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DOKUMENTY CSARIM A €SIM C

Diagnostika a lé¢ba zivot ohrozujiciho

krvaceni u dospélych pacientti vintenzivni
a perioperacni péci

Cesko-slovensky mezioborovy doporuceny postup

Blatny J., Bldha J., Cvachovec K., Cerny V.*, Firment J., Kubisz P., Kvasni¢ka J., Masopust J.,
Penka M., Salaj P., Stasko J., Zahorec R., Zykova .

Ceska spole¢nost anesteziologie, resuscitace a intenzivni mediciny €LS JEP
Ceska spole¢nost pro trombézu a hemostazu CLS JEP
Ceské hematologicka spole¢nost CLS JEP

Slovenska spolo¢nost anestézioldgie a intenzivnej mediciny Slovenskej lekéarskej spolocnosti

Slovenska spolo¢nost hemostazy a trombdzy Slovenskej lekarskej spolo¢nosti
Ceska spole¢nost intenzivni mediciny €LS JEP
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SS‘\%“nzﬁg\‘(‘ai‘Ské spolecnosti (SLS)

Anest intenziv Med. 2017.28:263-269
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Diagnostika a lé¢ba zivot ohrozujiciho krvaceni
u dospelych pacientu vintenzivni a perioperacni péci

Cesko-slovensky mezioborovy doporu¢eny postup

Blatny J., Blaha J., Cvachovec K., Cerny V.*, Firment J., Kubisz P., Kvasni¢ka J., Masopust J., Penka M., Salaj P.,

Stasko J., Zahorec R., Zykova l.

Ceska spole¢nost anesteziologie, resuscitace a intenzivni mediciny CLS JEP

Ceska spoleénost pro tromboézu a hemostazu CLS JEP

Ceska hematologicka spole¢nost CLS JEP

Slovenska spolo¢nost anestézioldgie a intenzivnej mediciny Slovenskej lekarskej spolocnosti
Slovenska spolocnost hemostazy a trombozy Slovenskej lekarskej spolocnosti

Ceska spoleénost intenzivni mediciny CLS JEP

Anest intenziv Med. 2017;28:263-269

3.6.6.
V Givodni etapé 1é¢by pacientll se ZOK doporucujeme pouziti jednoho ze dvou nasledujicich
postupu:

a) pouziti jednotek Cerstvé zmrazené plazmy (FFP) v poméru k jednotkam erytrocytovych
transfuznich ptipravku (ETP) aspon 1:2. (1B),

b) podani fibrinogenu a ETP podle jejich aktualnich hodnot/hladin. (1C)
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Rossaint et al. Critical Care (2016) 20:100
DO! 10.1186/513054-016-1265-x Critical Care Eur J Anaesthesiol 2017; 34:332-395

The European QUIdeline on management of @ - Management of severe perioperative bleeding: guidelines
major bleeding and coagulopathy from the European Society of Anaesthesiology
following trauma: fourth edition First update 2016

Sibylle A. Kozek-Langenecker, Aamer B. Ahmed, Arash Afshari, Pierre Albaladejo, Cesar Aldecoa,

Rolf Rossaint’, Bertil Bouillon?, Viadimir Cerny***, Timothy J. Coats’, Jacques Duranteau®, g ! ; ) : o . ;
Guidrius Barauskas, Edoardo De Robertis, David Faraoni, Daniela C. Filipescu, Dietmar Fries,

Enrique Fernandez-Mondéjar®, Daniela Filipescu'®, Beverley J. Hunt"', Radko Komadina'?, Giuseppe Nardi',

Edrmund A. M. Neugebauer"®, Yves Ozier'®, Louis Riddez'S, Arthur Schultz"”, Jean-Louis Vincent'® Thorsten Haas, Matthias Jacob, Marcus D. Lancé, Juan V.L. Pitarch, Susan Mallett,
and Donat R. Spahn'®” Jens Meier, Zsolt L. Molnar, Niels Rahe-Meyer, Charles M. Samama, Jakob Stensballe,
Philippe J.F. Van der Linden, Anne J. Wikkelse, Patrick Wouters, Piet Wyffels and Kai Zacharowski

Initial coagulation resuscitation

Recommendation 24 In the initial management of patients with
expected massive haemorrhage, we recommend one of the two
following strategies:

e Plasma (FFP or pathogen-inactivated plasma) in a
plasma—RBC ratio of at least 1:2 as needed. (Grade 1B)

e Fibrinogen concentrate and RBC according to Hb level. (Grade 1C)
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Figure 1 Survival curves for each category of fresh frozen
70, plasma:packed red blood cell ratio
60
50
g' 401 Survival 100
£ 34% (%) 90
o
= 301 :
201 19% Y
7049 °
10+ M eneneeeneeery S
60 ', .
0 : ; ; L
(Low) 1:8 (Medium) 1:2.5 (High) 1:1.4 50 "‘-----._____,_________
Plasma:RBC Ratio Groups 401 T
Fig. 1. Percentage mortality associated with low, medium, and high 304 FEP-RBC N Logrank P < 0.01
plasma to RBC ratios transfused at admission. Ratios are median — O1-1 51
ratios per group and include units of fresh whole blood counted both 27 = 3 11:_‘1 Y fgg
as plasma and RBCs. 10 =t
0 T T T T T 1
0 5 10 15 20 25 30
Borgman et al. J Trauma. 2007;63:805-813. Days
The lowest mortality was observed in the category of patients who
received a ratio of fresh frozen plasma:packed red blood cells
(FFP:PRBCs) equal to or greater than 1:1. Most of the separation
of the survival curves occurred immediately after the injury. Data from
[16].
12, € Griffee et al. Current Opinion in Anaesthesiology 2010,23:263-268
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Time matters in 1:1 resuscitations: Concurrent administration
of blood:plasma and risk of death

Stephanie A. Savage, MD, Ben L. Zarzaur, MD, Martin A. Croce, MD,
and Timothy C. Fabian, MD, Memphis, Tennessee

Critical Administration Threshold
J Trauma Acute Care Surg 2014; Volume 77, Number 6 = 3 TU krve/hod

Hazard Ratios for Mortality in CAT+ Patients

15
w»
02 ) 7~ v
w® 10 (1.845, 42.034) Cim blize 1:1 béhem
i prvnich hodin,
= tim mensi mortalita!
é’q ’ (1.115, 22.982)
(0.198, 18.035) The closer to 1:1
in the first hours,
0- - the lower mortality!
25% 1:1 50% 1:1 75% 1:1
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Reconstructing Deconstructed Blood for Trauma

should arise is that if a ratio

of transfused red cells to
plasma of 1:1 is beneficial,
then why not transfuse whole
blood, thus reducing substan-

tially recipient exposure to

donors:
© Scic IO Nondink A S (Hagswvaend. Derunark) | survivor bias in observational studes on fresh frozen plasma:
5200 Erythrocyte ratios in trauma sh
pryrtnt Umscrican Soctety of Amesthesiodogists e Lippincot AvestHesioocy 2012; 116:7
(Masarsas & Ancsehesi SN -21
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WHOLE BLOOD
Warm Fresh Whole Blood Is Independently Associated With  § 0
Improved Survival for Patients With Combat-Related =
Traumatic Injuries

Philip C. Spinella, MD. Jeremy G. Perkins, MD, Kurt W. Grathwohl, MD, Alec C. Beekley, MD,
and John B. Holcomb. MD
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Table 1 Grading of recommendations after [24] (reprinted with permission)

Grade of
Recommendation

Clarity of risk/benefit

Quality of supporting evidence

Implications

1A

Strong
recommendation,
high-quality evidence

1B

Strong
recommendation,
moderate-quality
evidence

1C

Strong
recommendation,
low-quality or very
Quw-quality evidence

2A

Weak
recommendation,
high-quality evidence

2B

Weak
recommendation,
moderate-quality
evidence

2C

Weak
recommendation,
Low-quality or very
low-quality evidence

Benefits clearly outweigh risk and
burdens, or vice versa

Benefits clearly outweigh risk and
burdens, or vice versa

Benefits clearly outweigh risk and
burdens, or vice versa

Benefits closely balanced wi
and burden

Benefits closely balanced with risks
and burden

Uncertainty in the estimates of
benefits, risks and burden: benefits,
risk and burden may be closely
balanced

RCTs without important limitations «
overwhelming evidence from obser
studies

RCTs with important limitations (inc
results, methodological flaws, indires
imprecise) or exceptionally strong e

Observational studies or case series

o e oL dLlO or

overwhelming evidence from observational

studies

RCTs with important limitations (inconsistent
results, methodological flaws, indirect or
imprecise) or exceptionally strong evidence from

observational studies

Observational studies or case series

['z.g‘ n ommendation, can
:\«’"’&» 105t patients in most
| e ces without

N

BT

1 )

S— | ommendation, can
= | 0st patients in most
3 | ces without

glch asfbewabren!

’""—7/

iy 4

Strong recommendation but may
change when higher quality
evidence becomes available

Weak recommendation, best
action may differ depending on
circumstances or patients’ or
societal values

Weak recommendation, best
action may differ depending on
circumstances or patients’ or
societal values

Very weak recommendation;
other alternatives may be equally
reasonable
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Fibrinogen concentrate in bleeding patients (Review)

Wikkelsa A, Lunde J, Johansen M, Stensballe J, Wetterslev J, Maller AM, Afshari A

Cochrane Database of Systematic Reviews 2013,
Issue 8. Art. No.: CD008864

n ®

Analysis I.1.

Fibrinogen concentrate versus any comparator, Mortality

Review: Fibrinogen concentrate in bleeding patients Comparison: | Fibrinogen con, s any comparator
Study or subgroup Fibrinogen Control Risk Ratio Weight Risk Ratio
n/N n/N H,Fixed 9524l M-H,Fixed,95% Cl
Karlsson 2009 o/1o o/10 Not estimable
Rahe-Meyer 2013 1129 4/32 I 028[003,233]
Subtotal (95% CI) 0 0 0.0 [0.0,0.0]
Total events: | (Fibrinogen), 4 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.0 (P < 0.00001)
001 0. | | 100
Favours ﬁhrmoIn Favclirs control

Analysis 1.2. Fibrinogen concentrate versus any comparator, ICU stay (hours).

Test for overa

groceneity: Chi? = 0,63, df = 2 (P = 0.73); 2 =0.0%

n

Review: Fibrinogen concentrate in bleeding patients Comparison: | Fibrinogen concentrate versus any comparator
Study or subgroup Fibrinogen Control ean Differen Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed 95% @ IV;Fixed 95% CI
Cui 2010 17 137 (40.37) 14 173.1 (251.48) 07 % -36.10 [ -169.22,97.02 ]
Karlsson 2009 10 13.7 (7.78) 10 249 (17.1) 860 % -11.20[-2284, 044 ]
ahe-Meyer 2013 29 456 (69.336) 45.6 (44.448) 133% 00 -29.56,29.56 ]
Total (95% CI) 56 100.0 % -9.87 [-20.67,0.93 ]

200 -1
Favours fibrinofen Fav

|

p 200
rs control

Analysis 1.4. Fibrinogen concentrate versus any comparator, Stay in hospital (days).

Review: Fibrinogen concentrate in bleeding patients Comparison: | Fibrinogen concentrate versus any comparator
Study or subgroup Fibrinogen Control I ean Diﬁ'ere]e Weight Mean Difference
N Mean(SD) N Mean(SD) IHRandom 954 CI IV.Random,95% ClI
Cui 2010 17 21 (10.74) 14 32 (11.85) S 199 % -11.00 [ -19.04,-2.96 ]
Karlsson 2009 6 (1.76) 10 5(0.94) S 44.6 % 1.00[-024,224]
Rahe-Meyer 2013 28 14 (7.778) 155 (6.667) = 356 % -1.50[-5.29,2.29 ]
Total (95% CI) 55 4 100.0 % -2.28 [ -7.04, 2.48 |
geooeneity: Tau? = 12.84; Chi? = 9.56, df = 2 (P =QQ
Test for overall ene
. L L
-100 - 0 D 100
Favours ﬁbrim'en Favijurs control
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The use of fibrinogen concentrate for the management of trauma-related
bleeding: a systematic review and meta-analysis

Carlo Mengoli', Massimo Franchini'?, Giuseppe Marano', Simonetta Pupella', Stefania Vaglio'’,
Marco Marietta*, Giancarlo M. Liumbruno!

Italian National Blood Centre, National Institute of Health, Rome, *Department of Haematology and Transfusion
Medicine, "Carlo Poma" Hospital, Mantua; Department of Clinical and Molecular Medicine, "Sapienza” University
of Rome, Rome; *Department of Oncology, Haematology and Respiratory Diseases, University Hospital, Modena, Italy

Haemorrhage followin
mortality. The rg
has been the
systematically an
identified six retrospective ective one, involving 1,650
trauma patients. There were ndomised trials. Meta-analysis showed that
fibrinogen concentrate has no effect on overall mortality (risk ratio: 1.07, 95%
confidence interval: 0.83-1.38). Although the metaanalytic pooling of the
current literature evidence suggests no benefoal effect of ﬁbrlnogen
concentrate in the setting of severe trauma,
poor and the final results of ongoing r
elucidate the role of fibrinogen concentr

nificant morbidity and
d coagulopathy
and has been
of the literature

...podavani fibrinogenu
nema zadny vliv na mortalitu!

...neni zadna evidence
pozitivniho efektu !
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The use of fibrinogen concentrate for the management of trauma-related bleeding:
a systematic review and meta-analysis

Carlo Mengoli', Massimo Franchini'?, Giuseppe Marano', Simonetta Pupella', Stefania Vaglio'?, Marco Marietta®, Giancarlo M. Liumbruno'

/
zarazeno

'° 1650

pacientu...

1.50 (0.28, 7.93)

included
1650
patients...

\

Schoechl et al., 2011

Nienaber et al., 2011

Wafaisade et al., 2013 — 1.12 (0.86, 1.46) 82.33
1
L
1

Overall (I-squared=0.0%, p=0.604) < ! 1.07 (0.83, 1.38) 100.00
|
1
1
|
1
|
1
1

T ] T
126 1 7.93

<- Favours Fibrinogen Favours Control->

Figure 2 - Effect of fibrinogen concentrate on overall in-hospital mortality.
The effect was measured comparatively as the risk ratio (RR) in three studies amenable to meta-analytical
pooling. Squares denote RR, with size proportional to the weight assigned to the study. Horizontal bars
indicate 95% confidence intervals (CI) for each study. The diamond represents the aggregate effect, with
the width representing the 95% confidence interval of the total effect.
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- Curr Opin Anesthesiol 2015, 28:275-284

Transfusion and coagulation management in major
obstetric hemorrhage

Alexander J. Butwick® and Lawrence T. Goodnough®©

INTRODUCTION

Obstetric hemorrhage is a leading cause of maternal death and morbidity worldwide. In Africa and Asia,
obstetric hemorrhage accounts for more than 30% of all maternal deaths [1]. By comparison, obstetric
hemorrhage is responsible for lower rates of maternal death in the developed world: 3.4% in
the UK between 2006 and 2008 and 11.4% in the USA between 2006 and 2010 [2].
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Academy Blog About

Sample Size Calculator

Determines the minimum number of subjects for adequate study power

sh ClinCalc.com » Statistics » Sample Size Calculator

study Group Design

g Vs § y Vs i§} Dichotomous Endpoint,
Two independent One study group
study groups vs. population Two Independent Sample Study

Two study groups will each receive different treatments.

Primary Endpoint Sample Size
Dichotomous Continuous
(yes/no) (means)
The endpoint is binemial - only two pessible ouicomes.
Eg, mortality (dead/not dead), pregnant (pregnant/not) Stu dy Parameters
. . . Incidence, group 1 3.4%
Anticipated Incidence Type I/1l Error Rate —— P
Group 1 @ Alpha @ 0.05 Alpha 0-05
Beta 0.2
Group 2 @ Power @ 80% Power 0.8

Incidence v

_ Reset (¢’ View Power Calculations
Enroliment ratio () 1
n ®
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Table I. Current Licensing Status of Fibrinogen Concentrate Manufactured by CSL Behring.

Product Name Availability® Date of First Approval
Haemocomplettan ™ P° RiaSTAP™
Argentina August 2012 Australia August 2010
Austria June 1994 Belgium October 2010
Brazil March 1963 (March 2008°) Canada September 2012
Bulgaria January 2009 Cyprus January 2012
Czech Republic March 1993 Denmark August 2010
Germany March 1966 (March 2005%) Finland September 2010
Hungary June 1998 France October 2010
Iran January 2010 Germany December 2009
Kuwait October 2003 Greece May 2011
Lebanon December 2013 Iceland August 2010
Netherlands March 1997 Ireland September 2010
Portugal January 1978 ltaly April 2012
Romania July 1999 Luxembourg February 2011
Switzerland November 1992 Malta February 2012
Taiwan March 1970 (January 1987°) Mexico January 2013
Tunisia April 2013 New Zealand May 2011
Turkey October 1997 Norway November 2010
Uruguay October 2013 Poland June 2011
Israel August 2009 Puerto Rico December 2009
Slovakia October 2010
Slovenia June 2011
Spain March 2011
Sweden October 2010

United Kingdom August 2010
United States  January 2009

*Additional countries received licenses to use the product that are no longer active, for example, pre- 1985 (Colombia, Jamaica, Pakistan) and post- 1985 (Croatia, India).
®Other trade names have been used for this product during the licensing history and in other countries, for example, FIBRINOGENIO HUMANO LIOF, Fibri-
nogenio Humano, Fibrinogenio, Haemocomplettan, Haemocompletran HS, Human-Fibrinogen Behringwerke Konzentrat
“Approval date of current license.
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OFEN The Clinical Efficacy of Fibrinogen
‘Concentrate in Massive
Obstetric Haemorrhage with

Received: 09 January 2017

e, Hypofibrinogenaemia

Fublishedociefgnlaly § Shigetaka Matsunaga?, Yasushi Takai’, Eishin Nakamura?, Sumiko Era?, Yoshihisa Ono?,

- Koji Yamamoto?, Hiroo Maeda? & Hiroyuki Seki'

Abruption F+F (n=8) | Abruption F (n=18) | P-value

Hb (g/dl) 7.274+1.39 ENSI LOWER >0.05
BLOOD
PT% 58.5:|:16.( KREVNI LOSS ~0.05

Fibrinogen (mg/d( Ptigf“) 83.6:&2(/)2 ZTRATA//ﬁ-5i33-0 >0.05
Estimated blood logr——{"\_ 2504.6+ {306 2988.1 4+ 1365 >0.05
RCC (unit) ( P“CEQI\E/IY ) 7.004 1.85 6.88+£2.19 >0.05
FFP (unit) N 0754291 L 19.049.40 0.0122

FFP/RCC 1.47

BETTER
FFP/RBC

LEPSI \ 2.96 + 1.60 0.0187
FFP/RBC

Table 4. Comparison of fibrinogen levels arameters before treatment, and
blood product usage in the groups of early-stage placental abruption requiring <10 units of red blood
cell concentrate. Hb, haemoglobin concentration; PT%, prothrombin time activity percentage; RCC, red cell
concentrate; FFP, fresh frozen plasma; F + F, fresh frozen plasma and fibrinogen concentrate; F, fresh frozen
plasma alone.

= ,. Matsunaga et al. Scientific Reports volume 7, Article number: 46749 (2017)
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in the FFP group requiring rescue therap + @
V ) k CrossMark
Reversal of trauma-induced coagulopathy using first-line coagulation factor
concentrates or fresh frozen plasma (RETIC): asingle-centre, parallel-group,

open-label, randomised trial

Petra Innerhofer, Dietmar Fries, Markus Mittermayr, Nicole Innerhofer, Daniel von Langen, Tobias Hell, Gottfried Gruber, Stefan Schmid, Barbara Frieseneck
Mathias Stréhle, Verena Rastner, Susanne Trijbsbach, Helmut Raab, Benedikt Treml, Dieter Wally, Benjamin Treichl, Agnes Mayer, Christof Kraneys

less TRF
with factors

more MOF
with plasma

s faktory méné TRF

S-TTT FP group

Findips

v reasons because of the hi

S p lasm ou-vice MO F n the CFC group (52%i P group vs 4% in the CFC group) and

#7%in the FFP group vs 12% in the CFC group) in the FFP group.

Multiple organ failure occurred in 66% patients in the FFP group and in 50% pg

koagulacni faktory
jsou superiorni

Interpretation
The available sample size in our study appears sufficient to make some concluSions that first-line CFC is superior to FFP.
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Dries Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine 2010, 18:63 SOANBINAVIAT DG

http://www.sjtrem.com/content/18/1/63 trauma reS;]SCItatlon
I
& emergency medicine

REVIEW Open Access

The contemporary role of blood products and
components used in trauma resuscitation

David J Dries

TraumaIJ — Hemorrhage

V

Resuscitation |[<4=|Shock

Inflammation

Other Diseases |
— Diluti Acidemia —
Medications I.u o " Fibrinolysis ’

Hypothermia Hypothermia

t? etics ‘ /

COAGULOPATHY |*—|ACoTS

Factor
Consumption
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Effect of early tranexamic acid administration on mortality, @ ®

CrossMark

hysterectomy, and other morbidities in women with o
post-partum haemorrhage (WOMAN): an international, g i 01

50140-6736(17)30638-4

randomised, double-blind, placebo-controlled trial

WOMAN Trial Collaborators*

Summary

Background Post-partum haemorrhage is the leading cause of maternal death worldwide. Early administration of
tranexamic acid reduces deaths due to bleeding in trauma patients. We aimed to assess the effects of early administration
of tranexamic acid on death, hysterectomy, and other relevant outcomes in women with post-partum haemorrhage.

Tranexamic acid Placebo Risk ratio
group deaths group deaths (95% Q1)
= QUIS
WOMAN 89 (1-2%) 127 (1.7%) | 0-69 (0-53-0-90)
CRASH-2 345 (5:1%) 470 (7-0%) —— 072 (0-63-0-83)
Dvers 434 (3-0%) 597 (4-2%) T 0-72 (0-64-0-81)
p=075*
>3 hours
WOMAN 66 (2-6%) 63 (2:5%) B 1-07 (0-76-1-51)
CRASH-2 144 (4-4%) 103 (3-0%) B >  144(112-1-84)
Overall 210 (3-6%) 166 (2-8%) B e 1-27 (0-96-1-69)
p=0-17* p<0-0000*
04 06 08 10 12 14 16
‘_
Favours tranexamic acid Favours placebo

Figure 5: Time to treatment

*Heterogeneity p value. o




Transfusion Medicine Reviews 29 (2015) 231-241 OKARIM
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Prophylactic Use of Tranexamic Acid for Postpartum Bleeding Outcomes:
A Systematic Review and Meta-Analysis of Randomized Controlled Trials

Asim Alam **, Stephen Choi *”

XA Placebo/No treatment Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.7.1 Vaginal Birth
Gungorduk 2013 0 220 0 219 Not estimable
Subtotal (95% CI) 220 219 Not estimable
Total events 0 0
Heterogeneity: Not applicable
Test for overall effect: Not applicable
1.7.2 Cesarian Section
Abdel-Aleem 2013 0 373 0 367 Not estimable
Ahmed 2014 0 64 0 64 Not estimable
Gai 2004 0 9 0 88 Not estimable
Gobbur 2014 0 50 0 50 Not estimable
Goswami 2013 0 60 0 30 Not estimable
Gungorduk 2010 0 330 0 330 Not estimable TROMB EMBO LI E
Mayur 2007 0 50 0 50 Not estimable
Movafegh 2011 0 50 0 50 Not estimable
Ramani 2014 0 60 0 60 Not estimable
Rashmi 2012 0 50 0 50 Not estimable
Sekhavat 2009 0 45 0 45 Not estimable
Senturk 2013 o 10 0 122 Not estimable
Shahid 2013 0 38 0 36 Not estimable
Singh 2014 0 100 0 100 Not estimable
Xu 2013 2 88 2 86 100.0% 0.98[0.13,7.09
Yehia 2014 0 106 0 106 Not estimable ;
Subtotal (95% CI) 1656 1635 100.0% 0.98 [0.13, 7.09]
Total events 2 2
Heterogeneity: Not applicable
Test for overall effect. Z= 0.02 (P = .98)
Total (95% Cl) 1876 1854 100.0% 0.98 [0.13, 7.09] —-‘—
Total events 2 2
Heterogeneity: Not applicable 50‘01 0?1 150 1001

Testfor overall effect Z= 0.02 (P = .98) Higher risk for TXA Higher risk for Control

Test for subaroup differences: Not applicable
Fig 8. Forest plot demonstrating effects of TXA on the incidence of thromboembolic side effects. Sample size, number of events, ORs, and the pooled estimate of the OR are shown according
to subgroup. 95% Cls are indicated as lines for each study and diamonds for pooled estimates.
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U masivniho krvaceni je
fibrinogen prvnim faktorem, ktery
dosahne kriticky nizké hladiny!

In massive bleeding,
fibrinogen is the first factor
to reach critically low level!
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significant change on TEG
when the fibrinogen falls
under 100-150 mg/dl

vyznamna zména na TEG
pri poklesu fibrinogenu

Table 2 \ pod 100-150 g/I ( Table 3

Fl concentration—respon/

mgdi~! R L
237 (198-261)

FIl activity-response via thrombelastography.
% R o

297 (279-318

)
156 (141-168)* 144 (138-156)* : 2-69.
144 (138-159)” 63 2 (60 7- 65 6L 141 %129-1443*1 67.4 (66.2-69.
2 ]38 135-156) Lo 29 (120-138)*t 72, 5)*
50 58(53 69)T¢§ 50 138 5.8 (74.7-77.0)* 118
300 141 (135-147)* 78.6 (77.9-79.9)* 1189 100 79.8 (78.4-80.4)* 1189
345 156 (141-165)* 79.8 (78.4-80.4)*11§9

Values are expressed as median (1st—3rd quartiles).
All conditions were the results of eight separate experiments.

All conditions wer VyZnamné zmeéna na TEG
*P<0.05vs. 75mgdi~’

*P<0.05 vs. 1%

+P<0.05 ve, 100mgdl", +P<0.05 vs. 6. pri poklesu trombinu
$P<0.05 vs. 150mgdl ', $P <0.05 vs. 12}

pod 5% aktivity

§P <0.05 vs.

§P < 0.05 vs. 200mgdI~ ‘
{P <0.05 vs. 50%.

P <0.05 vs. 250 mgdl‘

significant change on TEG
when thrombin falls

under 5% of activity
Nielsen VG et al. Acta Anaesthesiol Scand. 2005 Feb;49(2):222-31
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(1)

Amplification y|ll£ Propagation L Calciumis necessary

forreaction J

[

( - — Thrombin is necessary
Platelet / \ ! forreaction

= IX

(Vila )

Tissue factor

Resting
I [ Rosna

Thrombin and Calcium

is necessary for
reaction

Inactive

~ factor
N

/

( ' ‘Activate;\

i’

Activated
Factor ||

Phase

L)( Fibrin monomer J '

L Fibrin polymer J
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-
4-factor PCC 120010 ‘\tlon

RBCs au
Plasma 4U
Tranexamic acid 2g T _ . Fibrinogen conc 2g
" Fibrinogen conc 4g I Platelets au ’ 1
. EXTEM CT 1125 MCF S3mm. FIBTEM MCF 7men B | EXTEM T 154s MOF 35 FISTEM MOF S —
. e e
FiETEM ¥ MTP using FaTEM
] RBCs : plasma =1:1 \
Dosing of Factor Concentrates
Total Product Usage (1) Fibrinogen concentrate
;';5"“3 3o0u Fibrinogen dosage (g)
30U =(target FIBTEMwucr — current FIBTEMucr) x BW + 160
o EXTEM CT 538 MCF SSmm. FIBTEM MCF 12mm . s s A
- 4-factor PCC 1200 U (2) 4-factor P
! I F et Fibrinogen conc 10g 4-factor PCC dosage (1U)
FRETEM EXTEMcr = 81-100 sec 7.5 U/kg
RN [, 1. EXTEMcr = 101-120 sec 15 U/kg
i : 5 i Crystalloid 4L EXTEMcr > 120 sec 225 1Ukg
Colloid  1.5L

DL 63833.515.0

FXIll Concentrate (Human)

|

units FXillvial

=
¢
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ct™
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. g ﬁ Beriplex-eny 500
4 \ S e
119 Jrottvonben comipley WCC
\"l.\ﬁ'x:m .
e a v m 2 g
mi_- B
Bl \ Fibrinogen —
\ Haemocomplettan® P
:“‘I’.\N g : Y

7/
1 1 smittel fiar Kinder |
Fibrin monomer | iSO ,
J : g |
hmocompleuan"’ 5
""H":'ﬂ. pT S :"'K(
Verwendbar bis i 13 17 e '(-
F-b . I mf'lnmmupw-" ‘l;l
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Transfusion Medicine, 2012, 22, 350-355

National audit of the use of fibrinogen concentrate to correct
hypofibrinogenaemia

N.D. Gollop,! J. Chilcott,? A. Benton,? R. Rayment,? J. Jones* & P. W. Collins®

IThe School of Medicine, >Department of Haematology, University Hospital of Wales and School of Medicine, Cardiff University Cardiff,
Department of Haematology, Singleton Hospital, Swansea University Swansea, and *Welsh Blood Service Cardiff UK

Table 2. Effect of fibrinogen infusion on fibrinogen levels
Fibrinogen (gL=1) Fibrinogen (gL™1) Absolute increment in Adjusted increment in fibrinogen
before infusion after infusion fibrinogen (gL™1) (gL~! increase per mgkg™! infused)
Bleeding patients (n = 46) 1.0 (0-7—1-3) 0-4-3-4 2 (1-4-2-4) 0-5-4.3 09 (0-5-1-3) —0-6 t0 2.6 0-02 (0-01-0-03) —0-01 to 0-1
Non-bleeding patients (n=17)  0-9 (0-5-1-2) 0-3-1.7  1.7(1:3-2:5)0-9-3-7  0-8 (0-6-1:5) 0-1-3-2 /7 0:02 (0:01-003) 0-0-08
"/

Fibrinogen levels and observed increment are shown. Data are median, (IQR) and range.

pro zvyseni o 1 g/l
je nutna davka
60 mg/kg

a dose of 60 mg/kg
is required to
increase by 1 g/l
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EJA Eur J Anaesthesiol 2017; 34:332—-395

Management of severe perioperative bleeding: guidelines
from the European Society of Anaesthesiology

First update 2016

Sibylle A. Kozek-Langenecker, Aamer B. Ahmed, Arash Afshari, Pierre Albaladejo, Cesar Aldecoa,
Guidrius Barauskas, Edoardo De Robertis, David Faraoni, Daniela C. Filipescu, Dietmar Fries,
Thorsten Haas, Matthias Jacob, Marcus D. Lancé, Juan V.L. Pitarch, Susan Mallett,

Jens Meier, Zsolt L. Molnar, Niels Rahe-Meyer, Charles M. Samama, Jakob Stensballe,

Philippe J.F. Van der Linden, Anne J. Wikkelso, Patrick Wouters, Piet Wyffels and Kai Zacharowski

We suggest an initial fibrinogen concentrate dose of 25 to
50mgkg"'. 2C

OKARIM

Plasma transfusion alone is not sufficient to correct hypo-
fibrinogenaemia. C
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Whole Blood

A unit of whole blood is produced from a whole blood donation that does not undergo any
processing steps.

Volume: 513 + 45 ml (includes anticoagulant)

Anticoagulant: CPD

Storage temperature: 2 “Cto 6 °C

Shelf life: 21 days

Indications: Anaemia, severe haemorrhage, volume replacement, exchange transfusion in
neonates.

Not indicated for: Conditions responsive to specifc components.

Special precautions: Compatibility testing must be performed; do not add any fluids or
drugs; calcium containing fluids should not be used with citrated whole blood. Clotting factor
and platelet function deteriorate rapidly with storage.

Rate of infusion: Administer through a standard blood recipient set. Infuse as fast as the
patient can tolerate for severe blood loss.

15.11.2018 Praha
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Fibrinogen
Haemocomplettan® P
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Wirkstoff: Fibrinogen vom Menschen

Pulver zur Herstellung einer Injektians-/
Infusionsiasung.

Lagerung bei +2 bis +8 °C in der
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Nicht einfrieren!
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The effect of prehospital transport time, injury severity, and blood
transfusion on survival of US military casualties in Iraq

Russ S. Kotwal, MD, Laura L.F. Scott, MS, MPH, Jud C. Janak, PhD, Bruce W. Tarpey, Jeffrey T. Howard, PhD,
Edward L. Mazuchowski, MD, PhD, Frank K. Butler, MD, Stacy A. Shackelford, MD,
Jennifer M. Gurney, MD, and Zsolt T. Stockinger, MD, Fort Sam Houston, Texas

BACKGROUND: Reducing time from injury to care can optimize trauma patient outcomes. A previous study of prehospital transport of US military
casualties during the Afghanistan conflict demonstrated the importance of time and treatment capability for combat casualty
survival.

METHODS: A retrospective descriptive analysis was conducted to analyze battlefield data collected on US military combat casualties during the

Iraq conflict from March 19, 2003, to August 31, 2010. All casualties were analyzed by mortality outcome (killed in action, died of
wounds, case fatality rate) and compared with Afghanistan conflict. Detailed data for those who underwent prehospital transport
were analyzed for effects of transport time, injury severity, and blood transfusion on survival.

RESULTS: For the total population, percent killed in action (16.6% vs. 11.1%), percent died of wounds (5.9% vs. 4.3%), and case fatality rate
(10.0 vs. 8.6) were higher for Iraq versus Afghanistan (p < 0.001). Among 1,692 casualties (mean New Injury Severity Score, 22.5;
mortality, 17.6%) with detailed data, the injury mechanism included 77.7% from explosions and 22.1% from gunshot wounds. For
prehospital transport, 67.6% of casualties were transported within 60 minutes, and 32.4% of casualties were transported in greater
than 60 minutes. Although 97.0% of deaths occurred in critical casualties (New Injury Severity Score, 25-75), 52.7% of critical
casualties survived. Critical casualties were transported more rapidly (p < 0.01) and more frequently within 60 minutes (p < 0.01)
than other casualties. Critical casualties had lower mortality when blood was received (p < 0.01). Among critical casualties, blood
transfusion was associated with survival irrespective of transport time within or greater than 60 minutes (p < 0.01).

CONCLUSION: Although data were limited, early blood transfusion was associated with battlefield survival in Iraq as it was in Afghanistan.
(J Trauma Acute Care Surg. 2018:85: S112-S121. Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.)
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Table 6. Difference in Mortality by Number of Units Transfused

Mortality, %
I I

Survived Died
‘,'; Units Transfused No. (n = 2422) (n = 614) P Value*
'i 0 1896 85.1 14.9 7
2 1 157 84.1 15.9
<l 2 377 79.6 20.4
= <.01
3 157 70.7 29.3
4 130 69.2 30.8
>4 319 56.2 448 —
*Numbers do not total 3534 because of missing data (some forms incomplete). x* = 171.46.

ABC Study: Jama 2002; 288:1499-1507
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Impact of Plasma Transfusion in Trauma Patients
Who Do Not Require Massive Transfusion

Kenji Inaba, MD, FRCSC, FACS, Bernardino C Branco, MD, Peter Rhee, MD, FACS,
Lorne H Blackbourne, MD, FACS, John B Holcomb, MD, FACS, Pedro GR Teixeira, MD, Ira Shulman, MD,

Janice Nelson, MD, Demetrios Demetriades, MD, PhD, FACS

d "/. 2‘ lA ’

OR=3.1 (1.1, 8.9); p=0.04

OR=1.8 (1.0, 3.1); p=0.06

OR=1.5 (0.9, 2.3); p=0.08
1

Overall Complications

No Plasma 1-3 units 4-6 units
Number of Units of Plasma Transfused in 12 h

Figure 2. Overall complication rates stratified by the number of units of

plasma transfused in 12 hours. OR, odds ratio (95% confidence interval);
pvalues were derived from McNemar's chi-square test.
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Table 1. Transfusion-related risks, modified according to Marcucci and colleagues (1)

Type of Risk

Estimate of Current Risk (Infection Rate Per Unit)

High HDI Countries

Low HDI Countries

Infections
Viruses
HIV
HBV
HCV

Bacteria

Parasites
Malaria
Prions
vCJD
Immunological reactions
Hemolytic transfusion reactions

Acute hemolytic
Nelaved hemaolutic

1:1,468,000 (53)-1:4,700,000 (10)
1:31,000 (10)-1:205,000 (53)
1:1,935,000 (53)-1:3,100,000 (10)
1:2,000-1:8,000 (platelet pools)
1:28,000-1:143,000 (red cells) (10)

1:4,000,000 (10)

First two cases (4,5)

1:13,000 (10)
1.9.000 (10)

Alloimmunization 1:1,600 (10) \
Immunosuppression 1:1 (58,59)

TRALI 1:4,000-1:557,00
Mistransfusion 1:14,000-1:18,000 (2)

1:50 (54)-1:2,578 (55)
1:74-1:1,000 (56)
1:2,578 (55)

?

=1:3 (57)

?

R e I e AL S LS

HDI, human development index, an index based on life expectancy, literacy, enrollment in
scholarly education, and per capita income; HIV, human immunodeficiency virus; HBV, hepatitis B
virus; HCV, hepatitis C virus; vCJD, variant Creutzfeld-Jacob disease; TRALI, transfusion-related acute

lung injury. Values in parentheses are reference numbers.

Madjdpour et al. Crit Care Med 2006; 34:5102-5108
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Transfusion of sex-mismatched and non-leukocyte-depleted red
blood cells in cardiac surgery increases mortality

Henrik Bjursten, MD, PhD," Alain Dardashti, MD, PhD," Jonas Bjork, PhD," Per Wierup, MD, PhD,"
Lars Algotsson, MD, PhD,” and Per Ederoth, MD, PhD"

1.00
0.95
©
=
& 0.90-
=
wn
0.854
0.80 4
T T T T T T
1 2 3 ) 5
Years after surgery
Number at risk
SEX match 876 857 785 719 621 513
SEX MM 1596 1539 1343 1139 087 850

FIGURE 1. Kaplan-Meier curve comparing patients receiving only
sex-matched blood (blue line) with only sex mismatched red blood cells
(red line). Shaded area represents 95% confidence interval.

J Thorac Cardiovasc Surg 2016;152:223-32
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Association of Blood Transfusion From Female Donors With and Without
a History of Pregnancy With Mortality Among Male and Female Transfusion Recipients

Camila Caram-Deelder, M5c+2; Aukje L. Kreuger, MD'2; Dorothea Evers, MD'-3; et al ¥ Author Affiliations

JAMA. 2017;318(15):1471-1478. doi:10.1001/jama.2017.14825

Male recipients of red blood cell transfusions Female recipients of red blood cell transfusions
18+ 18+
16 16
14 s 144
= >
= 124 = 124
S i
S 10 S 10
= =
<] <%}
2z 8 Blood donor group 2z 8
3] T
S 6 Male S 6A
g Female g
C o4 Ever pregnant < 4
p) Never pregnant 74
0 T T T T T 1 0 T T T T T 1
0 0.5 1.0 1.5 2.0 2.5 3.0 0 0.5 1.0 1.5 2.0 2.5 3.0
Years Years
No. at risk by donor group
Male 6189 2408 2102 1833 1624 1421 1236 6243 2598 2296 1990 1726 1484 1278
Female
Ever pregnant 1190 438 367 305 245 197 163 1160 456 371 303 243 197 166
Never pregnant 1084 393 331 279 225 177 146 1093 425 353 294 255 211 172
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Despite efforts to educate care providers and limit the
number of inappropriate and/or ineffective plasma trans-
fusions, the annual usage of plasma products grew from
3.3 million units in 1998 to 4.5 million units in 2009.*
The majority of these plasma transfusions are administered in
the perioperative period, particularly in the setting of cardiac
surgery.” Importantly, historic estimates suggest 25-30 percent of
plasma units are transfused without evidence-based indications.’
In addition, concerns related to the liberal use of plasma
products, including life-threatening complications such as
transfusion-related acute lung injury (TRALI) and transfusion-

associated circulatory overload (TACQ), have been increasingly

appreciated.* In addition to the need for ongoing transfusion

education, these data have resulted in increased interest in safe

and effective alternatives to plasma transfusion.

1. The 2009 National Blood Collection and Utilization Survey Report. US Department of Health and Human Services, 2011.
2. Abdel-Wahab OI, et al. Transfusion. 2006;46(8):1279-1285.
3. Wilson K et al. Transfusion. 2002;42(9):1224-1229.
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Tab. 1 Attributes of different sources of fibrinogen concentrate available for the management of perioperative bleeding, modified according to Soerensen B
etal. (91)

FFP cryoprecipitate fibrinogen concentrate
content of fibrinogen inconsistent and donor dependent variable fibrinogen content constant amount of fibrinogen in each
vial
side effects, risk of immuno- e ABO group matching required » ABO group matching required negligible risk of immunological
logical reactions e transfusion related lung injury o low risk (because resuspended in| reactions (because purification steps
e acute lung injury small volume of plasma) of during preparation and removal of
e transfusion related cardiac overload — transfusion related lung injury | donor antibodies)
o sepsis — severe anaphylactic reactions
o multi organ failure
risk of viral / pathogen low risk for quarantined plasma and  potential risk of pathogen trans- pasteurization and filtration steps
transmission SD plasma mission — not virally inactivated minimize the risk of pathogen
transmission
number of Units / vials 6-8 Units 29 Units (based on 140 mg/U) 4 vials

required to provide a 4 g dose
time to administration has to be thawed prior to use immediately available

Schochl H. Hamostaseologie 2014; 34: 29-39
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