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Plazma

* Taze donmus plazma; toplandiktan sonra 8 saat icinde dondurulur
 Donmus plazma; 24 saat icinde dondurulur (diusuik FV ve FVIII)

* Likit plazma; dondurulmaz, depolama <26 giin 1-6 2C’de saklanir. FV-FVIII azalmasina
ragmen %35 hemostatik seviyenin altina dismez

e Coziulmis (thawed) plazma; 30-37 2C'deki su banyosunda 20 dk’da veya FDA onayli
bir cihazda 2-3 dkda ¢ozultr

* TDP cozuldikten hemen sonra verilmeyecekse 1 ila 6 2C'de saklanir, céztlen TDP 24
saat icinde kullanilmazsa atilmali



TDP

1 U TDP'nin hacmi yaklasik 200-250 mL

Normal doz 15 ml/kg’dir, ABO uyumu gerekir, Rh gerekmez, grup bilinmiyorsa AB genel verici

Faktorler, alblimin, protein C - S, antitrombin, doku faktoru yolu inhibitori

1U TDP ~ 200-300 mg fibrinojen icerir (donore bagh)

70 kg'lik bir Hastada: 1 U Plazma gogu faktori ~ %2,5 artirir
4 U Plazma cogu faktora ~ %10 artirir

1 mL TDP, ortalama olarak 1 U pihtilasma faktoru aktivitesine sahiptir



TDP

* INR1-1.2

Levels when Levels Levels
freshly thawed at 24 h at 5 d
Fibrinogen 267 2-25 2-25
FII 30 20 20
Fv 30 75 66
Fv1l a0 20 72
FVII1 92 51 41
FIX 100
FX 85 85 20
EXI 100
FXII 83
FXIII 100
Antithrombin III1 100
VWEF 80*

These values were determined in the Pathelogy Laborateries of Sou-

thampton University Hospitals Trust.

Protein C and antithrombin levels are in the ‘normal range’.

*With some loss of HMW multimers, particularly if SD-treated.

Table IV. Haemostatic factor content of thawed fresh-frozen plasma (FFP), and after storage at 4 C. A typical unit of 300 ml includes (IU/ml), except fibrinogen (g/1).

Guidelines for ihe use of fresh'-'frozen plasma, cryoprecipitate and cryosupernatant.
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TDP Komplikasyonlari

* Patojen bulasmalari ve enfeksiyonlari; bakteriler, virtsler, prionlar

* Bagisiklik aracili transflizyon reaksiyonlari; alerjik ve anaflaktik rxn,
TRALI, hemoliz, alloimmuinizasyon

* Fizikokimyasal rxn; TACO, sitrat toksisitesi



SCA Summary Statement on Blood Conservation and Transfusion in Cardiac Surgery

This is an abbreviated summary of established guidelines, consensus statements, and expert recommendations for blood
management during cardiac surgical procedures based on existing literature to date. We also highly recommend the use of anti-

fibrinolytics, mini-circuits, retrograde autologous priming, or ultrafiltration and the use of red cell salvage using centrifugation.

= Are indicated if there is bleeding and platelet count is less

= Is indicated if known Hb less than or equal to 7.5g/dL.

= Is not indicated if known Hb greater than 10g/dL. than 50,000 /uL.
= Acute normovolemic hemodilution may reduce the = May be indicated if there is excessive bleeding with a
e platelet count less than 100,000/pL and/or if there is known
d exposure to platelet inhibitors.

If patients are on P2Y12 inhibitors, the drug should be

= Isindicated if excessive bleeding with coagulation factor discontinued prior to the surgery if possible. Point-of-care
deficiency and/or if ROTEM/TEG show signs of factor platelet function tests prior to the surgical procedure may
deficiency. be considered for optimization of timing of surgery.

= May be considered if part of massive transfusion algorithm. Tha 1ica nf NNAVD mawv ha ronsiderad in natients with

IaTEIEL ay5TUnclion ana excessive -0 55 FaRess=

= Is not indicated for urgent warfarin reversal when PCC? : = pooye

available or no active bleeding. -« Aro=-—="

- _— p«upnylactically without bleeding and
= Is not indicated for volume replacement. g

wne platelet count is less than 50,000 /pL.
= Are not indicated, prophylactically, in patients with HIT
I unless life-threatening bleeding occurs.

aees

= Is indicated if there is excessive bleeding with fibrinogen less
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Special Article
Society of Cardiovascular Anesthesiologists Clinical m
Practice Improvement Advisory for Management of
Perioperative Bleeding and Hemostasis in Cardiac
Surgery Patients

Kalp cerrahisinde
TDP'nin transfuzyon
endikasyonu

than 150mg/dL and/or if ROTEM/TEG show signs of a
functional fibrinogen deficit.

s May be considered off-label in some countries.

SOCIETY OF

Is indicated if there is active bleeding and a known Factor
X1l or von Willebrand factor deficiency.

‘f CARDIOVASCULAR
" ANESTHESIOLOGISTS

Keowledge » Cane = lawvestigation

Is not indicated if fibrinogen level is greater than 200mg/dL

Clinical Practice Im provement
Blood Conservation Group 2019

Coklu pihtilasma faktoru eksikliklerinde
Tek pihtilasma faktorii eksiklikleri
Trombotik mikroanjiopatik anemilerde plazma degisimi

Ulkemizde antitrombin 3
bulunmadigi i¢in
ameliyat sirasinda

AT3 aracili
heparin direnci varsa
TDP kullaniyoruz
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Society of Cardiovascular Anesthesiologists Clinical Practice Improvement Advisory
for Management of Perioperative Bleeding and Hemostasis in Cardiac Surgery
Patients.

Raghael ", Mazer CO? Subramani §° Schroeder A* Abdalla %, Eerreira R®, Roman PE, Patel N® Welsby 1°. Greiich PE'0, Havey R™,
Ran ,”u ller Ew B gu mu‘s b '"SE‘OE ttal ggw Palvadi BB” Pat ,P918 mij Gaitan BZO Hill 5§21 Kwak
2 Kl 2, olen 847 Shreessarson 2 Abarat %, Schaann N9 20, Lag 1T

Contnue: Ant-fibrimnolytcs, ANMH, mini-circuits, retrograde autologous priming, or ultrafiltraton and the use of red cell salvage using

centrifugation
If at risk for post-operative bleeding: measure Hb, platelet count, fibrinogen level, and INR 30 min prior to separation from CPB

Check and optimare:
T=36C

pH> 7.2

In the presence of excessive microvascular bleeding ‘

PLT: L
< 50,000 per INR > 1.5 Fibrinogen < 150 mg/dL ACT > baseline

Hb = 7.5 g/dL

Transfuse RBC to Hb

R Transfuse PLT to PLT > Transfuse FFP 10-15 mi/Ke Transfuse cryoprecipitate Check heparin level

50,000 per pl o by or fibrinogen concentrate®*5 to guide additonal
or hemostasis or “low dase” PCC to fibrinogen > 150 mg/dL protamine

If excessive bleeding persists ‘

_ ) Re-send labs:
‘*—-_-_——-—'
ACT, Hb, PLT, INR, Fibrinogen =

- — - — ]
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- Cochrane
. Library

Cochrane Database of Systematic Reviews

Background

Fresh frozen plasma (FFP) is a blood component containing prucoagulant facrors, which 1s sometimes used in cardiovascular surgery
with the aim of reducing the risk of bleeding. The purpose of this review is to assess the risk of mortality for patients undergoing

cardiovascular surgery who receive FFP.

Objectives

A LU T LA L LT e AL ) To evaluate the risk to benefit ratio of FFP transfusion in cardiovascular surgery for the treatment of bleeding patients or for prophylaxis

Desborough M, Sandu R, Brunskill SJ, Doree C, Trivella M, Montedori A, Abraha |, Stanwo ag:unst bleedmg.

* Koagiilopatinin yoklugunda, kalp cerrahisinde profilaktik TDP transfiizuonunu destekleyecek hicbir kanit yoktur.
* Koagiilopati varliginda veya acil cerrahide TDP tedavisi hakkinda yeterli kanit yoktur.
e TDP tedavisi, ES transfiizyonu ihtiyacini artirir

e TDP'nin profilaktik transfiizyonunun giivenligi ve etkinligi yetersiz

O« LUmPil[:ll'Ul' LR als) Plabl’l’lﬂ [8) =1 AdUATOL, CITNCT CHTIICAT Plasma LIy [}'PEJ O | Plasma~uer1vcﬂ [l [aTalnl Pl'(JL'lLlC[_], WO INCIaeda

participants of any age (neonatg hd adules). We excluded studies qulasmapheresis and plasma exchange:.

Authors’ conclusions

This review has found no evidene ort the prophylactic administration of FFP to patients without coagulopathy undergoing

elective cardiac surgery. There was inhhicient evidence about treatment of patients with coagulopathies or those who are undergoing

emergency surgery. L here were no reported adverse events attributable to FFP transtusion, although there was a significant increase

in the number of patients requiring red cell transfusion who were randomised to FFP. Variability in outcome reporting between trials

precluded meta-analysis for many outcomes across all trials, and there was evidence of a high risk of bias in most of the studies.
Further adequately puwered studies of FFP or cumparable pru—haemustﬂric agents, are required to assess whether l:a.rger reductions in
prothrombin time translate into clinical benefits. Overall the evidence from randomised controlled trials for the safety and efficacy of

prophylactic transfusion of FFP for cardiac surgery is insufhcient.

Fresh frozen plasma for cardiovascular surgery (Review)
Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Kalp cerrahisinde TDP

Table 3. Pooled Chtcomes”

Pl'(lthrﬂmbiﬂ C‘Umplex COHCEHtI'atE iﬂ .'] Chack for updates | Ctcomes FFF PCC Random-Effects Estimates p Value P
: . : : RBC transfusion 3 SO0 (S28-95.2)  S0.3 (74.7-85.9) 2.22 (1.45-3.40) 00001 0%
Cal'dlac Surgery' A SyStematlc REV[QW and RBC units transfused, n 3 3.4 (13-5.4) 2.1 (0.7-3.6) 1.3 (0.8-1.9) <00001  27%
Meta-An aly5is Chest drain output 24 hours, mL 1,083 (775-1,391) 1,042 (626-1,459) B6 |82 to 215) 038 0%
Reexploration for bleeding 3 17.9 (9.5-26.3) 18.8 (12.7-24.8) 1.09 (0.66-1.82) 0.73 35%
Marius Roman, MD, Fausto Biancari, MD, PhD, Aamer B. Ahmed, FRCA, FACC, E:‘“E - : 233 E?ﬂ_;:? 5 ;: :gfﬁ; N ::: :E'%:::'?;; E’; E
e s . _ e kidney injury . A . . } 58-1. . Yo
zeeeﬂn&anf:;v;dLDFRFE‘EELEA?]“H::’dlé)n;k?\-l{a[?u%ﬁggShiilsqugliad,nli%lglzglf’cs Renal replacement therapy 2 2.4 (D.0-5.2) 8.4 (0.0-19.9) 0.41 (0.16-1.02} 0.06 0%
N 4 - 4 = 4 r ICU stay, days 3 45 (35-5.6) 43 (28-5.7) 0.3 (—05 to 1.1) 0.47 0%
Francesco Santini, MD, PhD, and Giovanni Mariscalco, MD, PhD Hospital stay, days 5 145 (132-158) 133 (9.9-16.7) 11 (—24 to 4.6) 054  S9%
epartment of Cardiovascular Sciences, University of Leiceste entield Hospital, Lejcester. Unite Hospital mortality 4 85 (5.5-11.5) 9.1 (A.4-11.7) 0.94 (0.59-1.49) 0.78 0%

FFF = fresh frozen plasma; ICU = intensive care unit; Mo, = number:

Kardiyak cerrahi sonrasi 6nemli kanamasi olan

Values are |:|:rlun]:lul:i:inn.--.I mean differences, and odds ratios with 95% confidence intervals (in Pa:renthl.-:iﬁ?.

PCC = prothrombin complex concentrate;

RBEC = red blood cell.

f" 101 RBC transfusion
hastalarda, PCC, ES transfiizyonunu azaltmak igin i ibjifibi
[] ege es ee . Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
TDP'den daha etkili goriinmektedir. Coppabianca 2016 200 225 189 225 0%  267(142.502 S
Fitzgerald 2018 104 117 80 N7 34.9% 240 [1.17, 4.53] . S
Crtrnann 2015 44 55 34 45 204% 1.28 [0.50, 3.34] "
¥ - -1 L ospital moriaity TS, T Total (35% a7 38T 100.0% 222 [1.45, 3.40 =l
evaluated the safety and efficacy of PCC administra .59 to 1.49), stroke (OR, 0.80; 95% CI, 0.41 to 1.56), and ksl : ol L
first-line treatment for coagulopathy after adu e of acute kidney injury (OR, 0.80; 95% CI, 0.58 it = =1
a5 i gHioparny "y injury LR, 0.50; - Heteregeneity: Tau® = 0.00; Chi* = 1,61, df = 2 (P = 0.45); | = 0% i 0‘5 : + 5:
SUIEErY. ). A trend toward increased risk of renal replace- Test for overall effect Z = 3,68 [P = 0.0002) - Mo A REE) SRl %
Methods., PubMed/MEDLINE, EMBASE, and t therapy was observed in the PCC group (OR, 0.41; § i i
Cochrane Library were searched from inception to thi % CI, 0.16 to 1.02). i
end of March 2018 to identify eligible articles. Adult Conclusions. In patients with significant bleeding after Transfused RBC units
patients undergoing cardiac surgery and receiving peri- cardiae surgery, PCC administration seems to be more FFP PCC Mean Difference Mean Difference
operative PCC were compared with patients receiving effective than FFP in reducing perioperative blood Study or Subgroup  Miean 5D Total Mean 5D Total Weight IV, Random, 95% €I IV, Random, 95% CI
FFP. transl‘usions. No addil-.ihn.al I“iSkS l)f mmmbocmbu]ii: Arndkian 20172 215 2% 1 22 51 13 0%, 1 ﬂﬂ[ﬂ1? 1_33| —_—r
Results. A total of 861 adult patients from four studies events or other adverse reactions were observed. Ran- Cappabianca 2016 52 43 225 34 31 25 427% 1.80[1.11, 2.49) —a—
were retrieved. No randomized studies were identified. domized controlled trials are needed to establish the Orimann 2015 3 3 55 222 45 243% 1,00 [0.02, 2.02) ——
Pooled odds ratios (ORs) showed that the PCC cohort was safety of PCC in cardiac surgery definitively.
associated with a significant reduction in the risk of RBC Total {36% CI) Ll 31 100.0% 134 [0.78, 1.50] . . -..-' :
transfusion (OR, 2.22; 95% confidence interval [CI], 1.45 to {Ann Thorac Surg 2019;107:1275-83) Hatarogensity: Taw® = 0.07; Chi* =2.74, df = 2{P = 0.25);, F = 27% 5 1 ) i 3

3.40) and units of RBC received (OR, 1.34; 95% CI, 0.78 to

© 2019 by The Society of Thoracic Surgeons

Test for overall effect: Z = 4 65 (P < 0.00001)

Favours FFP  Fawours PCC



Hemostaz Fizyolojisi ve
Fibrinojen’in Onemi

(U Hemostaz sirasinda pihtilasma faktorleri;
trombin olusumuyla sonuglanan ve

fibrinojenin fibrine donlismesini infrensek ekstrensek
katalize eden karmasik bir kaskada katilir y /—\ /’\ i
< Fibrinojen; Prothrombin Xa G o Thrombin Common
(11) Va (IZa) pathway
Hemostazda kritik rol V\/ Fibrinogen  Fibrin
Fibrin prekursora _(I) (Ig
Pihti olusumunda elzem lm

Glikoprotein IIb/1lla reseptor affinitesi
Cross-linked

fibrin clot

lkeda M, Kobayashi T, Arai S, Mukai S, Takezawa Y, Terasawa F, Okumura N. Recombinant yT305A fibrinogen indicates severely impaired
fibrin polymerization due to the aberrant function of hole ‘A’ and calcium binding sites. Thromb Res. 2014 Aug;134

V %



Fibrinojen ile cerrahi kanama engellenebilir mi ??

Damar veya doku tamiri sirasinda dikisin dokuyu tutmasi icin trombosit adezyonu
gereklidir

Bolgeden aciga ¢ikan kollajen trombositleri ¢agirir, degrantilasyon olusur

Tr. alfa granillerinden fib. salinir ve fib-Gp2b3a etkilesimi ile adezyon-agregasyon
olusur ve yumusak Tr tikaci meydana gelir

Trombosit-fibrinojen etkilesimi akut kanamada kritik 6neme sahiptir

Azalmis Trombosit aktivitesi fib. replasmani ile kompanse edilebilir




Fibrinojen

e Kardiyovaskuler cerrahi, ozellikle KPB e§llg|nde koagulopatiye ve ciddi kanamaya
neden olabilir, asiri kanama hastalarin %10’unda gorulur

e Kanama sirasinda diizeyi ilk ve en fazla disen faktor fibrinojen
e Kan drinu gereksinimi ve maliyetler artar, hasta sonuclari etkilenir

* Fibrinojen konsantresi ile tedavi,

* kanamali kalp cerrahisi hastalarinda hedefe yonelik, bireysellestirilmis ve
algoritma tabanli bir degistirme stratejisine dontismustuir

* bu uygulama, konjenital a- veya disfibrinojenemi hastalarinda sabit doz
ikamesi olarak orijinal endikasyonundan onemli o6lctde farklidir



Fibrinojen konsantresi

* Fibrinojen diizeyi <1.5 g/L ise replasman Onerilir

* Hizla verilebilme, glivenilir etki, kiicik tedavi volimu avantajlari

Fibrinojen duzeyi;

* Bilinmiyorsa 30-50 mg/kg dozda,
* Biliniyorsa [(hedef fib g/L-0lcllen fib g/L)/0,017] x hasta kg

Clinkal setting

Trigger for adminlsterdng flbrinogen concentrate

19
Haemocomplettan® P

Active ingredient:
Human Fibeinogen

for injections

Store at 42 to +8 °C in the dlosed
canton. Do not freezel

Keep out of the reach of children!

Flbrinogen dose

Cardiac surgery

Using conventional laboratory measures: <200 mg/dL (<2 g/l)

25 ma/ky

<150 mg/dL (<1.5 giL)

Using POC: EXTEM A10 <40 mm and FIBTEM A10 <8 mm
EXTEM A10 <40 mm and FIBTEM A10 <8 mm
EXTEM A10 <40 mm and FIBTEM A10 <4 mm
EXTEM A10 <30 mm and FIBTEM A10 <4 mm

50 mifkg
25 rmiyfky
50 ma/fkg
75 mifky
75 makg + 2 PC + 0.4 pgkg DDAVP
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TDP

Kriyopresipitat

Fibrinojen konsantresi

Tam fibrinojen icerigi

Kan fibrinojen seviyesini 1
g/L yukseltmek icin

5 g fibrinojen igin gereken hacim

Eritilme gerekliligi
ABO uyumunun gerekliligi

Virls inaktivasyonu

Raf omri

Kullanim

dondre bagl degisken
~250mg

30 ml/kg

2.0-2.5L

Evet

Evet

Hayir

12 ay (dondurulmus)

Pek cok tlkede siddetli
fibrinojen
yetmezliklerinde
yetersiz bir tedavi
olarak kabul edilir

>140mg/30-40mL
(23.5-4.6mg/mL)

3 ml/kg
489mL

Evet

Evet

Hayir

12 ay (dondurulmus)

AB ulkelerinin cogunda
kullanilmaz; UK ve ABD’de
konjenital fibrinojen
yetmezlikleri icin kullanilir

1g/50mL
(20mg/mL)

3-4 gr

250mL

Hayir

Hayir

Evet (pastorizasyon)

2-8°C arasinda 60 ay

Pek ¢ok lilkede standart tedavidir.
Akut kanama epizodlar tedavisinde
ve proflaktik olarak diizenli kullanim




Fibrinojen replasmani !
I

* Cogu RKC, dusuk preoperatif fib. dizeylerinin postoperatif kanama ile iliskisini
dogrulamaktadir, ancak iliski orta dizeydedir

* Bununla birlikte, ameliyat 6ncesi fibrinojen dizeylerinin profilaktik olarak
dizeltilmesi, yiksek oranda uygunsuz tedavi ile sonuclanabilir

* Buna karsilik, erken postoperatif fib. seviyeleri, postoperatif kanama ile bagimsiz
olarak iliskilidir ve bu iliski, preoperatif fib. seviyelerinden daha glcludur

e Kanama ile iliskili postoperatif fib. dizeyini tanimlamak icin duyarhlik ve
ozgullige iliskin calismalar, 1.44 - 2.85 g.I'! arasinda esik degerler belirlemistir

The role of fibrinogen and fibrinogen concentrate in cardiac
surgery: an international consensus statement from the
Haemostas| is and Transfusion Scientific Subcommittee of the
European Association of Cardiothoracic Anaesthesiology

G.Erdoes,’ A.Koster,” M. 1. 2 ,D. ger,” E. Bary
A.Ahmed,” M.D. Lance,” H. B.Ravn,” M. Ranucci, '’ C. von Heymann '’ and S. Agarwal’




Fibrinojen konsantresinin guvenligi ve komplikasyonlari

* fibrinojen konsantresinin KVC’deki glivenligini degerlendiren RCT meta-
analiz; fibrinojen veya plasebo alan hastalar arasinda mortalite,
miyokard enfarktlisid veya inme olusumunda bir farklilik yok

* fibrinojen konsantresi uygulanan 190 hasta ile almayan 190 hasta:
* FC alma sebebi major kanama (%30 & %10) ve kanama revizyonu(%21 & %7)
* FC kullanimi, mortalite veya tromboembolik olaylarda artis ile iliskili bulunmadi

The role of fibrinogen and fibrinogen concentrate in cardiac
surgery: an international consensus statement from the
Haemostasis and Transfusion Scientific Subcommiittee of the
European Association of Cardiothoracic Anaesthesiology

Erdoes,’ A.Koster,” M. |. Meesters,” E. Ortmann,” D. Bolliger,” E. Baryshnikova,
R $ 10 1

A.Ahmed,” M. D. Lance,® H. B.Ravn,” M. "and S. Agarwal'?




Mevcut verilerle ilgili sinirlamalara ragmen, fibrinojen
izleme ve ikame uygulamasinda asagidakileri 6neriyoruz:

Mevcut kanitlar, fib. konsantresinin kalp cerrahisinde ES transflizyonu
gereksinimlerini azaltabilecegini ve kanayan bir hastada fibrinojen
dizeylerinin ve aktivitesinin restore edilmesinin  hemostazi
lyilestirebilecegini géstermektedir

Bu nedenle, kanamali hastalarda plazma fibrinojen dlzeyinin
izlenmesi, fibrinojenle iliskili bir hemostaz bozuklugunu hizli bir sekilde
tanimak icin makul bir dnlemdir

The role of fibrinogen and fibrinogen concentrate in cardiac
surgery: an international consensus statement from the
Haemostasis and Transfusion Scientific Subcommittee of the
European Association of Cardiothoracic Anaesthesiology

G.Erdoes,' A.Koster,” M. |. Meesters,” E. Ortmann,” D. Eolliger,5 E. Baryshnikova,é'
A.Ahmed,” M. D. Lance,’ H. B. Ravn,” M. Ranucci,'” C. von Heymann'" and 5. Agarwal'?



Fibrinojen dlzeyi

* Fibrinojen icin gecerli altin standart test, islevsel fibrinojen duzeyini 6lcer

* Clauss testinin metodolojik zayifliklari;
» yvapay kolloidlerin varliginda fibrinojen seviyesinin oldugundan fazla tahmin edilmesi
 fibrinojen yikim Grinlerinin varliginda olcimdin kesinlik vermemesi
* elde edilen degerlerin kurumlar arasinda tekrarlanabilirliginin olmamasi

fibrinojen transfizyon esiklerini ve hedef konsantrasyonlari tanimlamayi sinirlar

 Alternatif olarak, fibrinojen miktari yerine toplam fibrinojen konsantrasyonunu
Olcmek icin bir immunolojik test yapilabilir

* VET ile hizli ve daha guvenilir sonuclara ulasilabilir



Anesthesiol Clin. 2019 Dec;37(4):713-728. doi: 10.1016/j.anclin.2019.08.006. Epub 2019 Sep 27.

Optimizing Perioperative Blood and Coagulation Management During Cardiac Surgery.

Meesters MI1, von Heymann c?

Prediction

)

— Risk factors

— Risk scores

Laboratory
testing

PATIENT BLOOD MANAGEMENT

Prevention
Transfusion Coagulopathy
|| Anemia || Stop
treatment | anticoagulants |

= Cellsaver

— Anti-fibrinolytics

— Predonation

— ANH

Transfusion
trigger

Biocompatibel
CPB

— Heparin dosing

Protamine

dosing

m_

Monitoring

Laboratory
testing

| |POC coagulatioﬁ

testing

[ Platelet function |

ﬁ >‘ Treatment

Platelet
concentrate

- FFP

Factor
concentrates

testing

— Factor Vlla

Fig. 3. Multimodal patient blood management in cardiac surgery. ANH, acute normovole-
mic hemodilution; FFP, fresh frozen plasma; POC, point of care.
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\dentification of patients at high
risk of bleeding J

Iron deficiency anaemia

Non-iron deficiency
anaemia (e.g. vit D or
folate deficiency)

Fibrinogen level testing
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