actividad del factor VIla y la
generaclion de trombina y agregacion
plaquetaria.



HIPOFERIMIA

Aumento del riesgo de hemorragia
incontrolable.

Disfuncion plaquetaria.

Efecto mas modesto sobre la coagulacion
con una reduccion del 10% de la
actividad de los fact de coagulacion por
cada grado de descenso. Se suelen
subestimar los efectos por que los
laboratorios hacenlos calculos a 37°



Greuters et al. Crtical Care 2011, 15:R2
http://ccforum.com/content/15/1/R2 @ CRITI c AL c ARE

RESEARCH Open Access

Acute and delayed mild coagulopathy are related
to outcome in patients with isolated traumatic
brain injury

Sjoerd Greuters', Annelies van den Berg', Gaby Franschman', Victor A Viersen', Albertus Beishuizen?,
Saskia M Peerdeman’, Christa Boer', ALARM-BLEEDING investigators




Stanworth et al. Critical Care 2010, 14:R239
http://ccforum.com/content/14/6/R239 c CRITICAL CARE

RESEARCH Open Access

Reappraising the concept of massive transfusion
In trauma

Simon J Stanworth', Timothy P Morris®, Christine Gaarder, J Carel Goslings’, Marc Maegele®, Mitchell J Cohen®,
2n

'

Thomas C Kénig’, Ross A Davenport’, Jean-Francois Pittet®, Par | Johansson®, Shubha Allard'®, Tony Johnson

Karim Brohi’
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Rossaint et al. Critical Care 2010, 14:R52
http://ccforum.com/content/14/2/R52

‘c: CRITICAL CARE

RESEARCH Open Access

Management of bleeding following major trauma:
an updated European guideline

Rolf Rossaint’, Bertil Bouillon?, Viadimir Cerny?, Timothy J Coats®, Jacques Duranteau®,
Enrique Fernandez-Mondéjar®, Beverley J Hunt’, Radko Komadina®, Giuseppe Nardi®, Edmund Neugebauer'®,
Yves Qzier'", Louis Riddez'? Arthur Schultz'?, Philip F Sta hel™ Jean-Louis Vincent'®, Donat R SDahnW




Abstract

Introduction: Evidence-based recommendations are needed to guide the acute management of the bleeding
trauma patient, which when implemented may improve patient outcomes.

Methods: The multidisciplinary Task Force for Advanced Bleeding Care in Trauma was formed in 2005 with the
aim of developing a guideline for the management of bleeding following severe injury. This document presents an
updated version of the guideline published by the group in 2007. Recommendations were formulated using a
nominal group process, the Grading of Recommendations Assessment, Development and Evaluation (GRADE)
hierarchy of evidence and based on a systematic review of published literature.

Results: Key changes encompassed in this version of the guideline include new recommendations on coagulation
support and monitoring and the appropriate use of local haemostatic measures, tourniquets, calcium and
desmopressin in the bleeding trauma patient. The remaining recommendations have been reevaluated and graded
based on literature published since the last edition of the guideline. Consideration was also given to changes in
clinical practice that have taken place during this time period as a result of both new evidence and changes in the
general availability of relevant agents and technologies.

Conclusions: This guideline provides an evidence-based multidisciplinary approach to the management of critically
injured bleeding trauma patients.




. Initial resuscitation and prevention of further bleeding

* TRATAMIENTO QX

* USO DE TORNIQUETES

* EVALUACION INICIAL MECANISMO

* VENTILACION MECANICA

e INTERVENCION INMEDIATA

* INVESTIGACION FUENTE DE SANGRADO NO INDENTIFICADA




Fibrinogen and cryoprecipitate

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 to 2.0 g/l (Grade 1C). We suggest an initial
fibrinogen concentrate dose of 3 to 4 g or 50 mg/kg of
cryoprecipitate, which is approximately equivalent to 15 to
20 units in a 70 kg adult. Repeat doses may be guided by
thrombelastometric monitoring and laboratory assessment
of fibrinogen levels (Grade 2C).

Rationale The formation of fibrin is a key step in
blood coagulation [222,279], and hypofibrinogenemia is
a usual component of complex coagulopathies asso-
ciated with massive bleeding. Coagulopathic civilian
trauma patients had a fibrinogen concentration of
0.9 g/l (interquartile ratio (IQR) 0.5 to 1.5 g/l) in con-
junction with a maximum clot firmness of 6 mm (IQR
0 to 9 mm) using thrombelastometry, whereas only
2.5% of healthy volunteers had a maximum clot firm-
ness of 7 mm or less [10]. In trauma patients, a maxi-
mum clot firmness of 7 mm was associated with a
fibrinogen level of approximately 2 g/l [10]. During
massive blood loss replacement, fibrinogen may be the
first coagulation factor to decrease critically [280].




During postpartum haemorrhage, fibrinogen plasma
concentration is the only coagulation parameter inde-
pendently associated with progress toward severe
bleeding, with a level less than 2 g/l having a positive
predictive value of 100% [281]. Blood loss and blood
transfusion needs were also found to inversely corre-
late with preoperative fibrinogen levels in coronary
artery bypass graft surgery [282].

During serious perioperative bleeding, fibrinogen
treatment (2 g, range 1 to 5 g) was associated with a
reduction in allogeneic blood product transfusion [283].
The fibrinogen concentration before treatment was
1.4 g/l (IQR 1.0 to 1.8 g/1) rising to 2.4 g/l (IQR 2.1 to
2.6 g/l) after fibrinogen substitution [283]. An observa-
tional study suggests that fibrinogen substitution can
improve survival in combat-related trauma [284]. An
RCT in patients undergoing radical cystectomy with
excessive blood loss has shown that postoperative blood




Prothrombin complex concentrate
Recommendation 29 We recommend the use of pro-
thrombin complex concentrate for the emergency reversal
of vitamin K-dependent oral anticoagulants (Grade 1B).
Rationale Despite the increasing off-license use of
PCC, there are no studies to support its use other than
in haemophilia [321-323] or for the rapid reversal of
the effect of oral vitamin K antagonsists [324-326].
With an ageing population, more trauma patients are
likely to be taking vitamin K antagonists, therefore
every trauma unit should have an established manage-
ment policy for these patients. The comparison
between outcomes other than speed of reversal of
anticoagulation between FFP and PCC has not been
established; several clinical trials are in progress,
although none relates specifically to trauma patients.
Despite some clinical recommendations [327], no clini-
cal studies have been performed to determine whether
administration of PCC is efficacious and safe in mana-
ging bleeding in trauma patients who are not on vita-
min K antagonists, although a swine model suggests
that there may be some advantages [328].

Because the use of PCC carries the theoretical
increased risks of both venous and arterial thrombosis
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Figure 1 Transfusion-related mortality. Mortality by packed red

blood cells (PRBCs) administered during the first 24 hours of
admission.
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MANE]JO Y GENERALIDADES

Resucitacion y volemia

Personal y recursos. (banco de sangre)
Monitoreo y pruebasde laboratorio. TEG
Hemoderivados : PG, PFC, FIBRI, CRIOP.
Concentrado de complejo Protrombinico.
Factores de coagulacion aislados.
Plaquetas.

Agentes hemostaticos (desmopresina,
antifibrinoliticos, adhesivos histicos.



ALGORITMOSY PROTOCOLOS

Diseno de protocolos multidisciplinario.
Participacion del Méedico tratante , el
anestesidlogo, hematodlogo.

Se valorara luego de estabilizacion su
traslado a la UCI ,radiologia
intervencionista o al quiréfano.



REVIEW

Constant challenges and evolution of US military transfusion
medicine and blood operations in combat

Philip C. Spinella, James Dunne, Greg J. Beilman, Robert ]J. O'Connell, Matthew A. Borgman,
Andrew P Cap, and Francisco Rentas

From the United States Army Institute of Surgical Research, Ft
Sam Houston, Texas; the Department of Pediatrics, Washington
University in St Louis, St Louis, Missouri; Blood Systems
Research Institute, San Francisco, California; the Department of
Surgery, Bethesda Naval Medical Center, Bethesda, Maryland;
the Department of Surgery, University of Minnesota, Minneapo-
lis, Minnesota; the Walter Reed Army Institute of Research,
Silver Spring, Maryland; the Brooke Army Medical Center, San
Antonio, Texas; and the Armed Services Blood Program Office,
Falls Church, Virginia.
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8. Ademas de la via anterograda, se puede inyectar cardioplejia por haciendo un
recorrido inverso al de la circulacion fisioldgica (desde las venas coronarias hacia los
capilares) insertando otra canula en el seno coronario. Este tipo de proteccion

cardiaca se conoce como cardioplejia retrograda y es especialmente util en los casos
con patologia coronaria, que no permite que la cardioplejia anterégrada se distribu
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8. Ademas de la via anterograda, se puede inyectar cardioplejia por haciendo un
recorrido inverso al de la circulacion fisioldgica (desde las venas coronarias hacia los
capilares) insertando otra canula en el seno coronario. Este tipo de proteccion

cardiaca se conoce como cardioplejia retrograda y es especialmente util en los casos
con patologia coronaria, que no permite que la cardioplejia anterégrada se distribu




Preanhepatic Phase

* Bleeding due to

- Preoperative
coagulopathy

- Amount of
surgical
dissection

- Fibrinolysis

- 10-20% of pts

® PWG February 2008

Kang YG et al. Anesthesiology 1987; 66: 766




Anhepatic Phase

* Bleeding due to
- Fibrinolysis
- DIC

® PWG February 2008

Porte RJ et al. Transplantation 1989; 47: 978; Porte R_




Postanhepatic Phase

* Bleeding due to
Fibrinolysis
Thrombocytopenia

Heparin-like
substances

Hypothermia

Porte RJ et al. Transplantation 1989; 47: 978;
Himmelreich G et al. Semin Thromb Hemost 1993; 19: 209;
Kettner SC et al. Anesth Analg 1998; 86: 691 © PWG February 2008




ENEOOUE SISTEMICO DE HM

TRAUMA OBSTETRICIA
CIRCUITO DE
FLUILOZ CIRCULACION
EXTRACORPOREA
DILUCION DE CONSUMO DE
FACTORES FACTORES
BOINVIBA

CARDIOPULMONAR
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ENE@OUE SISTENMICO DE HIVI

(Rev. Esp. Anestesiol. Reanim. 2009; 56: 139-146) ORIGINAL

Hemorragia obstétrica: estudio observacional sobre 21.726 partos
en 28 meses

E. Guasch*', E. Alsina®', J. Diez*?, R. Ruiz*’, F. Gilsanz*'

'Servicio de Anestesiologia y Reanimacién. *Unidad de Investigacion. Hospital Universitario La Paz. Madrid. *Hospital de Sanchinarro. Madrid.

OBJETIVO: Describir el manejo de las pacientes que
sufrieron una hemorragia obstétrica grave.

MATERIAL Y METODOS: Estudio observacional prospec-
tivo desde julio de 2005 a noviembre de 2007 en mujeres
que precisaron ingreso en la Unidad de Reanimacion de
un hospital terciario de referencia, por hemorragia obs-
tétrica. Se analizo la incidencia, prevalencia, morbi-mor-
talidad y factores de riesgo asociados.




REsuLTADOS: Hubo 21.726 partos (124 de ellos con
hemorragia grave). La odds ratio para la aparicion de
hemorragia obstétrica fue 4,54 para el parto instrumen-
tal y 2,86 para la cesarea. Los factores de riesgo identifi-
cados en la poblacion evaluada fueron embarazo malti-
ple v muerte fetal anteparto. Una paciente fallecio
debido a una coagulacion intravascular diseminada. La
causa principal de hemorragia fue la atonia uterina en el
45,2%, seguida por los desgarros vaginales (26,6 %). En
el tratamiento de 96,8 % de pacientes se uso concentrado
de hematies, fibrinogeno en el 49,2%, complejo pro-
trombinico en el 7,25% vy factor VII activado en el 3.2%.
Se realizo embolizacion arterial selectiva en el 10.5% de
los casos (tasa de éxito del 84,67 ). Fue necesaria la his-
terectomia en el 13,7% de pacientes. Las principales
complicaciones fueron: ventilacion mecanica postopera-
toria (11.3% )., isquemia miocardica (4% ), edema pulmo-
nar (4,8%), fallo renal agudo (8,9%), fibrilacion ventri-
cular (0,8%) vy muerte (0,8 % ).

ConNcCLUSION: La incidencia de hemorragia grave en
las pacientes atendidas en nuestro hospital es baja, como
lo es la tasa de mortalidad. El uso de fibrinogeno es fre-
cuente v dio buenos resultados. La embolizacion angio-
orafica es muy efectiva, aunque finalmente el porcentaje
de histerectomias es elevado aiin. Los embarazos malti-
ples v los fetos muertos anteparto son factores de riesgo
asociados.




ETIOLOGIA DE LAS HEMORRAGIAS

POSTPARTO PRIMARIO TEMPRANO
4T

Cause Risk factors

Multifoetal gestation
Uterine atony Foetal macrosomia
(the most frequent cause) Multiple leiomyomata

Previous uterine atony

Retained placenta Extreme preterm gestation

Placenta praevia

Placenta accreta/percreta Previous uterine scar

Lower genital tract lacerations Forceps delivery
Trauma _
Uterine rupture Previous uterine scar

Thrombin Coagulation disorders Pre-existing, HELLP @ @ @ s
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British Journal of Anaesthesia 109 (6): 851-63 (2012)
Advance Access publication 16 October 2012 - doi:10.1093/bja/aes361

* Corresponding author. E-muail: solomon.cristina@googlemail.com

Summary. Postpartum haemorrhage (PPH) is a major risk factor for maternal morbidity and
mortality. PPH has numerous causative factors, which makes its occurrence and severity
difficult to predict. Underying hoemostatic imbalances such as consumptive and
dilutional coagulopathies may develop during PPH, and can exacerbate bleeding and lead
to progression to severe PPH. Monitoring coagulation status in patients with PPH may be
crucial for effective haemostatic management, goal-directed therapy, and improved
outcomes. However, current PPH management guidelines do not account for the altered
baseline coagulation status observed in pregnant patients, and the appropriate
transfusion triggers to use in PPH are unknown, due to a lack of high-quality studies
specific to this area. In this review, we consider the evidence for the use of standard
laboratory-based coagulation tests and point-of-care viscoelastic coogulation monitoring
in PPH. Many laboratory-based tests are unsuitable for emergency use due to their long
tumaround times, so have limited value for the management of PPH. Emerging evidence
suggests that viscoelastic monitoring, using thrombelastography- or thromboelastometry-
based tests, may be useful for rapid assessment and for guiding haemostatic therapy
during PPH. However, further studies are needed to define the ranges of reference values
that should be considered ‘normal’ in this setting. Improving awareness of the correct
application and interpretation of viscoelastic coagulation monitoring techniques may be
critical in realizing their emergency diagnostic potential.

Keywords: blood coagulation tests; point-of-care systems; postpartum haemorrhage;
thrombelastography

BJA

Haemostatic monitoring during postpartum haemorrhage
and implications for management

C. Solomon?*, R. E. Collis? and P. W. Collins?

! Department of Anaesthesiology and Intensive Care, Salzburger Landeskliniken SALK, 48 Miillner Hauptstrasse, 5020 Salzburg, Austria
2 Department of Anaesthesia, University Hospital of Wales, Cardiff, UK
? Department of Haematology, School of Medicine, Cardiff University, Cardiff, UK



TONE

.Abnormal uterine contractility

Uterine atony, overdistension and
muscle fatigue

haeméscope"

risk factors include prolonged
labour, multiple gestation,
oxytocin augmentation,
polyhydramnios

Inflammation due to infection
e.g. choricamnionitis

TRAUMA
R

Laceration of cervix, vagina or
perineum

causes include malpresentation
and instrumental delivery

Injury during Caesarean section
Uterine rupture

Grand multiparity
Previous vertical uterine Incislon

TISSUE

Placental complications

Placenta accreta, increta, percreta

retained placental products, risk
factors include multiple gestation

Placenta praevia
placental blockage of cervix

Placental abruption

Is low FIBRINOGEN levels

Fig 1 Major risk factors associated with PPH. Conditions are clas-
sified according to pathophysiology. DIC, disseminated intravas-
cular coagulation; vWD, von Willebrand’s disease; PPH,
postpartum haemorrhage.



Pro-coagulation Anti-coagulation

Coagulation factors, indicators Coagulation inhibitors,
of thrombin generation and mediators and indicators of
haeméscope" clot lysis inhibitors clot breakdown

Fibrinogen

FX

FVIil
Increased FIX
during

pregnancy TAFI TAT complex Fibrinopeptide A

Prothrombin fragment 1 + 2

Variably Protein C

increase/decrease
or no overall change Antithrombin

Decreased Protein S

pr:;rr'ni;gcy Platelet count

Fig 2 Changes in haemostatic variables observed during normal, healthy pregnancy. The overall increase in pro-coagulant factors results in a
typically hypercoagulable state which increases throughout pregnancy. Increases and decreases are relative to non-pregnancy. Positioning of
factors is not indicative of the precise level of increase or decrease. FV, Factor V; FVII, Factor VII; FVILI, Factor VIIL FIX, Factor IX; FX, Factor X;
FXI, Factor XI; FXIL, Factor XII; FXIII, Factor XIII; PAI-1, plasminogen activator inhibitor 1; TAFL, thrombin activatible fibrinolysis inhibitor; TAT

complex, thrombin-antithrombin complex; vWF, von Willebrand factor.



ROTEM® coagulation profiles of healthy parturients
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HIPOTERMIA prevencion o remision

Calentamiento activo prehospitalario con
gasas y con mantas.

Calentadores de fluidos de alta capacidad.
Salas calentadas de recepcion de pacientes
con politraumatizado.

Mantas de aire caliente.

Oxigeno humedificado caliente.
Exposicién quirurgica limitada

Lavado peritoneal o pleural

Dispositivo de calentamiento extracorpdoreo
O intravasculares.



Aspectos importantes del Protocolo

Iniciar coordinacion con Hematologo y
Cirujano y anestesidlogo de guardia.
Resucitacion inicial y manejo inicial.
Reemplazo de volumen y hemoterapia

+ Cristaloides , coloides .
*» Calentador de alto flujo (hemocare).
- Por cada litro 2PG , + 500 ml PFC. Fibrinogeno.

- Antifibrinoliticos, Complejo Protrombinico/
factor Vlla.

- Uso de recuperador sanguineo en SOP.



cumulative data from the UK between 1996 and
2008 (5734 incidents reported) [5] IBCT,
incorrect blood component transfused; I&U,

inappropriate and unnecessary transfusion; HSE,
handling and storage errors; ATR, acute 1BCT
2355

INCORRECT BLOOD COMP TRANSF

transfusion reaction; HTR, haemolytic transfu-
sion reaction; TRALI, transfusion-associated lung
injury; PTP, post-transfusion purpura; TACO,
transfusion-associated circulatory overload;
TAD, transfusion-associated dyspnoea; TA-GvHD,

INAPPROPRIATE AND
NECESSARY TRANSFUSION

transfusion-associated graft-versus-host gy
disease; TTl, transfusion-transmitted infection. 329
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UN ALTO VOLUMEN DE INFUSION
RREGIR LAS ANOIIAIRSDE LA HEMQSTASIA)



Identificar y tratarla causa

- CONTROL LOCAL DE'LA HEMORRAGIA:
COMPRESION.

« VALORAR POSIBILIDAD DE CONTROL VIA
RADIOLOGIA INTERVENCIONISTA, CIRUGIA DE
CONTROL DE DANOS.

+ EN SOP VALORAR CLAMP VASCULAR O
ENPAQUETAMIENTO.

- Gasometria venosa y arterial cada 13 min

- Perfil de coagulacién cada 30 min Dimero D

- Mantener calentamiento activo.

- Comunicacidén permanente con el hematdlogo.



OTRAS ESTRATEGIAS PARA EL CONTROL
DE SANGRADO

- USO DE CONCENTRADOS DE FIBRINOGENO

- USO DE CONCENTRADOS DE COMPLEJO
PROTROMBINICO

* DESMOPRESINA
- ACIDO TRANEXAMICO

- FACTOR VII RECOMBINANTE HUMANO



CONCENTRADO DE FIBRINOGENO
PLASMATICO HUMANO

FIBRINOGENO HUMANO PASTEURIZADO
POOL DE DONANTES
SOMETIDO A INACTIVACION VIRAL DOBLE

CONCENTRACION DE 900 A 1300 mg/ gr
producto

FACTORES DE SEGURIDAD:

NO REACCIONES LOCALES
NO FENOMENOS TROMBOEMBOLICOS
Vg HAEMOCOMPLETTAN



CONCENTRADO DE FIBRINOGENO
PLASMATICO HUMANO

INDICACIONES:

HIPOFIBRINOGENEMIA CONGENITA
HIPOFIBRINOGENEMIA ADQUIRIDA
Secundaria a transfusion masiva

Niveles de 0.5 -1 gr/1t con hemorragia activa

Incremento de niveles de fib 0.9 a2.04 gr por
cada mg/kg dosis monitorear respuesta.

Dosis segun etiologia 30-100 mg/kg (2-4 gr)



Scandinavian Journal of Trauma, )

Resuscitation and Emergency Medicine Bioled Centra
Review

Fibrinogen metabolic responses to trauma
Wenjun Zhou Martini

Address: LS. Army Institute of Surgical Research, Ft. Sam Houston, TX 78234, USA

Email: Wenjun Zhou Martini - wenjun.martini@amedd.army.mil

Published: 13 January 2009 Received: 22 Movember 2008

Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine 2009, 17:2  doi:10.1186/1757-7241.17./ccePted: 13 January 2009

2
This article is available from: http:/fwww_sjtrem.com/content/ | 7/1/2

© 2009 Martini; licensee BioMed Central Ltd.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0),

which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.




Fibrinogen availability = [|Fibrinogen| x total plasma vol-
ume| + [synthesis rate = time| - [breakdown rate = time|

A

Control Hemorrhage Hemorrhage-LR Hypothermia Acidosis
resuscitation

O Synthesis rate m Breakdown rate
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1. Paciente sangrante con traumatismo grave

Recomendamos el uso de TEG para quiar la reposicion
de factores de coaqgulacion y reducir la tasa transfu-
sional. 1C

Los pacientes con traumatismos sangrantes pueden
presentar alteraciones tempranas (en los 30 minutos
gue siguen al traumatismo) de la coagulacion, incluyendo
hipocoagulabilidad, hipercoagulabilidad y/o hiperfibrino-
lisis®283 . Al menos una veintena de estudios han docu-
mentado que el uso de TEG permite un mas eficiente
manejo de la coagulacion y puede reducir la tasa trans-
fusional®®.

2. Paciente sangrante quirdrgico

Recomendamos el uso de TEG para quiar la reposicion
de factores de coagulacion y reducir la tasa transfu-
sional. 1C

Un estudio retrospectivo que incluyd mas de 3.000
pacientes intervenidos de cirugia cardiaca, documento




que la TEG disminuye significativamente las fasas trans-
fusional y de fenémenos tromboembdlicos™. Estudios
retrospectivos que incluyeron un bajo numero de pacientes
intervenidos de cirugia vascular, hepatica y obstétrica,
concluyeron que la TEG reduce la tasa transfusional y
permite el tratamiento precoz de las alteraciones de la
coagulacion®®’,

3. Seguridad

EI TEG no tiene riesgos para el paciente. No obstante,
no valora la funcién plaquetaria, por lo que los pacientes
con disfuncion plaguetaria deben de valorarse con otras
tecnologias®.




1. Pacientes en tratamiento con Antagonistas de
la Vitamina K (AVK) con hemorragia activa o que
precisen de un procedimiento quirdrgico urgente
0 emergente

Sugerimos la administracion de CCP para disminuir el
sangrado y/o la tasa transfusional. 2A

La normalizacion del INR (International Normalized
Ratio) se alcanza en virtualmente todos los pacientes,

entre 10 y 30 minutos tras la administracion de CCPs270.71,
Cuando el objetivo de administrar CCP es evitar el
sangrado en pacientes que van a ser sometidos a cirugia
u otros procedimientos invasivos, o disminuir la hemorragia
en pacientes con sangrado activo, la mayoria de los
estudios documentan disminucion o cese del sangrado’.
Las guias clinicas sugieren el uso de CCP de «4 factores»
en pacientes sangrantes en tratamiento con AVK, inde-
pendientemente del valor de INR”3. En pacientes quirtr-
gicos, el CCP puede ser preferible al rFVlla y/o plasma




2. Pacientes en tratamiento con AVK y hemorragia
intracraneal

Recomendamos la administracion de CCP para disminuir
el sangrado. 1C

La hemorragia intracraneal (HIC) es el evento mas
grave asociado con la anticoagulacion con AVK. El riesgo
de HIC se duplica por cada punto de incremento de INR.
La velocidad del crecimiento del hematoma y las secuelas
neurologicas y la mortalidad son mas elevadas en la HIC
asociada a la ingesta de AVK que con otros tipos de
HIC™7&77.78 | a mortalidad en las primeras 24 horas
puede llegar al 33% 7%, En pacientes tratados con CCP,
la correccion del INR y el control del sangrado se alcanzan
de forma mas eficaz que en aquéllos tratados con
PFC21.82_Sin embargo, la mortalidad y las secuelas, per-
manecen invariablemente altas independientemente del
tratamiento elegido’™.




Sangrado en paciente politraumatizado. Generalmente
los pacientes con hemorragia masiva son transfundidos
con un mayor namero de unidades de concentrado de
hematies que de PFC (ratios 3:1 o superior). Datos
recientes documentan que la mortalidad mejora si la
ratio se eleva a 1:1:1 (cantidades equiparables de
hematies, plasma y plaquetas) en pacientes traumatizados
con hemorragia critica en el contexto militar, sugiriendo
la necesidad de aportar grandes cantidades de factores
de coagulacion, desde el inicio de la hemorragia®,
aunque existe controversia al respecto®. El CCP podria
aportar grandes cantidades de factores de forma mas
rapida y precoz, disminuyendo los requerimientos trans-
fusionales®=.

Sangrado en paciente quirurgico. La administracion
de CCP se asocia a disminucion de los requerimientos
transfusionales en el periodo perioperatorio®, sobre todo
en pacientes sometidos a cirugia cardiaca®.

Insuficiencia hepatica aguda. Un solo estudio obser-
vacional sugiere que el CCP podria ser util en el tratamiento
del sangrado o en la profilaxis del mismo en pacientes
con déficits de factores hepato-dependientes secundario
a3 insuficiencia hepatica aouda®



oy, Perioperatively acquired disorders of coagulation

Oliver Grottke® Dietmar Fries®, and Bartolomeu Nascimento®

Purpose of review

To provide an overview of acquired coagulopathies that can occur in various perioperative clinical settings.
Also described are coagulation disturbances linked to antithrombotic medications and currently available
strategies fo reverse their antithrombotic effects in situations of severe hemorrhage.

Recent findings

Recent studies highlight the link between low fibrinogen and decreased fibrin polymerization in the
development of acquired coagulopathy. Particularly, fibrin(ogen) deficits are observable after
cardiopulmonary bypass in cardiac surgery, on arrival at the emergency room in trauma patients, and with
ongoing bleeding after child birth. Regarding antithrombotic therapy, although new oral anticoagulants
offer the possibility of efficacy and relative safety compared with vitamin K antagonists, reversal of their
anticoagulant effect with nonspecific agents, including prothrombin complex concentrate, has provided
conflicting results. Specific antidotes, currently being developed, are not yet licensed for clinical use, but
initial results are promising.

Summary

Targeted hemostatic therapy aims to correct coagulopathies in specific clinical settings, and reduce the
need for allogeneic transfusions, thus preventing massive transfusion and its deleterious outcomes. Although
there are specific guidelines for reversing anticoagulation in patients treated with antiplatelet agents or
wartarin, there is currently litfle evidence to advocate comprehensive recommendations fo treat drug-
induced coagulopathy associated with new oral anticoagulants.

Keywords

uniicoﬁulunts, coﬁuloiuihi, hemorrhﬁe, reversal



KEY POINTS

e Low fibrinogen and decreased quality of fibrin
polymerization are important components of acquired
coagulopathy in a number of clinical settings.

e Decreased fibrinogen concentration, as opposed to
impaired thrombin generation, seems to be the key
factor limiting sufficient hemostasis in cardiac surgery,
trauma and postpartum-associated coagulopathy.

Platelets inhibitors are increasingly used for
antithrombotic therapy; owing to the lack of specific
reversal strategies and antidotes, platelet transfusion
remains the most effective therapeutic option in

massively bleeding patients receiving antiplatelet

therapy.

In line with the results of several large phase Il
randomized controlled trials, correct prescription of
NOAC therapy and consideration of contraindications
(e.g. renal insutficiency), including adaptation of
dosing and adherence to medication, should result in
an overall low risk of bleeding complications.

The clinical use of NOAC: is currently challenging,
there is an absence of specific antidotes to reverse their
anticoagulant effect in situations of severe bleeding and
the use of nonspecitic agents (e.g. PCC, activated PCC)
has not yet been fully investigated.
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Table 1. Overview of recent studies highlighting methods to control bleeding and correct fibrin-based clot strength in various dinical settings

Study Design Treatment (ne. of patients) Major findings

Cardievaseular surgery
Rahe-Meyer et al. RCT Fibrinogen concentrate [n= 29 Fibrinogen eoncentrate contrals coagulepathic bleeding during
[8%] aortic surgery more effectively than placebo or a standardized

Tanaka et al. [15] Prospective, randamized

operdabel study

Trauma

Khan et al. [19] Prospective cohort study

Innerhofer et al. [20] Post hoc analysis of data from a

prospective study

Postpartum hemarrhage
Collins et al [21%] Prospective, observational study

Mallaiah et al. [107] Prospective twophase study

FFP/PLT [n=132)

Fibrinogen concentrate [n= 10}

PLT (n = 10)

4UPRBCs up to 12U

Coogulation factor concentrates
[fibrinogen concentrate and/or
PCC; n=44)

Coagulation factor concentrates
[fibrinogen concentrate and// or

PCC) + FFP [n=78)
n=356

Phase 1: n=42

Phase 2: n=251

treatment algorithm (4 units FFP or 2 units apheresis plakelets)

Fibrinogen eoncentrate also provides a more rapid and ot least as
effective contral of intraoperative bleeding compared with
standardized treatment |posthoe analysis of data [18]]

Plasma fibrinogen and FIBTEM MCF were corected by fibrinogen
concentrate or fibrinogen concentrake 4 FFP

Fibrinogen concentrate raises plasma fibrinogen more effectively
than FFF, as it allows rargeting of a high nomal level

The increases were shorHived; plasma fibrinogen and FIBTEM MCF
ware companable in all groups by 24 h peskungery

Despite moderately decreased thrambin generation, bleeding was
reduced with a single dose of dg fibrinogen concentrate to reach
a farget fibrinogen level of 2 g/l

Hemosiatic resuscitation does not carrect hypoperfusion ar
coagulopathy during the acute phase of trauma hemorrhage

Coagulation factor concentrates alone comected coogulopathy in
patients with severe blunt trauma

Fibrinbased clot formation is a rapidly available early biomarker for
progression of postparum hemerrhage

Fibrinogen concentrate allows prompt comection of coagulation
deficits associated with major obsterric hemorhage
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EL oMﬁLEJo PROTROMBINICO ™
OBTENIENDO EL EQUILIBRIO DElA COAGULACION

2. QUALITATIVE AND QUANTITATIVE COMPOSITION

Octaplex is presented as a powder and solvent for solution for injection containing
human prothrombin complex. Octaplex nominally contains:

Name of ingredient Octaplex Octaplex
Quantity per Quantity per ml
vial (20ml) reconstituted solution

Total protein: 260 - 820 mg 13 -41 mg/ml
Active substances
Human coagulation factor |l 220-7601U 11-38 U/ ml
Human coagulation factor VII 180 -480 U 9-24 U/ ml
Human coagulation factor X 500 U 251U/ ml
Further active ingredients
Protein C 140 - 620 U 7-311U/ml
Protein S 140 - 640 U 7-321U/ ml

Factor |X specific activity is =2 0.6 IU/ mg proteins.
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A French multicenter randomised trial comparing
two dose-regimens of prothrombin complex
concentrates in urgent anticoagulation reversal

Delphine Kerebel™, Luc-Marie Joly?, Didier Honnart®, Jeannot Schmidt?, Damien Galanaud®, Claude Negrier®,
Friedrich Kursten’, Pierre Coriat® and Lex206 Investigator Group




Abstract

Introduction: Prothrombin complex concentrates (PCC) are haemostatic blood preparations indicated for urgent
anticoagulation reversal, though the optimal dose for effective reversal is still under debate. The latest generation
of PCCs include four coagulation factors, the so-called 4-factor PCC. The aim of this study was to compare the
efficacy and safety of two doses, 25 and 40 IU/kg, of 4-factor PCC in vitamin K antagonist (VKA) assocdiated
intracranial haemorrhage.

Methods: We performed a phase lll, prospective, randomised, open-label study induding patients with objectively
diagnosed VKA-assodated intracranial haemorrhage between November 2008 and April 2011 in 22 centres in
France. Patients were randomised to receive 25 or 40 |U/kg of 4-factor PCC. The primary endpoint was the
international nomalised ratio (INR) 10 minutes after the end of 4-factor PCC infusion. Secondary endpoints were
changes in coagulation factors, global clinical outcomes and incidence of adverse events (AEs).

Results: A total of 59 patients were randomised: 29 in the 25 IU/kg and 30 in the 40 IU/kg group. Baseline
demographics and clinical characteristics were comparable between the groups. The mean INR was significantly
reduced to 12 - and <15 in all patients of both groups - 10 minutes after 4-factor PCC infusion. The INR in the 40
IU/kg group was significantly lower than in the 25 IU/kg group 10 minutes (P = 0001), 1 hour (P = 0001) and 3
hours (F = 002) after infusion. The 40 |U/kg dose was also effective in replacing coagulation factors such as PT (P =
0.038), Al (P = 0.001), FX (P <0.001), protein C (P = 0002) and protein S (0.043), 10 minutes after infusion. However,
no differences were found in haematoma volume or global clinical outcomes between the groups. Incddence of
death and thrombotic events was similar between the groups.

Conclusions: Rapid infusion of both doses of 4-factor PCC achieved an INR of 1.5 or less in all patients with a
lower INR observed in the 40 IU/kg group. No safety concerns were raised by the 40 |U/kg dose. Further trials are
needed to evaluate the impact of the high dose of 4-factor PCC on functional outcomes and mortality.

Trial registration: Eudra CT number 2007-000602-73.
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Clinical review: Prothrombin complex concentrates -
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Table 1. Composition of PCCs in the World Federation of Hemophilia register of clotting factor concentrates

International units relative to factor IX

Factor Factor Factor Factor Additional
Brand name Manufacturer Il Vil IX X Viral inactivation information
Bebulin V! Baxter BioScience, 120 (13) 100 100 Vapour heat, 60°C for 10 hours at 190 mbar, Heparin added
Austria then 80°C for 1 hour at 375 mbar
Beriplex P/N CSL Behring 128 68 00 152 Pasteurisation at 60°C for 10 hours, and Protein
Germany nanofiltration antithrombin, heparin
and albumin added
Cofact Sanquin, 56-140 2880 100 56-140 Solvent/detergent and 15 nm Antithrombin added
the Netherlands nanofiltration
KASKADIL LFB, France 148 40 00 60 Solvent/detergen Heparin added
Octaplex Octapharma, Austria ~ 44-152 3696 100 50 Solvent/detergent and nanofiltration Heparin added; low
and France activated factor VI
content
Profilnine SD Grifols, USA 148 (11) 100 64 Solvent/detergent -
Prothrombinex VF CSL Bioplasma, 100 (-) 100 100 Dry heat, 80°C for 72 hours and -
Australia nanofiltration
Prothromplex T Baxter BioScience, 100 85 00 100 Vapour heat, 60°C for 10 hours at 190 mbar,  Antithrombin and
Austria then 80°C for 1 hour at 375 mbar heparin added
UMAN Complex DI.  Kedrion, Italy 100 (-) 100 80 Solvent/detergent and dry heat, 100°C for Antithrombin and

30 minutes heparin added




Table 2. Studies reporting thrombogenic complications associated with the use of PCCs

Number of
PCC Number of thrombotic
Publication Study type indication patients complications  Nature of complications Notes
Lusher [11] Physician survey Haemophilia Not available 72 (reported Various (for example, deep Increased risk among patients
and reqgistry (150 physicians over a venous thrombosis of the receiving large, repeated
surveyed) 4-year period) leg, pulmonary embolus, DIC)  doses of PCC
Lankiewiczand Retrospective Warfarin reversal 58 - Deep vein thrombosis (n1=2),  Thrombotic complications
colleagues [15]  review non-ST elevation myocardial were not attributable to PCC
infarction (n = 2) therapy
van Aart and Prospective, Oral anticoagulation 93 2 Thrombotic stroke (n = 2) Both patients were elderly and
colleagues [16] randomised reversal had atrial fibrillation; one had
controlled trial (acenocoumarol or vascular disease and the other
phenprocoumon) had a large haematoma
Preston and Prospective, Warfarin reversal 42 1 Thrombotic stroke Stroke occurred following leg
colleagues [17]  uncontrolled amputation, 48 hours after
trial PCC treatment. Patient had
peripheral vascular disease
Pabinger- Prospective, Oral anticoagulation 43 1 Suspected pulmonary Patient had risk of thrombosis
Fasching and uncontrolled reversal (vitamin K embolism (fatal) due to metastatic
colleagues trial antagonists) gastrointestinal cancer and
[18,55] atrial fibrillation
Bagot and Case report Warfarin reversal ] 1 Myocardial infarction (fatal) No definite causal link with
colleagues [19] PCC administration; patient
may have had DIC related to
abdominal sepsis
Warren and (Case report Warfarin reversal ] 1 Intracardial thrombosis (fatal) Patient had a history of
Simon [20] ischaemic stroke and deep
venous thrombosis; general
disturbance of coagulation
Kohler and Case reports Perioperative setting, 5 5 Thrombotic events (fatal) All patients received an old

colleagues [22]

(n=5)

acquired deficiencies
of coagulation factors

PCC that was withdrawn in
1994; all patients had
underlying diseases
predisposing them to
thrombosis or DIC

DIC, disseminated intravascular coagulation; PCC, prothrombin complex concentrate.
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Table 3. Pharmacovigilance data for some of the commercially available PCCs

Number of Number of
Amount Estimated cases of Number of cases of
Brand name Dates of produced number of proven infection cases of proven
(manufacturer) survey to date applications transmission HIT type lI thromboembolism
Beriplex P/N 1996 to 2004 >400 million >200,000 0 0 0 (two cases were reported
(CSL Behring, units (average dose but PCC not established as
Germany) 2,000 units) the cause)
Cofact 1997 to 2006 ~97 million ~64,000 t0 82,500 0 0 0
Canm -
Can, e elengede MENOS INFECCIONES
R T POTENCIALMENTE GRAVES
Uman 2005 to 2007 ~31.5 million ~16,000 0 0 0
Complex D. units (average dose
(Kedrion, Italy) 2,000 units)

Pharmacovigilance data for some of the commercially available prothrombin complex concentrates (PCCs) listed in the World Federation of Hemophilia register of
clotting factor concentrates, excluding those for national markets only [54]. HIT, heparin-induced thrombocytopaenia.
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Table 1

Grading of recommendations after Guyatt et al. [8]

Grade of recommendation Cilarity of riskhenefit Chuality of supporfing evidenos Implications
1A
Strong recommendation, high-qualty Bsnefits clearly cutweigh risk and Randomised controlled trisls (RCTs) Strong recommendations, can apply 1o
eyidencs burd=ns, or woe wmEa withouw? lrmetations o most pabients in most cirowsmsiances
overatesdming evidence from without reservation
chiseneali shudies
1B
Strong recommendation, modsrabs- Besnefits clearly catweigh risk and RCTs with imporiant Emitations Strong recommendations, can apply 1o
quality evidencs burdens, or vios vess (inconsistent results, methodaological most pabients in most cirowsmsiances
flowes, indirect, or imprecise] or without reservation
enceptionaly = ﬁu:i:n:c from
chisenational
L
Strong recommendation, low-quality or  Benefils. clearly outweigh risk and Obsermtional shudies or case senss recommendation but

very low-gquality evidenos

A

Weak recommendation, high-qualty
evidencs

B

Weak recommendation, moderate-
quality evidencs

2

Weak recommendation, low-quality or
very low-gquality evidenos

burd=ns, or woe wmEa

B=nefits closely balanced with risks
and bard=n

Be=nefits closaly balanced with risks
and burd=n

Uncerinin
nsks, and burden; benefis, nsk, and
barden may be closely balanoed

im B =sdmates of benefis,

RCTs without i Imitabcns or
ni.'emhdm ewdence from
ohinsmny shudi=g

RCTs with imporiant kmitations
(inconsistent results, methodaological
flowes, indirect, or imprecise] or
enceptionaly = ﬁu:i:n:c from
chis=mnaticral

Cibsersalional shodies or case senss

Strong
change when higher-qualty
becomes u.l.'u.iu.m

Weak rscommendation, b=si achon
may difier depending on arcumstances
or patisnis’ or socisinl valses

Weak recommendation, besi ncbion

may difier depending on arourstances
or patisnis’ or socisinl valses

Verny weak recommendation, other
ahematives may be equally ressonable
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METODOS

Datasets from severely injured and bleeding
patients with established coagulopathy upon
emergency room (ER) arrival from two
retrospective trauma databases, (1) TR-DGU
(Germany) and (i1)- Innsbruck Trauma Databank/
ITB (Austria), that had received two different
strategies of coagulopathy management during
initial resuscitation, (1) fresh frozen plasma (FFP)
without coagulation factor concentrates, and (i1)
coagulation factor concentrates (fibrinogen and/
or prothrombin complex concentrates) without
FFP, were compared for morbidity, mortality and
transfusion requirements using a matched-pair
analysis approach.



RESULTADOS

There were no major differences in basic characteristics and
physiological variables upon ER admission between the two
cohorts that were matched. ITB patients had received
substantially less packed red blood cell (pRBC)
concentrates within the first 6h-after admission (median 1.0
(IQR,5 ;5 0-3) vs 7.5 (IQR,; ;5 4—12) units; p<0.005) and the
first 24h as compared to TR-DGU patients (median 3 (IQOR,;_
75 0—8) vs 12.5 (8-20) units; p<0.008). Overall mortality was
comparable between both groups whilst the frequency.for
multi organ failure was significantly lower within the group
that had received coagulation factor concentrates
exclusively and no FFP. during initial resuscitation (n=3 vs
n=15; p=0.015). This translated into trends towards reduced
days on ventilator whilst on ICU and shorter overall in-
hospital length of stays (LOS).
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BACKGROUND: Coagulopathy related to massive
bleeding has a multifactorial aetiology. Coagulopathy is
related to shock and blood loss including consumption
of clotting factors and platelets and hemodilution. Addi-
tionally hyperfibrinolysis, hypothermia, acidosis, and
metabolic changes affect the coagulation system. The
aim of any hemostatic therapy is to control bleeding
and minimize blood loss and transfusion requirements.
Transfusion of allogeneic blood products as well as the
presence of coagulopathy cause increased morbidity
and mortality.

STUDY DESIGN AND METHODS: This paper presents
a short review on new treatment strategies of coagul-
opathy, related to massive blood loss.

RESULTS: Paradigms are actively changing and there
is still shortage of data. However, there is increasing
experience and evidence that “target controlled algo-
rithms” using point-of-care monitoring devices and
coagulation factor concentrates are more effective com-
pared to transfusion of fresh frozen plasma, indepen-
dently of the individual clinical situation.
CONCLUSION: Future treatment of coagulopathy asso-
ciated with massive bleeding can be based on an indi-
vidualized point-of-care guided rational use of
coagulation factor concentrates such as fibrinogen, pro-
thrombin complex concentrate, and recombinant factor
Vlla. The timely and rational use of coagulation factor
concentrates may be more efficacious and safer than
ratio-driven use of transfusion packages of allogeneic
blood products.




PROTHROMBIN COMPLEX
CONCENTRATE (PCC)

PCC has been used for many years for the treatment of
congenital coagulation disorders and is recommended for
reversing oral anticoagulation. PCCs contain coagulation
factors II, VII, IX, and X. There are differences among prod-
ucts in the concentrations of these factors and other con-
stituents including heparin, protein C, and protein S.
Reduced thrombin formation and an associated need for
PCC must be expected if the activity of the procoagulants,
and prothrombin especially, is <30%. This generally only
occurs with blood losses >150%-200% of the estimated
blood volume. Critical levels can be detected with the use
of standard coagulation tests (prothrombin time < 30%)
or thrombelastography and/or ROTEM.#* A liberal
administration practice of PCC might be associated with
an increased risk for thromboembolic complications as
shown in two animal trials.**®* Until now, the efficacy of
PCC in massive bleeding has not been proven in any pro-
spective controlled study. The author wants to caution an
uncritical application of PCC in clinical practice.

FIBRINOGEN CONCENTRATE

In severe traumatized and massively bleeding patients,
fibrinogen usually reaches critical levels at an early stage.
Clinical data from gynecology,” neurology,’ and cardiac
surgery'’ show that the perioperative and postoperative
hemorrhagic tendency is increased when fibrinogen levels
are below 150-200 mg/dL. Data on the efficacy of fibrino-
gen concentrates in acquired fibrinogen deficiency are
limited. In vitro studies and experimental investigations,
as well as reports from postmarketing surveillance and
retrospective data analyses,'-'" have shown consistently
that fibrinogen can increase clot firmness and improves
survival of severely injured massively bleeding patients or
soldiers." Four small prospective clinical studies exam-
ined the use of fibrinogen concentrate (thrombelastom-
etry [ROTEM, TEM Innovation, Munich, Germany],
assisted in two studies). In all four studies, coagulation
was optimized, perioperative bleeding was reduced by

32%, and transfusion requirement was significantly
reduced.”*



Nienaber and colleagues compared the datasets from
severely injured and bleeding patients from the German
Trauma Data Registry and the Innsbruck Trauma Data-
bank (Austria) in a matched pair analysis. The German
patients received FFP without coagulation factor concen-
trates, while the patients from Innsbruck received solely
coagulation factor concentrates (fibrinogen and/or PCCs)
guided by thrombelastometry without transfusion of any
FFP. The patients from Innsbruck had received substan-
tially less red blood cells as compared with the German
patients (p < 0.005). The frequency for multiorgan failure
was significantly lower within the group that had received
exclusively coagulation factor concentrates (p=0.015).”
The same results were found in a retrospective analysis
comparing retrospective data from the Salzburg Trauma
Center, Austria with data from the German Trauma Regis-
ter. A thrombelastometry-guided coagulation manage-
ment with the use of clotting factor concentrates
depending on the individual needs resulted in a decreased
rate of allogeneic transfusion.”’

In summary, massive transfusion protocols are
unlikely to be suitable for all kinds of bleeding. Neverthe-
less, prospective randomized controlled trials are neces-
sary to prove this hypothesis and to confirm the currently
available data. Right now, one prospective randomized
controlled double blinded study investigates the efficacy
of early administration of fibrinogen concentrate in severe
traumatized patients on the scene, while another prospec-
tive randomized controlled trial compares the use of FFP
with coagulation factor concentrates in severly injured
patients in the emergency room (for further information:
http://www.clotwork.at).
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Table 1: Demographic and clinical data

All patients Survivors Mon-survivors

N 131 99 (76%) 32 (24%)
Age (years) 46+ 18 44 +17 52 20
Male (n [3&]) 96 (73%) 72 (73%) 24 (75%)
Weight (kg) 79+ 14 79+ 15 78 + 11

BMI (kg/m?) I6+6 J6+6 27+6

GCS 1M+x4 11£4 8+4*

155 38+15 36+15 44 +15*
ATS g6.2+15 65+13 5.1+ 15*
TRISS &6+ 31 74+ 127 46 +31*
RISC N7 79+ 32 47 £ 29*

Data are presented as mean * standard deviation, or as absclute and relative frequency. * P < 0.05, significant difference between survivors
and non-survivors. BMI, body mass index; GC5, Glasgow Coma Scale; IS5, Injury Severity Score; n, number of patients; RISC, Revised Injury
Severity Classification Score; RTS, Revised Trauma Score; TRISS, Trauma Injury Severity Score.
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Figure 2 Comparison of the observed mortality with the mortali-
ty predicted by the trauma injury severity score (TRISS) and by
the revised injury severity classification (RISC) score. A sub-analy-
sis that excluded patients who died of untreatable brain cedema
caused by severe brain injury was also performed.



Table 3: Standard laboratory parameters

Admission to the ER

Arrival at the ICU

24 hours after admission to

the ER
Haemoglobin (13.5t0 17 g/dL) 9.6+ 2.8 9.6 2.1 92x15
Haematocrit (40 to 50%) 28+8 2816 274
Platelet count (150 to 350 166 + 64 a0 + 49 79+37
*1000/pL)
PT (11 to 13.5 seconds) 203£83 226199 188+3.2
aPTT (26 to 35 seconds) 53148 69 + 47 49+ 21
Fibrinogen (200 to 450 mg/dL) 126 £ 65 150+ 50 228+ 71

aPTT, activated partial thromboplastin time; ER, emergency room; PT, prothrombin time. Data are presented as mean + standard deviation;

normal range is indicated in parentheses.
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Figure 3 Perioperative changes in plasma fibrinogen concentra-
tion. Measurements were performed on admission to the emergency
room (ER), on arrival at the intensive care unit (ICU), 24 hours after ad-
mission to the ER, on the third and the seventh postoperative days. The
hatched area shows the normal physiclogical range of plasma fibrino-
gen concentration. The boxes represent the interquartile range, the
lines represent the mean, and the whiskers extend to 95% confidence
interval for the mean. The circles represent outside values, larger that
the upper quartile plus 1.5 times the interguartile range, and the
squares represent far out values, larger that the upper quartile plus
three times the interquartile range.

——

ER. Icu 24h Day 3 Dayr




Table 4: Haemostatic therapy and RBC transfusion

Total administered until arrival at ICU

Total administered during 24 hours after
admission to the ER

Number of patients Dose Number of patients Dose
treated treated

Fibrinogen 123 6 (4, 9) 128 71(5,11)
concentrate (g)
PCC (W) 83 1800 (1650, 3100) 101 2400 (1800, 3600)
FFP (L) 5] 10(7,10) 12 10(9.75, 11.25)
PC(U) 22 21,2 29 2(2,3)
RBC (U) 125 64, 10) 131 10(6,13)

Data are presented as median (25th percentile, 75th percentile). Total number of patients = 131. ER, emergency room; FFP, fresh frozen
plasma; PC, platelet concentrate; PCC, prothrombin complex concentrate; RBC, red blood cell concentrate.



Table 5: Timing of the administration of coagulation factor
concentrates

Time of administration Number of patients
<1 hour after arrival in ER 68

1-2 hours after arrival in ER 34

2-6 hours after arrival in ER 24

6-24 hours after arrival in ER 5

ER, emergency room.



Key messages
+ The present study describes goal-directed haemo-
static therapy of haemorrhage in severe trauma
patients, in whom the administration of coagulation
factor concentrates was tailored to correct the hae-
mostatic defects identified by thromboelastometric
analyses.
+ The results show that coagulation factor concen-
trates (fibrinogen concentrate as first-line haemo-
static therapy and additional PCC) can be used
successfully in trauma patients with severe bleeding.
+ Thromboelastometry (ROTEM) allowed rapid and
reliable diagnosis of the underlying coagulopathy and
guided the haemostatic therapy.
+ Observed mortality appeared lower than the mor-
tality predicted by the TRISS and by the RISC score.
+ This treatment strategy may reduce allogeneic blood
product transfusion, and prospective, randomized
studies appear warranted.



Manejo de la hemorragia en la
cirugia cardiotoracica.
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El sangrado es un problema importante en la cirugia cardiotoracica,
y aproximadamente el 20% de todos los productos de la sangre se
transfunde en esta configuracion clinica en todo el mundo. Las
practicas de transfusion, sin embargo, son muy variables entre los
diferentes hospitales y mas de 25% de las transfusiones de sangre
alogénica se han considerado inadecuados. Por otra parte, tanto el
sangrado vy la transfusion de sangre alogénica se asocia con una
mayor morbilidad, la mortalidad y los costos hospitalarios. En las
ultimas décadas, se han hecho varios intentos para encontrar un
agente hemostatico universal a asegurar la hemostasia durante y
después de la cirugia cardiotoracica. La mayoria de los farmacos
estudiados en este contexto ya sea han fracasado para reducir el
sangrado y los requerimientos de transfusion o se han asociado con
eventos adversos graves, tales como insuficiencia renal aguda o
trombdtico / eventos tromboembdlicos vy, en algunos casos, el
aumento de la mortalidad



Por lo tanto, un tratamiento hemostatico dirigido a un objetivo
individualizado ("enfoque theranostic") parece ser mas apropiada
para detener el sangrado en este complejo entorno clinico. El uso
del punto-de-cuidado (POC) y transfusion de algoritmos de gestion
de coagulacion guiado por pruebas viscoelasticas tales como
tromboelastometria / tromboelastografia en combinacién con las
pruebas de la funcion plaquetaria tales como POC toda impedancia
agregometria sangre, y basado en la terapia de primera linea con el
fibrindgeno y protrombina complejo concentrado se han asociado
con menores necesidades de transfusion de sangre alogénica, la
reduccidon de la incidencia de eventos adversos trombodticos /
tromboembadlicos y la relacionada con la transfusion, y mejores
resultados en la cirugia cardiaca. Este articulo revisa la literatura
actual se trata de la gestion de la hemorragia en la cirugia
cardiotoracica en base a diagnosticos POC y con concentrados de
factor de coagulacion especifico y su impacto en las necesidades de
transfusion y los resultados de los pacientes.



Protrombina complejo concentrado
en la reduccion de la pérdida de
sangre durante el trasplante
ortotopico de higado: Proton-trial.
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Abstracto
ANTECEDENTES:

En los pacientes con cirrosis, la sintesis de factores de coagulacion
puede ser deficiente, reflejada por una prolongada protrombina
tiempo. Aunque los factores anticoagulantes disminuyen también, la
pérdida de sangre durante el trasplante ortotépico de higado todavia
puede ser excesivo. La pérdida de sangre durante el trasplante
hepatico ortotopico es administrado actualmente por la transfusion de
concentrados de glébulos rojos, concentrados de plaquetas, plasma
fresco congelado, y el fibrindgeno concentrado . La transfusion de
estos productos puede, paraddjicamente, provocar un aumento de la
tendencia a la hemorragia por hipertension portal agravado. El efecto
hemostatico de estos productos, por lo que puede ser eclipsado por
complicaciones hemorragicas debido al volumen de contraste
overload.In a estos productos de transfusion, la

protrombina complejo concentrado es un bajo volumen altamente
purificado concentrado, que contiene los cuatro factores de la
coagulacion dependientes de la vitamina K.



e Estudios anteriores han sugerido que la
administracion de la
protrombina complejo concentrado es un método
eficaz para normalizar una
prolongada protrombina tiempo en pacientes con
cirrosis hepatica. Nuestro objetivo es investigar si la
administracion preoperatoria
de protrombina complejo concentrado en los
pacientes sometidos a trasplante hepatico por
cirrosis hepatica en fase terminal, es un método
seguro y eficaz para reducir la pérdida de sangre
perioperatoria y la necesidad de transfusion.



Metodos y diseno

e Se trata de un estudio doble ciego, multicéntrico,
los pacientes trial.Cirrhotic aleatorios controlados
con placebo con un INR prolongado (> 1,5)
sometidos a trasplante hepatico se asignaron al
azar entre el placebo o |la
protrombina complejo concentrado
de administracion antes de la cirugia. Se
registraron los datos demograficos, quirurgicosy
de transfusion. El resultado primario de este
estudio es las necesidades de transfusion de
globulos rojos



Los pacientes con cirrosis avanzada que han reducido los niveles
plasmaticos de las dos proteinas de la coagulacion pro-y
anticoagulantes. protrombina complejo concentrado es un producto
de bajo volumen de plasma que contiene tanto procoagulante y
proteinas anticoagulantes y la transfusion no afectara el estado del
volumen antes del procedimiento quirudrgico. Nuestra hipotesis es
gue la administracion deprotrombina complejo concentrado dara
lugar a una reduccion de la pérdida de sangre perioperatoria y las
necesidades de transfusion.Tedricamente, la administracion

de protrombina complejo concentrado puede estar asociada con un
mayor riesgo de complicaciones tromboembdlicas. Por lo tanto, las
complicaciones tromboembodlicas son un importante criterio de
valoracion secundario y la ocurrencia de este tipo de complicacion se
controlarse estrechamente durante el estudio.



Transfusion. 2013 Jan; 53 Suppl 1:91 S-95S. doi:
10.1111/trf.12041.
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 Abstracto
e ANTECEDENTES:

* La coagulopatia relacionada con la hemorragia masiva tiene
una etiologia multifactorial. La coagulopatia se relaciona a
los golpes y la pérdida de sangre incluyendo el consumo de
factores de coagulacion y las plaquetas y
hemodilucion. Ademas hiperfibrinolisis, hipotermia,
acidosis, y los cambios metabodlicos afectan el sistema de
coagulacion. El objetivo de cualquier terapia es
hemostatico para controlar el sangrado y reducir al minimo
la pérdida de sangre y las necesidades de transfusion. La
transfusion de productos sanguineos alogénicos asi como la

presencia de coagulopatia causa aumento de la morbilidad
y la mortalidad



MATERIALES Y METODOS:

En este trabajo se presenta una breve resena sobre las
nuevas estrategias de tratamiento de la coagulopatia,
relacionados con la pérdida masiva de sangre.

RESULTADOS:

Los paradigmas estan cambiando activamente y todavia
hay escasez de datos. Sin embargo, cada vez hay mas
pruebas de que la experiencia y "objetivo" algoritmos
controlados utilizando dispositivos de control de punto de
cuidado y concentrados de factor de coagulacion son mas
eficaces en comparacion con la transfusion de plasma
fresco congelado, independientemente de la situacion
clinica individua



e« CONCLUSION:

e Eltratamiento futuro de la coagulopatia asociada con
hemorragia masiva puede estar basado en un punto de
atencion guiada uso racional individualizado de
concentrados de factor de coagulacion tales como el
fibrindgeno, protrombina complejo concentrado, y
factor Vlla recombinante. El uso oportuno y racional de
los concentrados de factor de coagulacion puede ser
mas eficaz y mas seguro que el uso de la relacion
impulsada por paquetes de productos de transfusion
de sangre alogénica.

 © 2013 Asociacion Americana de Bancos de Sangre.
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Abstracto
Fondo

FFP y factor de coagulacion concentrados se utilizan
para corregir la coagulopatia inducida por trauma

(TIC). Sin embargo, los datos sobre los perfiles de
coagulacion que investigan los efectos de la terapia son

eSCasS0s.

Métodos

Se trata de un analisis de 144 pacientes con trauma
mayor roma ((ISS) = 15), que fueron incluidos en un
estudio de cohorte prospectivo de las caracteristicas y el
tratamiento de las TIC. Los pacientes que recibieron
concentrado de fibrindbgeno y / o concentrado de
complejo de protrombina solo (Grupo CF) se
compararon con aquellos, ademas, que reciben
transfusiones de FFP (FFP Grupo).



Resultados

Sesenta y seis pacientes recibieron exclusivamente CF, mientras
que 78 pacientes recibieron, ademas, FFP. En general, los
pacientes eran comparables en cuanto a edad, género y ISS
(CF Grupo, ISS 37 (29, 50); FFP Grupo ISS 38 (33,55),p =
0,28). Los pacientes tratados s6lo con FQ mostraron suficiente
hemostasia y recibieron significativamente menos unidades de
gldbulos rojos (RBC) y plaguetas que aquellos que también
recibe FFP [(RBC 2 (0, 4) U vs 9 (5, 12) U; plaquetas 0 (0, 0) U
vs1(0,2)U,p < 0,001)]. Ademas, un menor numero de
pacientes en el Grupo CF desarrollaron fallo multiorganico
(MOF) (18,2% frente a 37,2%, p = 0,01) o sepsis (16,9%
frente a 35,9%, p = 0,014) que en el Grupo FFP.Propension
puntaje de coincidencia (n = 28 pares) que se utiliza para
reducir el impacto de la seleccion del tratamiento confirmo que la
administracion adicional de FFP no mostré ningun beneficio en
la restauracion de la hemostasia, pero se asocié con un numero
significativamente mas altas tasas de transfusion de globulos
rojos y plaqueta



Conclusion

* El uso de la FQ solo corrigio eficazmente
coagulopatia en pacientes con traumatismo
cerrado grave y de forma concomitante
disminucion de la exposicion a la transfusion
alogénica, que puede traducirse en un mejor

resultado.



Estudio piloto 03 :: RETIC

Re versal de T rauma | nduced C oagulopathy con concentrados de
factores de la coagulacion o de plasma fresco congelado. prospectivo,
abierto, de grupos paralelos, ensayo clinico, aleatorizado, monocéntrica

OBIJETIVO Y PUNTO FINAL

Objetivo principal

El objetivo del estudio es evaluar la diferencia en la incidencia de
insuficiencia organica multiple (MOF) después del tratamiento de las TIC
con plasma fresco congelado (PFC) o concentrados (CFC), factor de
coagulacion.

Objetivo primario
El objetivo primario del estudio es la diferencia en la incidencia de MOF
entre la CFCy los grupos de FFP.

INFORMACION GENERAL
Estudio Inicio: Marzo 2012

Fin del estudio: marzo 2014
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Numero de pacientes

200 (2x100) pacientes evaluablesDuracidn de la participacion del paciente

e Tratamiento de Urgencias (ED) hasta las 24h en la UCI

e Periodo de seguimiento "Control Médico": hasta el dia 30 después de |la
admision

Investigacion Medicamento:

factor de coagulacién concentrados (CFC):

. ® concentrado de fibrinégeno, Haemocomplettan ® P 1g, CSL Behring, Marburg,
Alemania (1,0 g por cada 50 ml)

e concentrado de complejo de protrombina (PCC), Beriplex ® P / N 500, CSL .
Behring, Marburg, Alemania

e concentrado de FXIII: Fibrogammin ©® P 250 Ey P 1250 E, CSL Behring, Marburg,
Alemania Fresh Frozen Plasma: ¢ Octaplas SD sangre tipo 0, A, By AB ®
Octapharma Pharmazeutika, Wien Numero de pacientes 200 (2x100) pacientes
evaluables duracion de la participacion del paciente ¢ Tratamiento:
Departamento de Emergencia (ED) hasta 24 horas en la UCI ¢ Periodo de
seguimiento "Control Médico": hasta el dia 30 después de la admisidn
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CRITERIOS DE INCLUSION PRINCIPALES

|.1. Hombres y mujeres sujetos > 18 anos y <80 anos,

|.2. Trauma mayor (ISS> 15),

|.3. Los signos clinicos de sangrado en curso o los pacientes que
estan en riesgo de hemorragia significativa evaluados y juzgados
por el equipo de la disfuncidn eréctil en cargo de paciente

|.4. La presencia de coagulopatia se define mediante ensayos
Rotem el siguiente,

- Los pacientes con disminucion concomitante polimerizacion de
fibrindgeno, medida con ROTEM ® FibTEM A10 <7 mm después de
10 min

- Los pacientes con disminucion de los niveles de factor de
coagulacion concomitantes, medida con ROTEM ® Extem CT> 90
seg
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CRITERIOS DE EXCLUSION PRINCIPALES

E.1. Lesion letal

E.2. CPR en la escena,

E.3. Lesion cerebral aislada, quemaduras

E.4. Lesiones Avalancha

E.5. La administracion de factor de coagulacion o FFP se concentra antes de ED
admision

E.6. Retrasada (> 6 horas después del trauma) la admisiéon a ED

E.7. Uso de los anticoagulantes orales, o inhibidores de la agregacion de plaquetas
dentro de 5 dias antes de la lesidn conocido

E.8. Antecedentes de reacciones alérgicas graves a los productos de plasma
E.9. Historia conocida de alteracion hemostatica congénita, deficiencia de IgA o
Proteina C

E.10. Los pacientes con antecedentes de eventos tromboembdlicos (infarto de
miocardio, angina de pecho inestable, apoplejia trombosis venosa profunda,
embolia pulmonar) o trombocitopenia inducida por heparina (TIH) tipo 2 en el
previo 12 meses

E.11. Los pacientes con un peso corporal <45 kg y> 150 kg

E.12. Los pacientes que son conocidos por estar embarazada



Estudio piloto 03 :: RETIC

Plan de investigacion

los pacientes traumatizados graves (ISS> 15), ingresados en urgencias del Hospital
Universitario de Innsbruck, con sangrado evidente y / o que estdn en riesgo de
hemorragia significativa se proyectara mediante ensayos Rotem durante el
tratamiento de la disfuncion eréctil y las intervenciones quirargicas / radiolégicos
posteriores por tener coagulopatia (TO) .

Si un paciente cumple con los criterios de inclusion (T1) y es reclutado para el
estudio (criterios de inclusion y exclusidon: véase mas arriba), un primer estudio
muestra de sangre relacionada (40 ml) se sortearan, y los datos recogidos.
Posteriormente, a 100 pacientes se seran aleatorizados para recibir concentrado
de fibrindgeno y / o concentrado de complejo de protrombinay / o FXIII
concentrar para la reversidon de la coagulopatia, mientras que las otras 100
pacientes recibiran FFP 15ml/kg BW, respectivamente.

El estudio de gestion de la coagulacion especifica utilizando CFC o FFP comienza
con la asignacioén al azar ( T1) y se continud durante las primeras 24 horas en la UCI
(unidad de cuidados intensivos T24). Dependiendo de las necesidades individuales
de un solo paciente (T1) o varios episodios de tratamiento (T2-Txy) ocurrira.
administracion del farmaco de estudio esta dirigido a corregir cada solo episodio
de sangrado que ocurre coagulopathic segun la evaluacion de FIbTEM y Extem.



Estudio piloto 03 :: RETIC

Tanto en los grupos ROTEM ( Extem, FibTEM) se llevara a cabo 20 minutos
después de la administracion del farmaco de estudio para asegurar la
inversion suficiente de coagulopatia. Si persiste la coagulopatia, la dosis
del farmaco del estudio se repetira y eficacia comprobado
posteriormente.

El fracaso del tratamiento se registrara si el sangrado persiste y
parametros Rotem no mejoran después de dos veces las dosis del farmaco
del estudio. En estos casos, se administrara tratamiento de rescate
hemostatico. CFC (concentrado de fibrindgenoy /o PCC,y /o
concentrado de FXIIl) sera administrado a los pacientes asignados al azar
para recibir FFP y FFP se administraran a los pacientes del grupo de CFC.
Al momento del ingreso en la UCI (unidad de cuidados intensivos TO), 24
horas (T24 UCI) y 48 horas (T48 UCI) después siga estudiando muestras de
sangre relacionados se dibujan.

Las indicaciones de la transfusion de globulos rojos o plaquetas, la
administracion de antifibrinoliticos, el tratamiento de sustitucion de la
acidosis, la hipotermia, la hipocalcemia y el volumen son similares para
ambos grupos y el tratamiento se realizaron de acuerdo a la rutina clinica.
Ademas de la gestion de coagulacion durante el tratamiento de la
disfuncion erécti
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EL COMPLEJO PROTROMBINICO
OBTENIENDd) EL EQUILIBRIO DE LA COAGULACION

Background: High-quality anticoagulation management is required to keep these narrow thera-
peutic index medications as effective and safe as possible. This article focuses on the common
important management questions for which, at a minimum, low-quality published evidence is
available to guldc best practices.

Methods: The methods of this guideline follow those described in Methodology for the Develop-
ment of Antithrombotic Therapy and Prevention of Thrombosis Guidelines: Antithrombotic
Therapy and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-
Based Clinical Practice Guidelines in this supplement.

Results: Most practical clinical questions regarding the management of anticoagulation, both oral
and parenteral, have not been adequately addressed by mnd()mucd trials. We found sufficient
evidence for summaries of recommendations for 23 questions, of which only two are strong rather
than weak recommendations. Strong recommendations include targeting an international normal-
ized ratio of 2.0 to 3.0 for patients on vitamin K antagonist therapy (Grade 1B) and not routinely using
pharmacogenetic testing for guiding doses of vitamin K antagonist (Grade 1B). Weak recommenda-
tions deal with such issues as loading doses, initiation overlap, monitoring frequency, vitamin K sup-
plementation, patient self-management, weight and renal function adjustment of doses, dosing
decision support, drug interactions to avoid, and prevention and management of bleeding complica-
tions. We also address antl(()agulatmn management services and intensive patient education.
Conclusions: We offer guidance for many common anticoagulation-related management prob-
lems. Most antlcodgul.ltl()n management questions have not |)ccn adequately studied.

CHEST 2012; 141(2)(Suppl):e1525—-184S

Abbreviations: AMS = anticoagulation management service; aPTT = activated partial thromboplastin time; COX = cyclo-
oxygenase; FFP = fresh frozen l)l‘lb]l]‘l. HR = hazard ratio: INR = international normalized ratio: LMWH = low-molecular-
\\(*wht heparin; NSAID = nonsteroidal antiinflammatory drug; PCC = prothrombin complex concentrate; PE = pulmonary
¢ ml)()llsm POC = point-of-care; PSM = patient self-management; PST = patient self-testing; RCT = randomized controlled
trial; RR = risk ratio; SC = subcutaneous; TTR = time in tllm apeutic range; UFH = ll]lh‘d(tl()lldt(‘(] heparin; VKA = vitamin K
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EL COMPLEJO PROTROMBINICO
OBTENIENDb EL EQUILIBRIO DE Lf COAGULACION

Recommendations

9.3. For patients with VKA-associated major
bleeding, we suggest rapid reversal of antico-
agulation with four-factor PCC rather than with
plasma (Grade 2C).

We suggest the additional use of vitamin K 5 to
10 mg administered by slow IV injection rather
than reversal with coagulation factors alone

(Grade 20).
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PLASMA FRESCO CONGELADO

_ DEBE SER GRUPO SANGUINEO ESPECIFICO

COMPLEJO PROTROMBINICO

HEIVIPO DE DESCONGELADO ®

VOLUIVIENES ALTOS

CONTENIDO VARIABLE DE FACTORES ®

- | ES

EFECTOS NO PREDECIBLES

NO INACTHIVACION VIRAL

RIESGO DE IIRALI

“) ‘.(,\2“ ',‘. \) i

b \
AN, N
4
W
'l ¢ N
b
]
1|
1|

1,5 liter
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\

‘v \
TERAP|A CON EL COMPLEJO DE PROTROMBINA
A l” 3 4 'I

PRESENTACION : 1 FRASCO VIAL CON 500 Ul CCP

TIEMPO DE ACCION : 10’
NO EXCEDER RE 3000 UI EN LA 12 APLICACION
VELOCIDAD DE INFUSION: 3mL /1" (75 Ul/1’)

CONTROL DE EFECTO: TIEMPO DE PROTROMBINA
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TICOAGULANTES

PARA MUCH/OS PACI NTEg LA TERAPIA C
RALE UN TRA AMIENTO VJTAL |
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EL RANGO TERAPEUTICO ES ESTRECHO TINR'2.0 - 3.5].

I

CION ES DIFICIL I.\S PACIENTES CON FACILIDAD PUEDEN
IVEL SUBOPTIMOS O* EXCESIVOS DE
CI N.



Calculo y recomendacion de dosis

INR >5.0 - 30 UI/Kg
INR<5.0 - 15UI/Kg

(Vitamina K - terapeutica adyuvante)

El British Committee for Standards in Haematology,
Iransfusion task force y el American College of Chest physicians,
recomiendan la utilizacion de CCP
como primera eleccion para la urgente reversion de ACO
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Topical Review

Section Editors: Marc Fisher, MD, and Kennedy Lees, MD

Options to Restrict Hematoma Expansion After Spontaneous
Intracerebral Hemorrhage

Thorsten Steiner. MD, PhD, MME: Julian Bésel, MD

(Stroke. 2010;41:402-409.)
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AHA/ASA Guideline

Guidelines for the Management of Spontaneous

Intracerebral Hemorrhage
(Stroke. 2010;41:2108-2129.)
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LONDON'S AIR AMBULANCE

Pre-Hospital Care Standard Operating Procedure

Use of Human Prothrombin Complex (Octaplex®)

REVIEW: July 2012
APPROVAL/ ADOPTED:

DISTRIBUTION:

RELATED DOCUMENTS: SOP Daily Routine

Crew Training Series — Octaplex
Octaplex — resource file
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Aims:

1. Describe the rationale for the pre-hospital administration of Octaplex.

2. Describe the steps to be followed in order to correctly administer Octaplex.

3. lllustrate the correct dosing regime for Octaplex to be administered by LAA crews.

4. Describe the administrative processes associated with the pre-hospital use of Octaplex.
Background:

Warfarin is an oral medication that inhibits Vitamin K participation in the synthesis of clotting
factors. There are a number of reasons that a patient may be taking Warfarin, including
recurrent deep vein thrombosis or pulmonary embolism, the presence of mechanical heart
valves or chronic atrial fibrillation. The Vitamin K-dependent clotting factors are Factors I, VII,
|IX and X. Once synthesised, these clotting factors are present in blood, ready to be used in
the clotting cascade for up to 72 hours. Warfarin inhibits the production of these factors.
Octaplex is a human prothrombin complex derived from human donor plasma and contains all
of the Vitamin K-dependent clotting factors. Octaplex is licensed for the emergency reversal
of warfarin.




Warfarinised patients who sustain a head injury or suffer a spontaneous intra-cerebral bleed
are at increased risk of developing surgically significant intracranial haematoma. This group of
patients may deteriorate more rapidly than those patients with normal clotting. Emergency
reversal of Warfarin can prevent or slow the expansion of intracranial haematoma and may
reduce the risk of catastrophic clinical deterioration occurring prior to definitive neurosurgical
care. Prothrombin complex concentrates rapidly correct coagulopathy in patients who are
taking Warfarin and should be given to selected patients at the earliest opportunity.




Pre-hospital physicians have the opportunity to deliver this intervention at a much earlier

stage than is currently achievable even with a pre-alert to the hospital. Early reversal not only
potentially limits the expansion of the haematoma but may also reduce the time to
neurosurgical intervention.

Equipment:

London’s Air Ambulance medical teams carry Octaplex in the aircraft and on all rapid
response vehicles. This drug is stored in a red insulated bag.




Octaplex insulated bag contains:

6 boxes of Octaplex (3000iu total)

Coaguchek XS plus device (fully charged unit)
Testing strips and lancets

Aide-memoire for reconstitution

3 x green patient wristbands and security devices
3 x Octaplex stickers

Octaplex can be replaced from the supply in the fridge or be obtained from pharmacy.
Policy:

Indications for use

¢ Confirmed or strongly suspected to be taking Warfarin
AND
¢ Clinical suspicion of intracranial haemorrhage

AND

¢ INR confirmed to be greater than 2 on near-patient testing

Patients with an INR of less than 2, but who otherwise meet the criteria for administration
should also be discussed with the duty consultant in pre-hospital care.




Administration of Octaplex

Dose and reconstitution

The dose is based on the patient's weight and the measured INR. Octaplex is given
immediately after reconstitution as a slow intravenous bolus over 15-30 minutes. The
maximum dose is 120mls of reconstituted solution (6 vials). The dose in mls of reconstituted
solution is given in the table below.

Octaplex dosing chart
Weight / INR 2-25 26-3.5 >3.5
40kg 40mls 80mls
45kg 40mls 100mis
50kg 80mils 100mis
Hokg 80mls 120mis
60kg 100mls 120mls
6okg 100mls 120mis
T0kqg 80mls 100mis 120mis
Takg 80mls 120mls 120mls
80kg 80mls 120mls 120mls
85kg 80mls 120mls 120mls
90kg 100mls 120mls 120mls
95kg 100mls 120mls 120mls
100kq 100mls 120mls 120mls




Algorithm for pre-hospital Octaplex administration

Confirmed or strongly suspected to
be taking Warfarin

AND

Clinical suspicion of intracranial
haemorrhage

S e

Appropriate stabilisation:
« RSl if indicated
 As per Head Injury SOP
» MNeuroprotective care

b

{ Measure INR using near- }

patient testing kit




Algorithm for pre-hospital Octaplex administration

Confirmed or strongly suspected to
be taking Warfarin

AND

Clinical suspicion of intracranial
haemorrhage

S

Appropriate stabilisation:
- RSl T indicated
- As per Head Injury SOP

- MNMeuroprotective care
. A

~

Measure INR using near-
patient testing Kit

4/\

( INR >2 | [ inr<2 |
A w
KI . Administer correct dose of \‘ Ongoing care as per
Octaplex based on patient weight Head Injury SOPF and
and INR triage to appropriate
Attach completed Octaplex sticker receiving unit

to run sheet

Attach green wrist band to patient
COngoing care as per Head Injury
SOPFP and triage to appropriate
receiving unit

5. Complete database and Q drive

spreadsheet
N -/
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REVIEW Open Access

The role of prothrombin complex concentrates in
reversal of target specific anticoagulants

Katrina Babilonia' and Toby Truijillo?

Abstract

Over the past several years a new era for patients requiring anticoagulation has arrived. The approval of new target
specific oral anticoagulants offers practitioners several advantages over traditionally used vitamin K antagonist
agents including predictable pharmacokinetics, rapid onset of action, comparable efficacy and safety, all without
the need for routine monitoring. Despite these benefits, hemorrhagic complicates are inevitable with any
anticoagulation treatment. One of the major disadvantages of the new oral anticoagulants is lack of specific
antidotes or reversal agents for patients with serious bleeding or need for urgent surgery. As use of the new target
specific oral anticoagulants continues to increase, practitioners will need to understand both the
pharmacodynamics and pharmacokinetic properties of the agents, as well as, the available literature with use of
non-specific therapies to reverse anticoagulation. Four factor prothrombin complex concentrates have been
available for several years in Europe, and recently became available in the United States with approval of Kcentra.
These products have shown efficacy in reversing anticoagulation from vitamin K antagonists, however their
usefulness with the new target specific oral anticoagulants is poorly understood. This article will review the
properties of dabigatran, rivaroxaban and apixaban, as well as the limited literature available on the effectiveness of
prothrombin complex concentrates in reversal of their anticoagulant effects. Additional studies are needed to more
accurately define the role of prothrombin complex concentrates in patients with life threatening bleeding or who
require emergent surgery, as current data is both limited and conflicting.




Table 2 TSOAC Pharmacokinetics

Dabigatran Rivaroxaban Apixaban
Target Factor lla Factor Xa Factor Xa
Dosage Form capsule tablet tablet
Bicavail ability 6% 60-80% 50-85%
Time to Peak 1-2 hours 2-4 hours 1-3 hours

Metabolism

Renal Excretion
Substrate of p- glycoprotein?

FDA approved dosing for stroke
prevention in a- fib

FDA approved dosing for VTE
prevention in hip

and knee
replacerment
FDA approved

dosing for {1) treatment of acute
DOVT or PE, or {2) long term
prevention of

recurrent DWTTPE

Conjugation; Mo CYP
involvernent

20%%
Yes

150 myg twice daily for

patients CrCL > 30 ml/min

75 mg by mouth twice
daily for CrCL 15-30 ml/min

N/A

N/A

Oxidation via &YP3A4

33%
Yes

20 mg by mouth once daily
for patients CrCL > 50 ml/min

15 mg by mouth once daily

for patients with CrCL
15-50 ml/min

10 mg once daily for patients
with CrCL = 30 ml/min

15 mg by mouth twice daily

for 21 days, then 20 mg once
daily for patients with
CrCL =30 ml/min

20 mg once daily for patients
with CrCL > 30 ml/min

Oxidation via &YP3A4

250
Yes

5 mg by mouth twice daily

2.5 mg by mouth twice daily for patients with 2
or more of the following: Age =80, weight <60 kg
or Serum Cr> 15

N/A

N/A




Table 4 Prothrombin complex concentrates composition™

Prothrombin Factor levels (IU/ml) Protein levels { 1U/ml) Other
complex
concentrate
] VI X X C S Z ATII Heparin
3 Factor
Bebulin 24-37 <5 24-37 24-37 MA MA MO Mone < Q154U FIX
Profil nine MMT 150/ MNMT 35/ 100 unit MMAT 100/ MA MA A, Mone Mone
U100 U100 U100
Factor X U Factor [X U Factor [X U
4 Factor
Beriplex 20-48 10-25 20-31 22-60 22-31 17-19 s Yo Yes
Cofact 30 13 23 26 4 21 Yies Yies Mone
Keentra 18-40 10-25 20-31 25-51 21-41 12-23 Mo Yies Yes
Octaplex 31 16 22 24 12 24 Yes Mo Yes
Activated PCC
FEIBA® 1.3 1LY 081Ul 14 UAY 1.1 11U 1.1 LAY MA MA MNo Mo

“All concentrations are approximate and vary from one lot to another.

MMT = not more than, I = international units.

UL = ILFEIBA unit.






CON('EEN’I'RADO COMPLEJO
I%ROTROMBIPIEO

Solucion esteril liofilizada
Contiene F I, FVII, FIX, FX.
Contiene cantidades relevantes de FVII.

Usado en EEUU, CANADA pare revertir los
antagonistas de Vit K.

Cada vial puede ser reconstituida con 20 ml de
agua esteril con 500 UI.

Puede ser infundidos a 6-10 ml/min
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CON&ZEN’I‘RADO COMPLEJO
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e 3000 Ul -120 ml pueden ser administrados en
20 minutos.

e Los factores I, VII, IXy X se incrementan en
40-80%. Sin disminuir plaquetas ni
hematocrito.

e Estudios comparativos de PFC vs PCC Son
estudios retrospectivos muestras pequenas.
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MANEJO DE COMPLICACIONES HEMORRAGICAS CON
COMPLEIO PROTRONIBINICO

Patient with bleeding on dabigatran therapy

. : Moderate-Severe Life~threatening
Mild bleeding bleeding bleeding

Y

* Delay next dose Symptomatic treatment + Conside :
or discontinue Mechanical compression rFV"a C
ration®

treatment as

Surgical intervention + Charcoal
appropriate

Fluid replacement and
hemodynamic support
Blood product transfusion
Oral charcoal application*
(if dabigatran etexilate
ingestion <2 hours before)

Hemodialysis
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MANEJO DE CQMPLICACIONES HEMORRAGICAS CON
" COMPLEJO PROTROMBINICO.
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Schochl et al. Critical Care 2011, 15:R83
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Transfusion in trauma: thromboelastometry-guided
coagulation factor concentrate-based therapy
versus standard fresh frozen plasma-based therapy

Herbert Schachl'?, Ulrike Nienaber®, Marc Maegele®, Gerald Hochleitner®, Florian Primavesi®, Beatrice Steitz®,
Christian Amdt’, Alexander Hanke®, Wolfgang \/oelckel" and Cristina Solomon

Abstract

Introduction: Thromboelastometry (TEM)-guided haemostatic therapy with fibrinogen concentrate and
prothrombin complex concentrate (PCC) in trauma patients may reduce the need for transfusion of red blood cells
(RBC) or platelet concentrate, compared with fresh frozen plasma (FFP)-based haemostatic therapy.

Methods: This retrospective analysis compared patients from the Salzburg Trauma Centre (Salzburg, Austria)
treated with fibrinogen concentrate and/or PCC, but no FFP (fibrinogen-PCC group, n = 80), and patients from the
TraumaRegister DGU receiving = 2 units of FFP, but no flbrln"qcn concentrate/PCC (FFP group, n = 601). Inclusion
criteria were: age 18-70 years, base deficit at admission =2 mmol/L, injury severity score (ISS) =16, abbreviated
injury scale for thorax and/or abdomen and/or extremity =3, and for head/neck < 5.

Results: For haemostatic therapy in the cmcrqemv oom and during surgery, the FFP gro up (1SS 355 + 10.5)
received a median of 6 units of FFP (range: 2, 51), while the fibrinogen-PCC group (ISS 35.2 + 12.5) received
medians of 6 g of fibrinogen concentrate (ranqc 0, 15) and 1200 U of PCC (range: 0, 6600). RBC transfusion was
avoided in 29% of patients in the fibrinogen-PCC group compared with only 3% in the FFP group (P< 0.001).
Transfusion of platelet concentrate was avoided in 919% of patients in the fibrinogen-PCC group, compared with
56% in ’hc FFP group (P< 0.001). Mortality was comparable between groups: 7.5% in the fibrinogen-PCC group
and 10.0% in the FFP group (P = 0.69).

Conclusions: TEM-guided haemostatic therapy with fibrinogen concentrate and PCC reduced the exposure of
trauma patients to allogeneic blood products.




Table 1 Incdusion criteria

Fibrinogen-PCC group FFP group (TR-DGU)
(Salzburg Trauma Centre)

Iype of ther ROTEM-guide inistration © ation fz centrate ( g 1« | pro

n, one injury with severity

1870

=2 mmol/L

) U PCC No fibrin

2
L

AIS, abbreviated injury scale; FFP, fresh frozen plasma; ISS, injury severity score; n, number of patients; PCC prothrombin complex concentrate; ROTEM,
thromboelastometry; TR-DGU, trauma registry of the German Society for Trauma Surgery.




Platelet concentrate RBC
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Figure 1 Platelet concentrate and red blood cell (RBC)
transfusion in the emergency room and during surgery.
*Platelet concentrate transfusion only reported for 371 of 601
patients from the trauma registry of the German Society for Trauma
Surgery (TR-DGU). FFP, fresh frozen plasma; PCC, prothrombin
complex concentrate.
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Modeling the Cost-Effectiveness of Prothrombin Complex
Concentrate Compared With Fresh Frozen Plasma in
Emergency Warfarin Reversal in the United Kingdom
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Estudio de coste-efectividad del empleo de concentrado
de complejo protrombinico en urgencias para evitar las
complicaciones de la sobredosificacion de anticoagulantes
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Review Article

Efficacy of red blood cell transfusion in the critically ill:

A systematic review of the literature*
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Figure 2. Association between blood transfusion and the risk of death (odds ratio [OR] and 95%
confidence interval [C]]). ACS, abdominal compartment syndrome; /CU, intensive care unit.
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Efficacy of red blood cell transfusion in the critically ill:
A systematic review of the literature*
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Figure 3. Association between blood transfusion and the risk of infectious complications (odds ratio |OR)]
and 95% confidence interval [C]]). ICU, intensive care unit.
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Transfusion of fresh frozen plasma in critically ill surgical patients
is associated with an increased risk of infection

Babak Sarani, MD, FACS; W. Jonathan Dunkman, BA; Laura Dean; Seema Sonnad, PhD;
Jeffrey |. Rohrbach, BN, MSN; Vicente H. Gracias, MD, FACS

Percent of Patients with Any New
Infection

18.16

3fold increase in
nosocomial
infections

% of Patients 1.
with Infection

6.07

Overall FFP Transfused No FFP Transfused

Figure 1. Patients who received fresh frozen plasma (FFP) were significantly more likely to develop an
infection than those who did not receive FFP in a univariate model (p < .01).
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Efficacy of red blood cell transfusion in the critically ill:
A systematic review of the literature*
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Figure 4. Association between blood transfusion and the risk of developing adult respiratory distress
syndrome (odds ratio |OR| and 95% confidence interval |C/]). ICU, intensive care unit,
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Units per year

Intraoperative usage of blood products per year
in visceral surgery and liver transplantation

at University Hospital Essen, Germany
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Intraoperative usage of coagulation factor concentrates
per year in visceral surgery and liver transplantation

at University Hospital Essen, Germany
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Thoracic and cardiovascular surgery:
Reduction of transfusion requirements from 2004 to 2009

number of surgeries increased by 25% (1718 to 2147) from 2004 to 2009
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Incidence of intraoperative therapy with coagulation
factor concentrates before (2004) and after (2009)
implementation of POC coagulation management
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Total intraoperative requirements per year for
coagulation factor concentrates before (2004) and after
(2009) implementation of POC coagulation management
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8. Ademas de la via anterograda, se puede inyectar cardioplejia por haciendo un
recorrido inverso al de la circulacién fisiologica (desde las venas coronarias hacia los
capilares) insertando otra canula en el seno coronario. Este tipo de proteccion
cardiaca se conoce como cardioplejia retrograda y es especialmente util en los casos
con patologia coronaria, que no permite que la cardioplejia anterégrada se distribuya
adecuadamente por la circulacion rdiaca.
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Tabla 1 Concentrados del complejo protrombinico

Beriplex Octaplex Protromplex
FII (Ul/ml) 20-48 11-38 30
FVIL (Ul/ml) 10-25 9-24 25
FIX (UI/ml) 20-31 25 30
FX (Ul/ml) 22-60 18-30 30
PC (Ul/ml) 15-45 -3 = 20
AT (UI/ml) 0,2-1,5 ND 0,75-1,15
Heparina (Ul/ml) 0,4-2,0 5-12,5 >15
Inactivacion por eliminacion Pasteurizacion, nanofiltracion Solvente/detergente, Calor a presion, nanofiltracion

Trasvasador
Velocidad de infusion
Conservacion

Validez

Mix 2 Vial

8,4 ml/min (210 Ul/min)
<25 °C

3 anos

nanofiltracion

Set de transferencia estandar
3 ml/min (75 Ul/min)

<25 °C

2 anos

Set de transferencia estandar
1 ml/min

+2a+8 °C

3 anos




En el paciente cardiopata anticoagulado que precisa ciru-
gia urgente (p. ej., el receptor de trasplante cardiaco), la
reversion de la anticoagulacion se debe realizar de manera
rapida y segura y sin poner en peligro la oxigenacion del pa-
ciente antes del trasplante cardiaco®. El receptor de cora-
Zon &5 un paciente con una fraccion ventricular baja y una
tolerancia minima a la sobrecarga hidrica por el desarro-
llo rapido de insuficiencia respiratoria secundaria a edema
agudo de pulmon. Hemos establecido, como protocolo de
reversion de la anticoagulacion del receptor de trasplante
cardiaco, la administracion de CCP, cuya dosis se calcula
segun la INR del paciente al ingreso hospitalario, vy se va
monitorizando dicha reversion segun la INR en posteriores
controles (cada 8 h postrasplante).



Indicaciones no establecidas en ficha tecnica
El objetivo del tratamiento con CCP para la hemorragia
grave es corregir la generacion de trombina criticamente

reducida que da lugar a hemorragia, consumo de factores
de coagulacion y administracion de volumen. La utilizacion
de CCP ha sido propuesta en la enfermedad hepatica grave,
y en el sangrado relacionado con traumatismo vy periopera-
torio. La hemorragia masiva (perdida de al menos un 20%
de la volemia) contribuye al 30% de las muertes relaciona-
das con traumatismo, de ahi la necesidad de optimizar el
tratamiento?®. La principal indicacion no establecida es la
hemorragia masiva®, ya que el CCP puede estar indicado
cuando la sobrecarga de volumen o una disfuncion cardiaca
derecha grave desestimen el uso de plasma fresco congela-
do. Pero debemos recordar que el CCP no es un sustituto del
plasma, va que el primero no contiene algunos de los cons-
tituyentes del plasma que tienen un papel importante en
la hemostasia, como son el fibrinogeno y el FXIIl. Tambien
se ha utilizado en el sangrado microvascular en pacientes
posquirurgicos que no responden al tratamiento con PFC
y plaguetas. Para casos de sangrado microvascular, se ha
utilizado con exito el rFVilaZ.



En las situaciones en que se requiera una rapida correc-
cion de la coagulopatia, tal como ocurre en las hemorragias
intracraneales, los CCP ofrecen ventajas sobre el PFC, tal
como su menor volumen, su almacenamiento a temperatu-
ra ambiente y la ausencia de necesidad de compatibilidad
ABO, que se traducen en una reduccion del tiempo de ad-
ministracion y/o disponibilidad®:.

Casos clinicos? y estudios como el de Bruce et al® refuer-
zan la utilidad de los CCP en pacientes sometidos a proce-
s0s quirurgicos (como la cirugia cardiaca) con sangrado vy
sin coagulopatia hereditaria o relacionada con la toma de
anticoagulantes; el uso de CCP se asocio a una disminucion
de transfusion y a la consecucion de hemostasia con una
mejona de la tasa de supervivencia general®.

Por otra parte, hay que destacar que hay pocos estudios
publicados sobre la utilizacion de CCP en el sangrado perio-
peratorio o relacionado con traumatismo®-%%,



La cantidad a administrar y la frecuencia de administra-
cion siempre deben orientarse a la eficacia clinica en cada
caso individual, si bien puede aceptarse que, para situacio-
nes que precisen cirugia urgente o de sangrado activo en
que INR = 5, la dosis adecuada sena 30 Ul/kg, y en casos de
INR < 5 la dosis seria 15 Ul/kg, segun recomienda el British
Committee for Standards in Haematology?. Aunque la ficha
tecnica del producto indica mayor dosis (tabla 2), debemos
ajustarnos a la dosificacion recomendada por las guias cli-
nicas actuales.



Contraindicaciones

Son contraindicaciones las reacciones alergicas conocidas,
trombocitopenia por heparina (HIT), enfermedad trom-
boembolica arterial reciente y alto riesgo de CID* (tabla 3).

La Sociedad Internacional de Trombosis v Hemostasia
(2009) publico la guia clinica de tratamiento de la CID, en
la que se recomienda el uso de CCP en pacientes con CID,
con parametros analiticos TP y TTPa alargados, que presen-
ten sangrado activo o precisen una intervencion quirurgica
urgente y que no toleren la sobrecarga de fluidos que les
producina la transfusion de PFC, pero para algunos solo tras
el tratamiento apropiado con heparina, antitrombina Ill v
antifibrinoliticos®. No esta establecida la seguridad de su
uso en embarazadas, en el periodo posparto precoz ni en
menores de 17 anos.



Pyramid of therapy in coagulopathy

rkVila

Platelets

/ PCC (or FFP) \
/ Fibrinogen (or Cryo) \

Hyperfibrinolysis ? \
/&spirin? Oral anticoagulants? Heparin\'.'\

Basic conditions
(T >34°C; pH>7,2; Ca,> 1 mmol/l; Hb > 100 g/L)

Surgical stanching
(Compression bandage; MAST; pelvic compression; packing)
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Dosis, Precios y Pros/Contras

Dosis Supuesto Uds Coste Pros/Contras
Conservacion/preparacion
Admon. Lenta
70 Kg S5 Bolsas | 425,15€ | Volumen 71 (2 litros !!)
PFC |15 ml/Kg 1.050 ml Riesgo infecciones
TRALI
Especifico grupo sang.
Muy seguros
1.050 UI (Contaminacién 1/109)
CCP |INR>530UI/Kg 70 Kg 2Viales | 420 € PVL
INR<S 15 UI/Kg INR<5 No especif. grupo sang.

rvila




Coagulation Monitoring

* Laboratory tests
- APTT
- INR
Fibrinogen
Thrombocytes
D-dimer
* Bedside monitoring
- TEG, ROTEG
- Sonoclot
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Lancé Thrombosis Journal 2015, 13:1 THROMBOSIS
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REVIEW Open Access

A general review of major global coagulation
assays: thrombelastography, thrombin generation
test and clot waveform analysis

Marcus D Lancé

Abstract

Thrombosis and hemorrhage are major contributors to morbidity and mortality. The traditional laboratory tests do
not supply enough information to diagnose and treat patients timely and according to their phenotype. Global
hemostasis tests might improve this circumstance. The viscoelastic tests (ROTEM/TEG) demonstrated to ameliorate
treatment of acute hemorrhage in terms of decreased amount of transfusion and lowered costs. Thrombin
generation measurement is indicative for thrombosis and might also become an important tool in managing
hernorrhage. While the clot waveform analysis is less well known it could be of worth in staging sepsis patients,
early detection of DIC and also in diagnosis and treatment monitoring of hemophiliac patients. Although in
different degree all three methods still need more background, standardization and acceptance before a wide
clinical application.

Keywords: Global coagulation assays, Thrombosis, Hemaorrhage, Hemophilia




Table 1 Thromboelastography parameters

Variable TEG ROTEM

From start until 2 mm baseline R Clotting time (CT)

From 2-20 mm above baseline K Clot formation
time (CFT)

Alpha angle (%) Slope Angle of tangent
at 2 mm

Between REK

Maximum strength Maximal amplitude  Maximal clot
firmness

(MA) (MCF)
Clat lysis (CL) at minutes CL 30, CL 60 LY 30, LY 60




Conclusions

Our traditional coagulation tests do not cover all informa-
tion the clinician needs to diagnose and treat thrombophi-
lia, hemorrhage and inherited coagulation disorders. Global
coagulation assays such as viscoelastic tests (TEM/TEG),
thrombin generation test and clot waveform analysis care
several advantages. While the viscoelastic tests proved to
be worthwhile in management of acute hemorrhage, the
thrombin generation test showed to be of use in throm-

bosis (venous and arterial) but also it might be a meaning-
ful instrument in hemostatic therapy. The latter technique
is at the beginning of a broad clinical use. Clot waveform
analysis is even less well known. Although there is reason-
able suspicion that this method might improve diagnosis
and treatment of DIC, sepsis and hemophilia its applica-

tion is not wide spread. Yet, there is need for more clinical
data to support the current evidence.










Fig. 1 The lion, symbol of vigilance. This picture from an edition printed
in Brussels in 1649 is from Saavedra’s Idea principis christiano politici.
The lion is a symbol of vigilance because he needs little sleep and if he
sleeps it was believed he is doing so with his eyes open because he knows

that he is ‘non majestate securus’: not safe in his majesty (http://www.

emblematica.com/en/cd01-saavedra.htm).
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