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Activation ——» F = factor
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Inactivation, -----------@ = SHOIROSIIL
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Degradation HMW = high molecular weight

Strategic components APC = acti\(ated protein C
XL = crosslinked
FDP = fibrin degradation products




CPB - Hemostatik Degisiklikler

Hemodiliisyon

- CPB prime
* Kardiyopleji

"Cell - saver”

(koagiilasyon
faktorleri, trombosit
kaybr)

Aktivasyon

- Kontakt aktivasyon
- TF aktivasyonu,

‘Blood-borne

- Fibrinolizis
- SIRS

*Kompleman
aktivasyonu

-Lokosit
aktivasyonu

* Trombosit aktivasyonu

__/\\

Inhibisyon/Tiiketim

e Trombin kaynakli
* Plazmin kaynakl
» Inflamasyon kaynakli

*Kompleman, Elastaz

‘L6kosit-trombosit
kompleksleri

* Mekanik (ECC)

-Oksijenator kardiyotomi
suction, pompa, filtre

‘Hipotermi

‘Heparin-protamin




Trombosis X Fibrinolisiz

+

m Trombin: FII,FVveVIII, XIII akt{ve zMeegiilasyon
Trombosit adezyon ve agregagyonu
Endotel hiicrelerinden tPA Sdm'”f:ibrinolizis
Protein C aktivasyonu

>
. Trombosit Tiketim
< T
= Plasmbiinolizis inhibisyonu koagiilopatisi
y
m Trombositler: Hemodilisyon, Trombositopeni
Aktivasyon-degraniilasyon,aggegasyan
Adezyon, sekestrasyon Trombosit fonk

bozuklugu



TABLE 1. Hereditary versus acquired defects after cardiac surgery
Source of hemostatic defect(s) Prevalencefincidence

Hereditary
PLT disorders (e.qg., abnommal adhesion or aggregation; receptors, 130 cazes described in the lterature®™?
storage pool defects) 0.4% of general population and 8% of patients with
history of bleeding/abnormal screening tests™'
Severe bleeding (i.e., as related to adhesion or aggregation defects) =1:1,000,000
Mild bleeding (storage pool defects, signal transducton defects) Incidence unknown, less common
than von Willebrand disease'®

Coagulation factor deficiency
Fill 1:5,000-1 0, 000557
F X 1:30,000%9
Fxl 1:1,000,000 or 1:50 (Ashkenazi Jewish births)®5@
Fll 1:500, 00052
FV, FX 1:91,000, 00055
Afibrinogenemia, dysfibringenemia 1:1,000,0005%=
FXII 1:2,000 000
Fll {prothrombin deficiency) 1:2,000 0005
von Willebrand disease (75% Twpe 1) 1,595 282851 0, DQ0FEs=ss
ECquired with extracorporeal crculation
Thrombocytopenia™
=50 x 10%/L 6%
<100 = 105771 G0%
Clualitative PLT abnormalities
Reduced THAP-mediated activation in PRP®E 10%
Reduced PAF-mediated activation in whole blood'™ 33%
Coagulation factor deficiency (=20% activity)™ 30%
Hypofibrinogemia (filbinogen <100 mgfdL)™ 9%

TRAP = thrombin receptor agonist peptide; PRP = PLT-rich plasma; PAF = PLT-activating factar.
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Kalp cerrahisi sonrasi kanama

+

m Asiri kanama insidansi = % 11
m Kanama > 2L/24 saat = % 5-7
m Re-eksplorasyon = 7% 3.6 - 4.2

m Re-eksplorasyonda cerrahi kaynakl:
kanama = = % 50

®
Edinilmis hemostatik bozukluk



Kalp cerrahisi sonrasi kanama

+

m Asiri kan ve kan Grinu transfizyonu
m Bobrek yetersizligi

O Sepsis

m Atriyal aritmiler

m N Mekanik solunum destegi

m N YB ve hastane kalis stiresi-maliyet
= N Mortalite




Onlem ve Tedavi stratejileri

B Kanama / transfiizyon riski yiiksek olan hastanin
belirlenmesi

B CPB'a bagli hemostatik aktivitenin inhibisyonu
- Trombosit aktivasyonun inhibisyonu ?
- Trombin inhibisyonu
- Fibrinolizis inhibisyonu
- Inflamatuar yanitin inhibe edilmesi
- CPB sisteminin optimalizasyonu
B Cerrahi hemostaz
B POC, algoritma,isi ve kan basinci regtilasyonu

B Faktor replasmani



Kanama / transfiizyon riski
yiliksek olan hastanin belirlenmesi

+

n Ileriyas

m Preoperative anemi, frombositopeni

m Kiglk vicut ylzey alani

s Kompleks-redo yada acil ameliyat

m Preop antitrombotik -antiplatelet ilag kullanimi

m Kazanilmis yada konjenital koagilasyon bozuklugu
m Coklu komorbidite varligi

a CPB siiresi Oneri dizeyi | 112 llb 1l

Kanit diizeyi AII

*Perioperative blood transfusion and blood conservation in cardiac surgery, the
Society of Thoracic Surgeons and the Society of Cardiovascular Anesthesiologists STS-SCA
clinical practice guideline 2007.




CPB'a bagli hemostatik aktivitenin
inhibisyonu
Trombosit aktivasyonunun énlenmesi yararlimidir?

+

m Aspirin
= Dipiridamol
m Prostosiklin (PGI,)
m Prostoglandin (PGE,)
m Thienopyridinler:
Clopidogrel, Ticlopidine
m Glikoprotein inhibitorleri:
Trofiban, Abeiximob, Eptifibatide



Dipiridamol

+

*Kan kaybi ve transfiizyon miktar: W
Geg postoperatif Tamponad sikligr A

e 1T T *Dipiridamol kan kaybini 6nlemek
icin kullanilmamalidir. Greft
II B agikhgini saglamak igin kullanimi
gereksizdir. Kanama riskini
artirabilir.

*Dipyridamole preserved platelets and reduced blood loss after cardiopulmonary
bypass. J Thorac Cardiovasc Surg ,1988.



Aspirin

+

Postoperatif kanamay:! artirir.

Elektif kalp cerrahisinden 2-3 gin
Lnamb i gnce kesilmesi, akut koroner

B

sendrom nedeni ile acil cerrahi
gerekenlerde ise kullaniminin
ameliyat glintine kadar sirdirilmesi
onerilir.

*Guideline on platelet and anticoagulation management in cardiac surgery .
Eur J Cardiothorac Surg, 2008.



Prostosiklin (PGI,)
Prostoglandin (PGE,)

+

Rutin kardiyak cerrahide kanama ve kan
Urdnd kullanimi ile ilgili sonuglar
celiskili

Heparine bagl trombositopeni (HIT) de
kullanimi basarili



m Thienopyridinler
Clopidogrel, Ticlopidine

m Glikoprotein inhibitorleri
Trofiban, Abciximob, Eptifibatide

Perioperatif kanama ve transfizyon
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Fig. 4. A summary of 12 studies that have examined the
impact of preoperative use of clopidogrel on total donor expo-
sures after cardiac surgery. First author and year of publica-
tion are highlighted within each box at the top of the figure.
The number of patients within each study for the control
group is to the left versus patients who received clopidogrel to
the right. Hatched bar represents the mean total donor expo-
sures within the control group, whereas the solid bar repre-
sents the mean total donor exposures within the group of
patients who received clopidogrel preoperatively. *p < 0.05
with comparisons between patient cohorts.

Kesildiginde
cerrahiyi beklerken
MI gecirme riskinde
% 1 oraninda artis




Klopidogrel ne zaman kesilmeli?

+

natb i m Acil kardiyak cerrahi gerektiren
hastalarda klinik durum elverdigi
6lglide cerrahiden 5-7 giin 6nce
kesilmelidir.

*Ciplak metal / Ilag kapl stent :
Thienopyridinler kisa etkili
Glikoprotein IIb/IIIa
inhibitorleri ile degistirilmeli.
*Postop POC monitérizasyonu ile
trombosit transfizyonu



Trombin inhibisyonu

+

s Warfarin Vit K antgn. (F IT, VIL, X,
IX)

m Heparin (urH) AT III yolu ile

s LMWH FXa, trombin inhibisyonu

m Fondaparinux FXa inhibitori

O DGHOPF’Oid (heparinoid) ~FXa , trombin inhibitéri
m Lepirudin (r-hirudin)

m Bivaluridin n kisa etkili)
m Argatroban ~

- Direkt trombin inibitorleri




Trombin inhibisyonu

+

s Warfarin

*CPB sirasinda trombin/antitrombin
kompleksi (trombin akftivitesi) W

*Warfarin pretreatment does not lead to increased bleeding tendency
auring cardiac surgery J Cardiothorac Vasc Anesth. 1995
Jun;9(3):250-4.

*The influence of preoperative anticoagulation on heparine response
auring cardiopulmonary bypass. J Cardiothorac Vasc Anesth. 1991,
102: 505-14.



Warfarin ne zaman kesilmeli?

+

Cnampm @ Warfarin: 2-4 QUH once
kesilmesi, INR sub-terapotik

I seviyeye indiginde heparin
inflizyonu baslanmasi onerilir.



Trombin inhibisyonu

+

s LMWH N * Antikoagiilasyonun

: monitorizasyonu ?
= Danoproid Y
S~ * Etkinin geri

m Lepirudin gevrilmesi @
m Bivaluridin * Uzun yarilanma
= Argatroban _J ~ omdrlen

Preoperatif use of enoxaparin increases the risk of postoperative bleeding and reexploration in
cardiac surgery patients. J Cardiothorac Vasc Anesth, 2005.



Trombin inhibisyonu

+

m Bivaluridin Off-pump
m Argatroban On-pump
= Danaproid HIT

Thorac Cardiovasc Surg. 2006 Mar, 131(3):533-9.
A comparison of bivalirudin to heparin with protamine reversal in patients

undergoing cardiac surgery with cardiopulmonary bypass: the
EVOLUTION-ON study.

curr Opin Anaesthesiol. 2010 Feb,23(1):74-9.
Heparin-induced thrombocytopenia and cardiac surgery.



Bivaluridin

Lepuridin

Eajﬁn clotting time
(ECT)

Postoperatif

kanama

Oh J], Akers WS

Bivalirudin [pg/mL]

20 40 0 80 100 120 140 160 180 200 220
Time [5]

0

Figure 2. Course of concentration of bivalirudin during cardiopul-
monary bypass (CPB). ECT = ecarin clotting time

1000
| — ACT

— ECY
"‘__ cPa /\

5, Lewis D, Ramaiah C, Flynn JD. Recombi-

nant factor Vlla for refractory bleeding after cardiac
surgery secondary to anticoagulation with the direct

thrombin inhibitor lepirudin. Pharmacotherapy 2006;26:

569-77.

time (ECT)during cardiopulmonary bypass (CPB) with bivalirudin




Heparine bagli trombositopeni

+HIT Bivaluridin: 1 mg/ kg bolus ameliyat basinda

2.5 mg/kg/sa CPB sonuna kadar
50 mg priming solusyonuna

Ecarin clotting time > 400 sn

Tirofiban: 10 pg/kg bolus
0.15 Hg/kg/dk INf. Cerrani bitiminden 1 sa 6nce kesilir
+ Heparin ACT> 480 sn

+Protamin



Platelet count (mm?)

Fondaparinux 2.5 mg/ giin sc

600 000

500000 €

Hemodialysis

treatment with

UFH use

Left femoral vein thrombosis.
Treatment with LMWH

was started

Diagnosis of HITT

Doppler US showed
recanalization of thrombus.
Oral anticoagulation with
warfarin was started

400 000 1 and the first day of
fondaparinux
300 000 - treatment
200 000 A
100000 Y
() 1 1 1 1 1 1 1
0 2 4 6 § 10 14 27 40

100

Sh e vty T Pt Durg 20002000 166.177

Case Report /! Obga Surumu

Is Fondapaninux an Effective Alternative Anticoagulant
in Patients With Heparin-Induced Thrombocytopenia Type II?
A Case Report and Review of the Literature

ks Heparis Jkdathgr Trombosivopent Hastakarrmdas EICH 8 Alenwes’ Antinagsider Ml
[ oty Diorbeons



Trombin inhibisyonu-Heparin

+

m Heparin
m 1915
- Heparin rebound
- Heparin direnci
- Protamin reaksiyonu
- Heparine bagl trombositopeni
- Heparine bagl trombosit disfonksiyonu



Trombin inhibisyonu-Heparin

+
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Hunt BJ, et al. Ann Thorac Surg 1998,



Trombin inhibisyonu-Heparin

I = Heparin
Thrombin generation during cardiac surgery: is heparin the ideal
anticoagulant? Thromb Haemost 1993; 70:259

)
—
o
=
2
=
e

Time on CPB (minutes



Trombin inhibisyonu-Heparin
+

m Antikoagiilan etkide bireysel farklilik?
m Heparin dozu ?

m Heparin kan konsantrasyonu ?

m Konvansiyonel monit. yontemleri ?




Trombin inhibisyonu-Heparin

+

B Heparinin antikoagilan etkisi (doz-yanit)
bireysel farklilik gésterir.

- AT I1II seviyesi

- Endotel hiicreleri, lokositler, trombositler,
proteinlere baglanmasinda bireysel farklilik

- Kaynak (Barsak - akciger, domuz-sigir)?



Trombin inhibisyonu-Heparin dozu

+

= ACT yi uzatan diger CP% suraglr}da aalp
faktorler degerlerinin yeterli-uzun
- Hipotermi olmasi, herzaman heparin
- Hemodiliisyon kan konsantrasyonun
- Trombositopeni (kalitatif 0"“9(}'0“0” TQPEPGT'k
va kantitatif boz.) seviyede oldugu anlamina
- Aprotinin (celite ACT) |gelmez.

Mechanism and attenuation of hemostatic activation during extracorporeal circulation. Ann
Thorac Surg 2001, 72: 1821-31



Trombin inhibisyonu-Heparin dozu

+ 735 daha fazla heparin
ACT Kan driind transfiizyonu W
/ Trombin aktivitesi W
FV, VIII, AT III ve
\ Hasta - spesifik Fibrinojen daha iyi korunmus
heparin Protamin / Heparin ¥

konsantrasyonu YB'a giriste kanama zamani
daha kisa

Despotis GI et al.
The impact of heparin concentration and activated clotting time monitoring on blood conservation: a
prospective, randomized evaluation in patients undergoing cardiac operations.



Trombin inhibisyonu-Heparin dozu

+

B Yiksek heparin kan konsantrasyonunun
surdirulmesi ile trombin inaktivasyonu daha
etkin

B Heparin konsantrasyonu arttikga
- Trombin yikim drini W
- Trombosit aktivasyonu V¥
- Fibrinolitik aktivite WV

B Uzun CPB da hemostazis daha iyi korunuyor.



Heparin dozu

+

m CPB siiresi uzun olgularda hemostatik
ITa lib 1l sistem aktivasyonunu, trombosit ve
koagllasyon proteinlerinin tiketimini
azaltmak amaciyla by-pass sirasinda
hastaya 6zel yada yiiksek konsantrasyonda
heparin kullanilmasi disdndlebilir.

(Yarar > Risk)




Protamin dozu

+

m Ameliyat boyunca verilen total heparin
dozuna goére (1-1.3mg/100 U heparin)

- Heparin "rebound” una karsi korur
- Antikoagllan etki riski

m Heparin konsantrasyonu, doz cevap
egrilerine goére
- Teorik olarak kanda gereksiz protamin olmaz
- Heparin "rebound” riski



Protamin

+

m Yiksek protamin dozlar:

- Trombosit disfonksiyonu (Gp Ib-vWF aktivitesi W)
- Kompleman aktivasyonu

m Hasta basi monitorizasyon yontemleri kullanarak protamin
dozlarini azaltmak (Protamin/Heparin <1) perioperatif
kanamay! azaltiyor Etkisi yok

Bar=stad RN, Stephens RW, Hamers M, Sakariassen KS.
Proamine sulphate inhibits platelet membrane glycopro-
tein Ih —von Willebrand factor activity. Thromb Haesmost

2O EIE54-T.

Mochizuki T, Olson PI, Ramsay ]G, S5zlam F, Levy TH.

Does protamine reversal of heparin affect platelet func-
tion? Anesth Analg 1998;87




Protamin

+

m Kanamayi ve transfiizyon gereksinimini
azaltmak amaciyla, protamin titrasyonu
| lalib i Veya Clmplr'lk olarak dU$Uk doz r'eJlml (Of'

Total heparin dozunun 750 si)
uygulayarak total protamin dozunu
azaltmak faydali olabilir.

(Yarar 2 Risk)




Fibrinolizisin inhibisyonu

iLLysine analoglam (1980 - »600 yayin)
- Traneksamik asit

- Epsilon amino kaproik asit
(Plazminojen tzerindeki lizin baglanma bédlgesine

baglanarak plazmin- fibrin baglanmasi engellenir)

B Serin proteaz inhibitord

- Aprotinin
(Kallikrein ve plazmin inhibisyonu - antitrombin,
antiinflamatuar etki )



Aprotinin dozlar:

JR/ﬂksek doz: >5 000 000 KIU
"Full Hammersmith"

Yikleme: 2 000 000 KTV (280 mg) IV

20-30 dk anestezi indiiksiyonu periodunda

idame: 500.000 KIU/sa op. sonuna kadar
Priming: 2 000 000 KIU
( 500 000 KIU, 25 000 KIU/kg)

Disuk doz: 1/2 yiiksek doz
"Half Hammersmith"



Traneksamik asit dozlari

;|710 gr (500 mL SF-cilt insizyonundan 30 dk once)
m D gr (200 mL SF -cilt insizyonundan 30 dk énce)
m 15 mg/l Yiikleme dozu: 2.5 - 100 mg/kg
- 1 (1]ef} Idame dozu: 0.25 - 4 mg/kg/sa 1-12 sa

m 10 mg/kg (cilt insizyonu sirasinda)

- 1 mg/kg/sa § Yikleme dozu: 10-20 mg/kg

o Idame dozu: 1-2 mg/kg/sa
m 1 gr (cilt insizyonuridar 2o AR orice)

- 400mg/sa inf. + 500 Mg (pompa prime)




Epsilon amino kaproik asit

m| Yikleme: 100 mg/kg (40 mL SF - cilt insizyonu oncesi)
s Idame: 30 mg/kg/sa

1gr /sa (6-8 saat siireyle)
m Prime: DbSgr

10 gr (40 mL SF - cilt insizyonu 6ncesi)

10 gr Heparinden sonra pompay Yikleme dozu: 50 mg/kg
10 gr Protaminden sonra

Idame dozu: 25 mg/kg/sa

= Yiikleme: 1 gr (anestezi ind. sonrasi -10 dk iginde)
= Tdame: 2 g/sa




Cochrane Database Syst Rev. 2007 Oct 17;(4):CD001886.
Anti-fibrinolytic use for minimising perioperative allogeneic blood transfusion.

Henry DA, Carless PA, Moxey AJ, O'Connell D, Stokes BJ, McClelland B, Laupacis A, Fergusson D.

n: 20781 APR/Kontrol TA/ Kontrol EACA/Kontrol APR/TA APR/EACA TA/EACA

Transfuiizyon

0 0 0
(Rélatif azalma) Y% 34 %31 %35 Fark yok Fark yok Fark yok

intraop kan kaybi

y - -287
(agarhkh ortalama 140 -214 mL/hasta
mL/hasta mL/hasta
fark)
-380 -262 -196 -131
FeEE I Lell el mL/hasta mL/hasta mL/hasta mL/hasta FEISTA
Toplam kan kayb1 - 489 mL/hasta - 440 mL/hasta Fark yok
Re-operasyon 0
ey ar % 9
(R6latif azalma) 049 Fark yok Yo 65 Fark yok Fark yok Fark yok
Mortalite Fark yok Fark yok Fark yok Fark yok Fark yok Fark yok
MI Fark yok Fark yok Fark yok Fark yok Fark yok Fark yok
DVT Fark yok Fark yok Fark yok Fark yok
inme Fark yok Fark yok Fark yok Fark yok Fark yok
Bobrek
yetersizligi Fark yok Fark yok Fark yok
GBI PRI Fark yok Fark yok Fark yok

suresi



http://www.ncbi.nlm.nih.gov/pubmed?term=%22Henry%20DA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Carless%20PA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Moxey%20AJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22O'Connell%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Stokes%20BJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22McClelland%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Laupacis%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fergusson%20D%22%5BAuthor%5D

Aprotinin

" 3 yillik mortalite: Bagimsiz risk faktoril

Mortality associated with aprotinin during 5 years following coronary artery
bypass graft surgery. JAMA 2007.

= Yiksek doz: Bobrek yetersizligi
(disfonksiyon)

Meta-analysis comparing the effectiveness and adverse outcomes of antifibrinolytic
agents in cardiac surgery. Circulation. 2007

= Greft frombozu, strok,ensefalopati
insidansinda artis

= /~Mortalite orani: Calisma sonlandirilmis

A comparison of aprotinin and lysine analogues in high-risk cardiac surgery. (BART)
N Engl J Med. 2008



Fibrinolizisin inhibisyonu

m Aprotinin, kan kaybi,transfiizyon ve
re-eksplorasyon gereksinimini azaltir.

" lalbll g Kalp cerrahisinde rutin kullanimi

AII snerilmez.

m Kanama riski yiksek hastalarda
disundlebilir.

m Mortalite ve bobrek yetersizligi riski
g6z onine alinmalidir.



Fibrinolizisin inhibisyonu

m Lizin analoglarinin kan kaybi ve
N - transfiizyon gereksinimini azaltmak
AII amactyla kullaniimalar: uygundur.

m Glvenlik profilleri (greft agikhgi)
ile ilgili yeterli calisma yoktur.



Desmopressin asetat (DDAVP)

+

1-deamin 8-d-arginin vasopressin

B Vasopressinin sentetik analogu

B F VIIT dizeyini 2-20 kat artirir

B Damar endoteli stimilasyonu
- Doku plasminojen aktivatoru (- PA) A
- Prostosiklin salinimi A

B 0.3 ug/kg (30 dk inf.)
Hemofili A , von Willebrand hastaligi, Diyabetes
insipidus, aspirin,iremi nedenli ve kalp
cerrahisi sonrasi frombosit fonk bozuklugu



Desmopressin asetat (DDAVP)

+

I nambm = Kalp cerrahisinde kanamayi azaltmak
amaciyla rutin profilaktik kullanimi
IIA onerilmez.

- Bu ajana yanit verdigi bilinen, tespit
12 1b o dilmis trombosit fonksiyon bozuklugu

olan olgularda (von Willebrand hast,
Uremi, aspirin ) kullanilabilir.




Hasta basi koagiilasyon
monitorizasyonu (Point of care)

+

m Kanama WV

m Transfiizyon gereksinimi W

m Operasyon siiresi W

m Tedavi algoritmalar: ile beraber

*Point-of-care coagulation testing and transfusion algorithms
Br J Anaesth 2009:103:114,122,



Microvascular bleeding
by observation of
surgical field

v

Coagulation tests
performed

Surgical
re-exploration
of chest

Point-of- Point-of-
care care

PT >16.6 APTT >57
sec

Platelet transfusion or Fresh frozen plasma Cryoprecipitate
DDAVP administration transfusion transfusion

Fig. 1. The intraoperative transfusion algorithm was begun after the clinical diagnosis of abnormal bleeding.
After initial treatment, the applicable coagulation tests were repeated to evaluate the effectiveness of the
therapy. The fibrinogen concentration test was not a point-of-care test and was used to guide the
transfusion of cryoprecipitate in the second round of allogeneic blood transfusion, if necessary. No
transfusion algorithm was used in the intensive care unit. PLT = platelets concentrates; Thromb MA =
thromboelastogram maximum amplitude; PT = prothrombin time; APTT = activated partial thromboplastin
time; DDAVP® = desmopressin acetate.

From: Nuttall: Anesthesiology, Volume 94(5).May 2001.773-781




TABLE 1
Modified Version of the TEG-Based Transfusion Algerithm Proposed by Royston and Kier®

TEG Parameter Traatment

14 =1« 21 [mm) Mild deficiency in coagulation factors® 1 unit FFP

21 =1« 28 (mm) Moderate deficiancy in coagulation fectors® 2 units FFP

r= 28 [mmi Severe deficiency in cosqulstion factors® 4 units FFF

40 = MA « 48 imm) Mederate deficiency in the numberfunction of platelets ] unit® platelsts
A&« 40 frmmi Sevaers deficiency in the numberfunction of platalets 2 units platelsts
LY30 = 7.6 (%) Exeagerated fibrinoksis TA

FFP = frash frozen plasma; TA = tranexamic acid.
*|f the rtime on the h-kTEG was kess than one-half of the nonheparinase r time on the KTEG; ¥ represents single-donor platslsts
obtained by spheresis are the equivalent of approximately six platelet concentrates.

Thromboelastography-Based
Transfusion Algorithm Reduces Blood
Product Use after Elective CABG: A

Prospective Randomized Studyvy

Koray Ak, M. D_ . * Cemil S. Isbhir, M. D._.* Sermin Tetik, Ph.D_. f Nazan Atalan, M.D._,
Atike Tekeli. M.D..f Maher Aljodi, M.D_* Al Civelek, WM.D_.* and Sinan Arsan, WM.D_*

J CARD SLIRG
2009:24:404-410
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TREATMENT ALGORITHM FOR MICROVASCULAR BLEEDING (MVB)

([ Residual Heparin P

(TT/HNTT, Heparinase ACT/APTT, WB HC)
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|
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! |
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Fir 3. Treatment aleorithm for patients with excessive post-CPB microvascular bleedinge (MVB).



Faktér replasmani

+

Protrombin kompleks konsantresi (PCC)
Vit K bagimli kofaktérleri igerir (F IT, VII, IX, X).
(500 - 4000 IV)
Warfarin etkisinin geri dondiirilmesi

Kalp cerrahisi de dahil post op. asiri kanamlar
Hemofili B

Prothrombin complex concentrate (Beriplex P/N) in severe bleeding: experience in a large tertiary
hospital. Crit Care.,2008.



Faktor replasmani

JrRekombinam“ aktive F VII

m Trombin Olusumu (Doku faktériine bagimli yada bagimsiz yolaklar

lizerinden)
m Trombosit adezyon ve aktivasyonu (trombin bagimi)

m Fibrinolizis inhibisyonu
m Hemofili A,B, Glanzmann trombasteni (ruhsatl endikasyon)

Efficacy and safety of activated recombinant factor VIl in cardiac
surgical patients
Jean-Francois Hardy®, Sylvain Beélisle® and Philippe Van der Linden®

Current Opinion in Anaesthesiology 2003
SOOE - OF



rFVIIa riskleri

Table 3 Thromboembolic adverse events by dose category

No. patients (%)

<40 pg/kg 41-60 pg/ kg 61-80 pg/kg 81-100 pg/kg
Event (n = 42) (n=107) (n=104)

CVA 3(7)

0)

5) 8)
0)
0)
1)

0)

0)
2)
2)

PE
Arterial thrombosis 0

2)
0)

[

[
DV (5]

[

[

[ [
[ [
[ [
[ [
[ [

“Statistical test: y”, remaining P-values not appropriate for calculation.
CVA, cerebrovascular accident; TIA, transient ischemic attack; DVT, deep vein thrombaosis; PE, pulmonary embolism.

Ciddi frombotik komplikasyon orani: 7% 1-2

Use of rFVIIa for critical bleeding in cardiac surgery: dose variation and patient
outcomes. Vox Sang. 2010, 98: 531-7.




TABLE 1. rFVlla® desing policies

Currently approved dinical sstiings
1. Fullwnl with FYII ar 1 inhikitor
Vigorous bleeding, impending compartment syndrome, or bleeding in critical location: 90 pghkg q 2-5 hruntd patient hemostasis is
therzafter,
imb threatening: ttrate both doss ard interval to obbain adequate hemostasis
gk initially, subssquent i intarval, and duration of transfusion ttrated w2 bleeding rigk.
oglobin level: rlla not indicated,

Al lellrlrzll
10 rreg witarnin K W or S0
B) Life or intracranial hermorhage
1.2-mg wial (FYlla, 1 ard FFP 15-20 rml'%kg, and 10 mg wtarnin KTV

Asidoz ve hipotermiyi diizelt.

* Periyodik Hb, PT, aPTT, fibrinojen,frombosit kalitatif ve
kantitatif monitorizasyonu. Tiiketim/dilisyon ile azalmis
hemostatik faktorleri replase et

- Eritrosit. trombosit sisbansivonu. TDP. krivobresibitat

» Cerrahi bir odak olmadigindan emin ol

50 - 100 ug/’kg  (50-100kg hasta agirligi) gerkirse bir kez
’rekr'ar'la




rFVIIa

+

m CPB ile yapilan kalp cerrahisi
I nalb il sonrasinda rutin-agressif
hemostatik tedaviye yanit
alinamayan, yasami tehdit eden
siddetli kanamalarda kullaniimas:
disundlebilir.




Topikal hemostatik ajanlar

e

= | Bovin frombin iceren preparatlar

- FV ve FIT' ye karsi antikor gelisimi

m Traneksamik asit

- 2gr/100mL SF (sternotomi kapatilmasi éncesinde perikard
igine) -Postop kanama

- Yarali olabilir ancak yeterli RCT yok.
m Aptotinin ( 500.000-1 000 000 KIU)

m PRP (trombositten zengin plazma) ?

*Eur J Cardiothorac Surg, 2008.

Topical application of autologous blood products during surgical closure following a coronary
artery bypass graft.



Antiinflamatuar ajanlar

+

m Adezyon molekdl inibitorleri

m Protease-activated receptor (PAR-1) inh.
m Komplemen inhibitorleri

s Interlskin antagonistleri

m P-selektin inhibitorleri



Non-farmakolojik yaklasimlar

m Biyo uyumlu devreler

m Acik venoz rezarvuar

s Membran oksijenator sistemleri
m Santrifugal pompa

m "Cell- saver” kullaniimasi

= Normovolemik hemodiliisyon

m Ultrafiltrasyon

*Optimal perfusion during cardiopulmonary bypass: An evidence based approach
Anesth Analg, 2009.



Non-farmakolojik yaklasimlar

Kan lrdnt kulaniminda

Oneri diizeyi-Kanit

azalma seviyesi
Heparin kapli devreler (+) ITb-B
Santrifugal pompa ( ) (giivenli olmasi) ITb - B
Acik venoz rezarvuar ( ) (kolay kullanim) ITb - C
s/t/i\:’rrre\ Iranric;rr\‘ioksijena’rér ( ) (uzun CPB) IIb-C
Minimize CPB devreleri ) ITb - B
"Cell- saver” (-!-.) (Asiri kullaqlmda I- A
kullaniimasi faktor ve trombosit kaybi)
Ultrafiltrasyon (MUF) Eriskin / pediyatrik ITT-B/IIb-B
Re.’rr.ograd otolog
priming ()
Intraop otolog () IIb- B

donasyon (ANH)




Perioperative Coagulation Management and Blood Conservation in Cardiac
Surgery: A Canadian Survey
Journal of Cardiothoracic and Vascular Anesthesia, Vol 22, No 5 {(October), 2008: pp 662-669
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Tesekkir ederim






Table 1. Mechanizms o attenuate imtraoperative and postoperative blood less and allogeneic blood transfusion based on the
clinical practice guidelines published by the Society of Thoracic Surgeons and the Society of Cardiovascular Anesthesiologists
(2007).

Treatment-indication Level of Recommendation Level of Evidence
Ly=ine analogues (TA, BACA) | &
Red bl cell salvage | &
Discontinietion of thisnoperidines 5-7 daes bafors sungary
Caution in patisnts with drug eluting stents lla
Discontinuation of sspirin
Eles:tive patients without acuts coronary symdoms lla
Frespsrative angthropoistin
Hubologous preoperative blocd dorstion lla
Frecpsrative anamia lla
Prestoparatiea risk for anemia’ deprasssd sndeganous preduction Ik
#oube normoalamic hamedilution Ilb
Diecrnopressin acetata
Demonstrable platelat dysfunction Ik
Racambinant factarla
Unresponsive nonsurgical Hesding Ik

Higher or patients specific hepsarin dasing

Liong purmnp time {=2-2 hours) Ik
Protzmine dosing {50% total haparin dees or haparin:protamines <1) ks
Cantrifugal boced pumps Ik
Heparin-baonded circuis I1b
Liwwer beaparin dioes with heperin bonded circuits (ACT <300 ssconds) ks
Loww prime, minimized cimuits I1b
Madifisd ubtrafittration

Fediairic patients or small Hood wolume Ilb
Infusion of postopsraties waafed mediastinal blocd loss ks
Opsn wanoLs resersoirfmemnbrans ooy enator Ib

Purmrp sakeags (retum of pump Blood after bypess is taminated) ks

Hots: (Taza | recommendaiion: Tha benafit greathy oubwsighs the izks and the teatment should ba implemented. 52z is recommmands iien: Tha bensfit



