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62y, 110 kg erkek
Aort kapak korunarak tubuler gref
Statin + 3 bloker

Sorunsuz cerrahi sonrasl heparin nc
Ampirik 4U TDP ve 2U trombosit
YBU'de

o VUcut isisi 36,4°C,
o Hemodinami stabil

ACT 120 sn; PIt 115.000; INR 1,3; Fib
150 mL/sa kanama
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Fibrin tikaci

NORMAL HEMODILUSYON



« Karacigerde sentezlenerek dolasima verilen bUyUk
bir glikoprotein
o Kan plazmasindaki normal konsantrasyonu 2.0 - 4.0g/L
« Koagulasyon sisteminin ana bileseni

o Hem primer hem de sekonder hemostazda rol oynar

« Fibrinojen (FI) her yansinda disulfid baglarla birlesmis U¢
polipeptid zincir (Aa, BR ve y) iceren bir dimer seklindedir
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Sorensen B et al. 2012; Mosesson MW et al. 2005; Sorensen B et al. 2010; Levy JH et al. 2012.
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Olciim

* Clauss testi ~
o Fibrinojenicin gecerli altin standart test
o lIslevsel fibrinojen dUzeyini dlcer
o Pihtilasma zamani, érnekteki fibrinojen
miktari ile ters orantiidir
o Zayif fibrin formasyonunu saptayabilir

o Kanayan hastalarda fibrin yikim GOrinleri
yUkseldiginde ve kolloidlerin varligi,
fibrinojen duzeylerini oldugundan fazla

gosterebilir
 PT ve aPTT
» Fibrinojen yetmezligi tanisinda
onerilmezler
« Diger koaguUlopatilerde de uzar e e
- Fibrinojen dizeylerini saptayamaz ve o b o \Fb‘.cig:'*ff'/ e
filbrinojen yetmezliginin tanisinda | TEhedt NS

oneriimez
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Fig3. ROTEM traces for case 1 during surgery for type-lV thoracoabdominal aortic aneurysm repair. {(A) FIBTEM and EXTEM results from a
blood sample taken at 12:10 duringsurgery indicate a low plasma fibrinogenconcentration. (B) FIBTEM and EXTEM results from a blood sample
taken at 14:12 during surgery indicate that the fibrinogen concentration has been corrected. In addition to fibrinogen concentrate, 1 unit of
platelets was administered betwaen these time points. MCF, maximum clot firmness.

Morrison GA, et al. Journal of Cardiothoracic and Vascular Anesthesia 2012;26;654-659




Kullanim

Standardize fibrinojen
icerigi

Viriis inaktivasyonu, 0r;
pastorizasyon

Advers reaksiyon riski
or. TRALI

Eritme (infiizyona
baslamada gecikme
nedeni)

Kan uyumu

Prion uzaklastirilma
kapasitesi

Infiize edilecek hacim
Diger riskler

Tedavi

AB iilkelerinin ¢ogunda
kullanilmaz; UK ve ABD’de
konjenital fibrinojen
yetmezlikleri i¢in kullanilir

Yok
Her zaman degil
Evet

Evet

Evet

Yok

Orta

Hiperkoagiilabilite (yiiksek FVIII
miktarina bagli, tromboz

Pek c¢ok tilkede siddetli
tibrinojen yetmezliklerinde

yetersiz bir tedavi olarak
kabul edilir

Yok
Her zaman degil
Evet

Evet

Evet
Yok
Biiytiik

Hipervolemi

Pek cok tilkede standart
tedavidir. Akut kanama
epizotlarinda tedavide ve
proflaktik olarak diizenli
sekilde kullanilir

Var
Evet

Sinirlt

Yok

Hayir
Var
Kiigiik

*Qlas1 tromboz —
22 yilda 9 olgu



Hangi turun?

Patient Information Hamostatic Agent
Body weight (kg) . Concentration of FIB in haemostic agent / volume per unit

Haematocri (%) Fresh Frozen Plasma (o) [[28.] in
Plasma volume (ml) 3485 Cryoprecipitate (g) in
Blood volume (mi) 4647 Fibrinogen concentrate (g1) in
Baseline Fibrinogen FIB (o) 08 |
Target Fibrinogen FIB (g/1) ﬁ
Calculated amount of haemostatic agent (Dose calculation)
FFP Cryo Fibrinogen
concentrate
Amount (units) 28 33 5
Volume (mi) 7000 4125 250
Resultant FIB level (o) 1.70 1.7 1.78

- - - ——— asessesssses

-~
o

-
o

Amount / Dose (units)
8 2% 8 2

-
=3

o8 10 16 1. .0
(Banahe ) (Bgat )
Plasma F ibrinogen concentration (g/1)
Figure 3. Fibrinagen cancentratian/dase simulation acarding ta Garlinger {persanal communicatian) and Callins et al.** Ta

increase the plasma fibrinagen cancentratian fram 0.€ gL {baseline) ta the target level af 1.7 {g/L), ZE U of FFP {7,000 mL)ar33 U
af cryaprecipitate {412.5 mL) ar5 U af fibrinagen cancentrate {250 mL) is necessary. Crya, cryoprecipitate; FIB, fibrinagen.



Fibrinojen dozu = Hedef diizey g/l1) — 6lciilen diizey

(mg/kg viicut agirligy)

0,017(g/l her mg/kg viicut agirligr)

70 kg hasta, plazma fibrinojen diizey 0.5 g /1
Hedef fibrinojen diizeyi 1 g/l

Hedef diizey

Oy diizey

Fibrinojen dozu = 1g/l

0.5 g/l

(mg/kg viicut agirligy)

0,017(g/l her mg/kg viicut agirligr)

Fibrinojen dozu = _0,5
(mg/kg vicut agirhig) 0,017

Doz =70 (kg) X 29.41 (mg/kg) = 2058 mg olacaktir

Sonug olarak, 2 g fibrinojene gerek vardir

Doz ortalamasi= 29.41 mg/kg



Pozoloji

Clinkcal setting Trigger for adminlstedng fibiinogen concentiate Flbrinogen dose
Cardiat surgery Using cormventional laboratory measures: <200 mafAdL (<22 g/ 25 moyfkn
=150 mogdidl (<=1.5 gL 50 mafky
Uging POC: EXTEM A10 <40 mm and FIBTEM A11 <8 mm 25 mafky
EXTEM A4 <40 mm ard FIBTEM A1 <8 mim 51 kg
EXTEM A4 <40 mm ard FIBTEM A1{0 <4 mim 75 mafky
EXTEM A140 <30 mm ard FIBTEM A10 <4 mm 75 modky + 2 PC + 0.4 pgkg DDAVE
Trauma FIBTEM CA1D <=7 mm 2460

Lreer transplantation

EXTEM CAT0 <30 mm
Massive diffuse bleeding and EXXTEM MCF <25 mm
EXTEM MCF -35 mm ard FIBTEM MCF <& mm
EXTEM MCF <45 mm ard FIBTEM MCF <& mm

#-8 g and PCC 20-30 Wiy BW
Fibrinogen concentrate * PC and PCC
25 miykig (ar eryoprecipitate]); 50 modkg if FIBTERM MCF <4 mm
25 m'kg far eryoprecipitate); 50 mafkag if FIBTEM MCF <24 mm

Weber CF, Zacharowski K, Meybohm P, et al. Hemotherapy algorithms for coagulopathic cardiac surgery patients. Clin Lab 2014; 60(6):1059-1063.




Pozoloji

Clinkcal setting Trigger for adminlstedng fibiinogen concentiate Flbrinogen dose
Cardiat surgery Using comventional laboratory measures: <200 mafAdL (<22 g/ 25 moyfkn
=150 rgfdL (<21.5 /L) 50 mafkn
Uging POC: EXTERT AT 30 mims Armd CI5 2 A0 o T 20 s kg
EXTEM A1 <240 mm and FIBTEM A10 <8 mm 50 mofkn
EXTEM A1 <40 mm and FIBTEM A10 -4 rmirm TS5 Mok
EXTEM A1 <30 mm and FIBTEM A10 <4 mm 75 mokg 4+ 2 PC 4 0.4 po/kg DDAVP
Trauma FIBTEM CA1D <=7 mm 2460

Lreer transplantation

EXTEM CAT0 <30 mm
Massive diffuse bleeding and EXXTEM MCF <25 mm
EXTEM MCF -35 mm ard FIBTEM MCF <& mm
EXTEM MCF <45 mm ard FIBTEM MCF <& mm

#-8 g and PCC 20-30 Wiy BW
Fibrinogen concentrate * PC and PCC
25 miykig (ar eryoprecipitate]); 50 modkg if FIBTERM MCF <4 mm
25 m'kg far eryoprecipitate); 50 mafkag if FIBTEM MCF <24 mm

Weber CF, Zacharowski K, Meybohm P, et al. Hemotherapy algorithms for coagulopathic cardiac surgery patients. Clin Lab 2014; 60(6):1059-1063.




Pozoloji

Clinkcal setting Trigger for adminlstedng fibiinogen concentiate Flbrinogen dose
Cardiat surgery Using comentional laboratory measures: <200 mafAdL (<22 g/ 25 mofkn
=150 gl (1.5 9] 51 ki
Uging POC: EXTEM A10 <40 mm and FIBTEM A11 <8 mm 25 mafky
EXTEM A4 <40 mm ard FIBTEM A1 <8 mim 51 kg
EXTEM A4 <40 mm ard FIBTEM A1{0 <4 mim 75 mafky
EXTEM A140 <30 mm ard FIBTEM A10 <4 mm 75 modky + 2 PC + 0.4 pgkg DDAVE
Trauma FIBTEM CA1D <=7 mm 2460

Lreer transplantation

EXTEM CAT0 <30 mm
Massive diffuse bleeding and EXXTEM MCF <25 mm
EXTEM MCF -35 mm ard FIBTEM MCF <& mm
EXTEM MCF <45 mm ard FIBTEM MCF <& mm

#-8 g and PCC 20-30 Wiy BW
Fibrinogen concentrate * PC and PCC
25 miykig (ar eryoprecipitate]); 50 modkg if FIBTERM MCF <4 mm
25 m'kg far eryoprecipitate); 50 mafkag if FIBTEM MCF <24 mm




Point-of-care haemostasis and coagulation monitoring
in cardiac surgery at IRCCS Policlinico San Donato

Ekaterina Baryshnikova and Marco Ranucci
Eurapean Heart Journal Supplements (2016) 18 SupplementE), E42 E43

EXTEM FIBTEM
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How I use fibrinogen replacement therapy in acquired bleeding

Jerrold H. Levy'* and Lawrence T. Goodnough®*

"Department of Anesthesiclogy and *Department of Surgery, Dulke University School of Medicing, Durham, NC; and *Department of Pathelogy and
4II}'E|::uslrtrr1er'|t of Medicine, Stanford University, Stanford, CA

Send coagulati esig: z
Consider early tranexamic acid F;'ﬁf;:;i:’::i‘:" test Maintain homeastasis:
administration: Platelet (_'“m"; . « Normothermia
.1gload PT/OTT . Normocaloemia

. 1 g infusion ovar 8 hours INR . Normal pH

. ROTEM®B/TEGE

Fibrinogen concentrates

Fibrinagen level < 1.5-2.0 g/l (25-50 ma/ka)
and/or or

FIBTEM A10 <68 mm Cryoprecipitate
{8-10 units)

Platelet concantrate
(8-10 units)

Platelet count < 100 10 /mm’

FFP (20-20 mL/kg)

Massive transfusion
protocol

[ ]
Jerrold H. Levy et al. Blood. 2015;125(9):1387-1393



EJA

Eur f Anaesthesiol 2017; 341332 -385

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, Ceszar Aldecoa,
Guidrius Barauskas, Edecardo 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, Chades M. Samama, Jakcb Stensballe,

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

1.7. General coagulation management

Fibrinogen concentration of less than 15 o 2g 177 is
considered as hypofibrinogenaemia in acquired coagulo-
pathy and is asseciated with increased bleeding risk. €

We suggestan initial fibrinogen concentrate dose of 25 to
S0mgkg ™" 2C

We recommend weatment of hypofibrinogenaemia in
bleeding patients. 1C

In cases wherein fibrinogen concentrate is not available
We suggest cryoprecipitate at an initial dose of 4 to 6 ml
kg™ 2C

Plasma transfusion alone is not sufficient o correct hypo-
fibrinogenaemia. €

fn complex cardiovauwnliar surgery, we recommend fibrinogen
concentreme fafucddon puided by VHA monitoring fo reduce
pertoperaive Kood foss 1B



Pre-operative fibrinogen supplementation in cardiac surgery
patients: an evaluation of different trigger values

M. Ranuce', & Jeppszon®® and E. Baryshnikova'

TDepartment of Cardioth oracic Anesthesia and Intensive Care, IROCS Policlinico 5an Donato, 5an Donato Milanese (Milan), Kb
epartment of Molecular and Clinicl Medicine, Institute of Medicine, Sahlgrenska Amdery, University of Gothenburg, Gothenburg, Sweden
*Department of Cardioth oracic Surgery, Sahlgrenska University Hospital, Gothenburg, Sweden

Results: At all the three cutoff values, pre-operative fibrinogen
levels had an excellent negative predictive value, ranging from 86%
to 100%. Conversely, the positive predictive value was poor at all
the cutoff levels: 12% (3.8 g/1), 14% (3.0 g/}, and 19% (2.5 g/1).
Ovwerall, the accuracy of pre-operative fibrinogen levels for the pre-
diction of SB was poor. A strategy based on pre-operative fibrinogen
supplementation would lead to inappropriate treatment in = 80% of
the treated patients. Owverall, a trigger value of 3.8 g/1 would result
in an inappropriate treatment in 52% of the patients, of 3.0 ¢/l in
20% of the patients, and of 2.7 2/]1 in 4% of the patients.
Conclusion: Correction of pre-operative fibrinogen levels below
3.8 ¢/l would lead to an excessive rate of inappropriate interven-
tions. Values below 2.5 g/l could be considered.
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Rossaint et al. Critical Care (2016) 20:100

DOI 10.1186/513054-016-1265-x Critical Ca re

RESEARCH Open Access

CrossMark

The European guideline on management of ®

major bleeding and coagulopathy
following trauma: fourth edition

Rolf Rossaint’, Bertil Bouillon?, Viadimir Cerny™***, Timothy J. Coats’, Jacques Duranteau®,
Enrique Ferndndez-Mondéjar’, Daniela Filipescu'®, Beverley J. Hunt'', Radko Komadina'?, Giuseppe Nardi®,
Edmund A. M. Neugebauer', Yves Ozier™, Louis Riddez'®, Arthur Schultz", Jean-Louis Vincent™

19*

and Donat R. Spahn

SUSCIEUON @& More nmuormdauon DecoInes avaudopie 1rom

Ll a2 ; "

NOTITAISE Nese paramneLers.

administered are modified and management switches to
becoming goal-directed. If no information is available
initially, it is reasonable to presume that the severely in-
jured patient is coagulopathic and initiate “best guess”
treatment During further resuscitation, a goal-directed
approach is appropriate.

Clinicians need to be aware of the time lag between a
sample being taken and the result being available, but
should not delay treatment while waiting for a result.
Delays in coagulation results represent a much greater
challenge in the absence of point-of-care testing. Lack of
awareness of the dynamic status of the patient’s condi-
tion can lead to treatment that is always “behind the

Fibrinogen and cryoprecipitate

Recommendation 28 If a concentrate-based strategy
is used, we recommend treatment with fibrinogen
concentrate or cryoprecipitate if significant bleeding
is accompanied by viscoelastic signs of a functional
fibrinogen deficit or a plasma fibrinogen level of less
than 1.5-2.0 g/L (Grade 1C)

We suggest an initial fibrinogen supplementation
of 3—-4 g. This is equivalent to 15-20 single donor
units of cryoprecipitate or 3—4 g fibrinogen concen-
trate. Repeat doses must be guided by viscoelastic
monitoring and laboratory assessment of fibrinogen
levels. (Grade 2C)

T T L U OO T TS ezttt TS o
be determined by a combination of the test results and
the clinician’s judgement about how the patient’s coagu-
lation status may have changed since the test was taken.

The enecific onale far treatment are evnlared in the fal-

Rationale

Fibrinogen is the final component in the coagulation
cascade, the ligand for platelet aggregation and therefore
kev ta effertive rnacnlatinn and nlatelet fimetian 280 4201

Rossaint et al.; Critical Care (2016) 20:100



PRACTICE PARAMETERS

Practice Guidelines for Perioperative Blood Management

An Updated Report by the American Society of Anesthesiologists
Task Force on Perioperative Blood Management”

—_

Treatments for Hypofibrinogenemia:
Literature Findings: The litersture 15 insufficlent to

svaluate the Intraoperative or postoperative transfusion of
cryoprecipitate to manage hypofibrinogensmia, BCT: com-
paring fibrinogen concentrate with placsbo repomt a lower
volume of EBEC transfusion and a reduced frequency of
patients transfused when hbrinogen concentrate Is adminis-

tered Intraoperatively (Category A2-F erddence) 27527

[ ]
Anesthesiology 2015; 122: 241-275



Fibrinogen concentrate administration attributes to
significant reductions of blood loss and transfusion
requirements in thoracic aortic repair

Koji YamathDﬂJ Akihiko Usui? and Junki Takarmatsu®
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Efficacy and Safety of Fibrinogen Concentrate in ®{_:-055Ma1-k

Surgical Patients: A Meta-Analysis of Randomized
Controlled Trials

Evgeny Fominskiy, MD, PhD,*t Valeriy A Nepomniashchilkh, MD, PhD,T Yiadimir V. Lomivorotov, WD, PhD,T
Fabrizic Monaco, MD,* Chiara Vitiello, MD,* Alberto Zangrillo, MD,*f and Giovanni Landoni, MD*F

Jenernal of Cardiothorace and Vascular Anesthesia, Wol 30, No & [Ceteber), 2016 pp 1186-1204
Measurements and Mpin RBesuls: The primary outcome

was allcause motality. Pooled risk ratios and mean differ-
ences [MDs) were computed with either fixed-effects or
rmanda The study included 14 BRETs com-
prising 1,035 patients; the majority of patients undenent
cardiac sumery. Allcause mortality vwas lovrer in the fibrin-
ogen group (4432 [0.9%] v 15430 [3.5%); risk ratio 0.245; 95%

Fibrinogen Control Mean Differance Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Cul Y (2010) 0 11 20 15 17 20 122% -150{-2.3910-0861) ——""
Fenger-Eriksen C(2009) 0 15 11 15 15 10 74% =150(-2.7810 -0.22) —
Jeppsson A {2016) 0.63 117 26 133 3.11 26 7.5% -0.70 (-1.98 to 0.58) —'_"
Karlsson M (2009) 2 05 10 2 1.7 10 9.3% 0.00 (=110 t0 1.10) R
Najafi A{2014) 08 1.01 15 106 12 15 138%  -0.26 (-1.05t0 0.53) —
Rahe-Meyer N{2013} 0 22 38 2 22 42 11.0% =2.00{-2.97 10 -1.03) T
Ranuceci M(2015) 0 07 58 1 15 58 22.0% =1.00({-1.43t0 -0.57) —
Sabate A (2016) 2 44 40 3 44 41 39% -1.00(-2.92 10 0.92) = !
Sadeghi M (2014) 15 18 30 2 15 30 130% -050(-1.234 10034 e
Total (95% CI) 248 252 100.0% ~-0.93 (-1.33 to -0.52) <3
Heterogeneity: Tau? = 0.15; chi-square = 13.80, df = 8 (p = 0.08); I* = 42% 4 T2 éT 2 4‘

Test for overall effect: z = 4.47 (P < 0.00001) Favors [Flbrinogen] Faveors [Control)

Fig 4. Forast plot for the number of red blood cells units transfusad.



Madem bu kadar iyi profilaktik versek?

Preoperative supplementation with fibrinogen
concentrate in cardiac surgery: A randomized
controlled study

3000

A. Jeppsson®?*, K. Wal . , L. Thimour-Bergstrom!
and M. Karlsson#* 2500 "
‘Drepartment of Cardiothoracic 5 al, Gothenburg, Sweden, “Diepartment

2000

of Molecular and Clinical Medicl
Gothenburg, Sweden, *Departme

Academy, University of Gothenburg,
Eastern Hospital, Gothenburg, Sweden,

= .
and *Department of Medicine, 5] % 1500 C .
. L]
L
2
1000 . b,
> P
Results: Medianpostoperative bleed S00 .3‘ ‘_': the fibvnoegen and placebo groups [B50 (25 75th
percentile SOO-B3E) ml compaed wit 1 '.1_ H v of trans fused subjects (33 vs 204, P0.76),
prumber of perdoperative trans fusion: 5, 0=0.76) and haemogobin concentration 24 h
after surgery (107 (5o 11) vs 100 [12) ¢ 0 1t between the ibdnogen and placebs group,
® Fibrinogen ® Phcebo

respectively,
Conclusions: Precperative suppiementation with 2 g fibdnogen concentrate did not significantly influence postoperative
bleeding, in cownary artery bypass prafiing patients without documented hypofibdnogenaemia,

Cliniral trial tegistration. MCT 00968045,



Fibrinogen Concentrate Therapy in Complex Cardiac Surgery

Suleyman Bilecen, MD,*T Linda M. Peelen, PhD, ¥ Cor J. Kalkman, MD, PhD T
Alexander J. Spanjersberg, MD,* Karel G.M. Moons, PhD, ¥ and Arno P. Mierich, MD, PhD*

Dbjectives: Fibrinogen concentrate increasingly is used to 1.02 {0.91-1.14) and an odds ratio of 1.14 (0.83-1.56), respec-
treat coagulopathic bleeding in cardiac surgery although its tively. For therisk of 30-day mortality, myocardial infarction,
effectiveness and safety have not heen shown. The authors cerebrovascular accident/transientischemic attack, renal in-
conducted a cohort study to quantify the effects of fibrino- sufficiency/failure, total infections, and prolonged mechan-
gen concentrate on postoperative blood loss and transfu- ical ventilation the adjusted odds ratios were 0.96 {0.48-
sion and the occurrence of adverse clinical events in com- 1.92), 1.10 {0.53-2.27), 1.16 (0.50-2.72), 0.62 {0.29-1.32), 1.18
plex cardiac surgery patients. . . incely

Design: A cohort analysis using prospectively collected Conclusions: Fibtinogen concentrate infusion during sur-
data. gety did not reduce postoperative hlood loss and transfu-
Setting: A teaching hospital. sion, and no increased risk for clinical adverse events was
Fostoperative blood loss and neead for transfusion [1CLD ;
Blood loss ICU mL, median, (IQR 25th, 75th) 70 (420, 1,080] EED (400, B50) <00
N . . . f
REC 124 (47) 3132 (28] 0.0z ;
FFP G2 [24) G212 SOOTf m—
Platelets 5o (19) 21 ) < ] —
Ly blood product 14 [55] 351 (43) <001
Adwarse clinical evanis (Yl .
A0-day mortality 18(7) 330 007
Myvocardial infarction 14 (5] 30 14) 0n2e 7
CWASTIA 11 (4] 20 (3] 015
Renal insufficiency/failure 12 (5) 3205 087
Taotal infections 29 11) 74 05) 037
Prolonged meachanical ventilation B2 (20) 45 (8] <001

MOTE. o= 0.0% is considered a significant difference between groups.
Abbreviation: 1QR, interquartile range.



JAMA | Original Investization
Effect of Fibrinogen Concentrate on Intraoperative Blood Loss

Among Patients With Intraoperative Bleeding
During High-Risk Cardiac Surgery
A Randomized Clinical Trial

Sikyman Bilecen, MD; Joris A, H. dedGroot, PhD; Cor . Kalliman, WD, PhD; Aleander ) Spanjgersberg, MO;
eorge |, Brandaon Bravo Brrinsrma, D, PhD; Karel G W oons, PAD; Arno P Mierich, mD, PRD

Aaida, 20TRITAC). 38747 do i 10000 ama 20162 1057

M edian CIQR), mL

Fibrinogen Cortrol Absolige Differance
[n="5% [n="57 [95% CI Pialye
Prirary Qutcame
Blood loss botawesn intanention S0C29-100) 7O (22-145) 20 C-12 40 350 .19
and chest closure
Secondary or Bxploratory Outcome
Mo. of patients hE ta
Blood lass inthe ICU time intenal
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0-1h FOC25-1200 a0 ida-14 9
*1-2h B0 C50-156) 110 i40-220)
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=6-12h 110 ¢20-160) 125 (232247
»12-24h 130 ¢E0-1800 1a0 ¢30-270)
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Effects of Fibrinogen Concentrate as First-line
Therapy during Major Aortic Replacement Surgery

A Randomized, Placebo-controlled Trial

MHiels Rahe-teyer, b.D., Ph.D.* Cristina Solomon, h.D. T Alexander Hanke, h.0. F
Dirls =, Schmidt, Fh.D. % Dietrich Knoerzer, Ph.D. & Gerald Hochleitrer |
Benny Sarensen, h.D., Fh.D. # Christian Hagl, 8.0, * Waximilian Fichlmaier, k4.0
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multicenter studies are necessary to confirm the role of
10m
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avoidance of allogensic blood
componernts, n (%)
Units of packed red blood 29 0 {0-3) 32 2 (2-5) _2{-2t0 0) 0.007
cells (enythrocytes), median
1CR)
Units of FFR median (GR) 29 0 (04 32 8 (4-10) _5(-8t0 —4) 20,001
Units of platelet concertrate, 29 0 {0-2) 32 4(2-5) _2(=3t0 -7 <0.001
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Randomized evaluation of fibrinogen vs placebo in
complex cardiovascular surgery (REPLACE): a double-

blind phase III study of haemostatic therapy

N. Rahe-Meyer®*, J. H. Levy?, C. D. Mazer®, A. Schramko?, A. A. Klein®, R. Brat$,
Y. Okita?, Y. Ueda®, D. §. Schmidt?, R. Ranganath® and R. Gill11

British fowrnal of Aneesthesie, 117 (1) 41-51 (2016)

Methods: Patients undergoing electve acrtic surgery vequikng cardicpulmonary bypas s were vand cinly assigned to veceive
FCH oy plarebe. Study medication was admindstered to patients with a b min bleeding mass of 60-950 & after sepavatiog from
bypass and surgical haemostasis. A standardized algovthm for allegeneic biood product fransfusion was followed if bleeding
coptinued affer study medicatiog,

Results: 519 patients brom 34 centes were vandoimgzed, of whoim 152 (29%) met fnclusicn oaterda for study medication. Median
(IGE) pretreatiment 5 min bleeding mass was 107 (76-138) and 91 (71-112) gin the FCH and placebs groups, vespectively [P=0.13).
More allogeneic bivod pw duct units were adimindstered durdag the fivst 24 boafter FCH, 5.0 (2.0-11.0), when compared with
placebo, 3.0 (0.0-7.0), P=0.026. Fewer patients avoided transfusion in the FCH geoup (15.4%) compared with placebo (28.4%),
F=0.047 The FCH immediately inoreased plasma hibdnogen concentration and fbvn-based clot strength. Adverse eveint rates

Conclusions: Human ibvinogen concentrate was associated with inoreased allogeneic blood product transfasion, an
unexpected finding contrary to previcus studies. Human ibdnogen concentrate may not be effective in this setting when
administered according to S-minute bleeding mass. Low bleeding vates and normal-range plasma fibvdnogen concentraticns
before study medicaticn, and veadability in adhewnee to the complex transfusion alvorithm, may have contributed to these

Clmaal mal regstrabon: Clingcal Tdals. gov identifier ne. WCTO01475669; EudraCT tal ne. 2011-002685-20,



Randomized, Double-Blinded, Placebo-Controlled Trial of Fibrinogen

Concentrate Supplementation After Complex Cardiac Surgery

Marce Ranucei, MD; Ekaterina Baryshniliova, PhD (Bicl), Giulia Beatrice Crapelli, MD; Niels Rahe-Meyer, MD; Lerenze Menicanti, MD;
Alessandre Frigicla, MD; for the Surgical Clinical Qutcome REsearch (SCORE) Group™*

Clinical Trial Registratich—JRL: http:/ Swnewrclinicaltrials.gov. Unigue identifier: NCTO1471730. (J Am Heart Assoc. 2015;4:
002066 doi: 10.1161/)AHA.115.002066)

Wethods and Resufis—This was a single-center, prospective, randomized, placebo-controlled, double-blinded study. One-hundred
sixteen patients undergoing heart surgery with an expected cardiopulmonmary bypass duration =90 minutes were admitted to the
study. Patients in the treatment arm received fibrinogen concentrate after protamine administration; patients in the control am
eceived saline solution. In caze of ongoing bleeding, patients in the treatment arm could receive prothrombin complex
-oncentrates (PCCs) and those in the control arm saline =olution. The pnmary endpoint was avoidance of any allogeneic bloeod
arodiuct. Patients in the treatment arm had a significantly |ower rate of any allogeneic blood products transfusion (odds ratio, 0.40;
J5% confidence imterval, 0.19 to 0.84, A~0.015). The total amount of pacled red cells and FFP units transfused was significantly
ower in the treatment arm. Postoperative bleeding was significantly (F—0.042) less in the treatment arm (median, 300 mL;
merquartile range, 200 to 400 ml) than in the control arm (median, 3535 mb; interquartile range, 230 to §00 ml].

Conclusions—Fibrinogen concentrate limits postoperative bleeding after complex heart surgery, leading to a significant reduction
n allogeneic blood products transfusions. Mo safety issues were raised.
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The effectiveness of 10 years of interventions to control postoperative
bleeding in adult cardiac surgery

Marco Ranucci**, Ekaterina Baryshnikova®, Valeria Pistuddi®, Lorenzo Menicanti® and Alessandro Frigiola®
for the Surgical and Clinical Outcome REsearch (SCORE) Group

= Drepattinatt of Cardiotharacic ard Vascular Arestbesia ard U, IRCCS Policlinics San Danato, Milar, [tk

Interactive Cardiovascular and Thoracic Surgeny 24 (201 7)1 56-202
doi: 101093 iovis/vw33®  Advance Access publication 17 October 2014

" Department of Cardiac Surgery, IRCCS Policlinico San Donato, Milan, [tab
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Evaluation of clinical practice in perioperative patient
blood management

D. M. Baron®, P. G. H. Metnitz*, T. Fellinger®, B. Metnitz®*, A. Rhodes” and
S. A. Kozek-Langenecker®™

PO hifh risk sumary {P=0.001)
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Fig & Likert saales depicting the use and availability of point -of ware [F3)
monitoting devices during high rizk surgery in Europe according to geo-
graphic regions. Fvalne indicates differences between regions. WE - noxth-
e Europe, EE - eastemn Europe, SE - southern Europe, WE - raiddle Europe,

01 - United Kingdom and Ireland.
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[ Mo POC avaikbla

Table 2 Availahility of point of care coag@ilat on motitoring de

vices. Multiple selections Were pettnitted

Device 1 [}

EOTER®R 255 [36.1}
TEGH 138 [19.5}
PFa 1008 111 [15.7}
hinltiplated 104 [15.4}
SpHES EE Y (105}
WerifyWownE N .4t}
Hetnooued 1 (1.4}
Mome 238 [41}

Dritish Journal of Aneesthesia, 117 (B); 610-6 (2016)
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i TrRAexamic acid [P=0.001)
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B mostyfahways: B Half B Racsslynavar

Fig 4 Likert scales depicting European regional distibutions of targeted
uze of [#] fitvinogen, [B] witarnin K or prothrarabin coraplex, and [J] tran-
exarnie acid. F values indicate differences between regions. ME - narthem
Eurape, EE - gastern Europe, SE - southern Europe, ME - middle Eurape, 1T
- United kin gdora and breland.



Sonuc

Kardiyak cerrahi sirasinda kanama multifaktoriyeldir
Kanayan hastada ¢coklu tedaviler degerlendiriimelidir
Fibrinojen seviyelerinin kontrolu gdzden kacmamalidir
POC testleri gunlUk pratige sokulmaldir

Tedavi bireysellestiriimelidir.

Sonuclara gore farkl prohemostatik ajanlar kullanilabilir.
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