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Kardiyak cerrahi gecirenlerde

* %20 hemostatik anomaliye yatkinlik

* %2-6’sinda revizyon ihtiyaci

* Re-eksplorasyon mortaliteyi 3-4 kat artirabilir

Transfusion Med. Rew. 2006,20:230-241

Kanamaya yatkinlik olusturan faktorler
* fleri yas

» Acil cerrahi

« KPB'da dusuk isi

« Uzamis EKD

* Preop. yuksek Cr.

« Dduisuk VYA

JCVA 2003,17:176-181




* Preop. hemostatik bozukluklar

« Uzamis KPB suresi

« Kompleks kalp cerrahisi ve re-operasyon
 Hemodilusyon

* Heparin ve Protamin’in direkt etkileri

« KPB’da kanin yabanci yuzeyle temasi
 Trombositopeni ve fonksiyon bozuklugu
« Hipotermi

« KPPB’a inflamatuar yanit




- llag oykiisu
— Antiagregan ilaglar (Aspirin, Plavix)
— Trombolitikler (Streptokinaz)
— Antikoagulanlar (Kumadin)

« Sistemik hastaliklar
— KBY (trombosit disfonksiyonu)
— Ciddi Karaciger fonksiyon bozuklugu (koagulasyon faktorleri)
— Splenomegali (trombositopent)

- Kalitsal hastaliklar (Faktor eksiklikleri)



.. Kanin mediyastinal
Kanin Yabanci yuzeyle
dokularla temasi ve
temasi :
cerrahi travma
\ 4 h 4
intrensek yolun Ekstrensek yolun
aktiflesmesi aktiflesmesi

Trombin olugmasi

}

Fibrinolitik sistemin
aktivasyonu




KPB'In Trombositiere etkileri

« Trombositopeni
— Hemodilusyon
— Mekanik parcalanma( aspirasyonfiltreler, b. oksijenator)
— Yuzeye yapisma

 Trombosit fonksiyon bozuklugu
— Sentetik yuzeylerden aktivasyon
» parsiyel akt., granul icerigi azalir
— Heparin /protamin direkt etkileri
— KPB trombositlerin yuzey resep. ekspres. degistirmesi (plazmin)
— HIT
 Tip | immUnoIojik olmayan
« Tip Il Immunolojik reaksiyon




Hemostatik komponent Hipoterminin etkisi

Anti Xa aktivitesi artar. Koag.

Faktorler kaskadi enzimleri yavasglar

Splanknik sekestrasyon

Trombositler . :
Parsiyel aktivasyon

Fibrinoliz Artar

Endotel Doku faktor salinimi




Koagiilopatilerde Tam

Gecmiste

« Uzun zaman alan laboratuvar testleri
Ampirik kan transfizyonu

Bugun
« Kisa surede sonu¢ veren tam otomatize laboratuarlar veya
« Yatak basi tani testleri POC (Point of care)
 Hizli ve hedefe yonelik tedavi



Yatak hasi (POC) testier

« Koagulasyon
 Trombosit fonksiyonlari
« Anti-trombosit ilaglarin etkileri




POC Koagulasyon Testleri

« CoaguChekProDM monitor
— PT, aPTT ve INR olger
— Soya fasulyesi aktivatoru ve fosfolipid iceren kartuslar
— KPB sonrasi transfuzyon algoritmasinda kullanilabilir '
S

Ferring M et al. Can J Anaesth 2001;48:1155-60
Urwyler N et al. Trials 2009;10:107-115

 Ciba Corning Biotract monitor

« Hemochron PT ve aPTT tupleri
— PT, aPTT ve INR olcer

— Transfuzyon algoritminde kullanilabilir
Despotis Gl et al. JThorac Cardiovasc Surg 1994;107:271



Heparin Aktivitesinin Olgiilmesi

« JACT

— Celite veya kaolin aktivatorleri
— KPB sirasinda antiXa olgumileriyle korele degil
— Trombositopeni, tromb . inhibitorleri, Tromb. membran resp
antagonistleri , ve antifibrinolitik kullanimindan etkilenir.
 Cascade POC sistem
— Heparin aktivitesini olger
— PT ve aPTT olgulebilir

— AntiXa ile daha korele
Flom-Halvorsen Hl et al . Ann Thorac Surg 1999; 67:1012-6

« Bireysel heparin dozu (Hemocron RxDX sistemi)
« ACT bazli doz cevap analizi
 Heparin ve protamin i¢in ayri ayri doz cevap testleri yapar
« Reziduel heparini olger

« Transfuzyon ihtiyacini azalttigi one surulur
Jobes DR et al. Ann Thorac Surg 1981;31:161-6
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Tromhosit Fonksiyon Testleri

Platelet Works ® ( Helena lab.)
« Taze tam kanda trombosit agregasyon yuzdesini hesapla'
S

« Aktive trombosit / Non-aktive trombosit
- llaclarin etkisini dlcmede kullanilir
 KPB ile iligkili trombosit disfonksiyonunu olc¢ebilir

Trombosit fonksiyon analizoru (PFA 100 ©)
« Trombosit fonksiyon tarama testi

« Kollajen ADP ve kollajen epinefrin kullanir
 Trombositlerin yapisip acikligin kapanma zamanini

* (-) prediktivitesi yani trombosit ihtiyaci olmayanlar,
eder



 Tromboelastogram

 Rotasyonel tromboelastometri
« Sonoclot ®




Tromboelastogram

Pihtinin viskoelastik ve
mekanik ozelliklerini
degerlendirir

5 temel Parametre

4— Thrombosis —»é¢—— Fibrinolysis —»

R Reaksiyon zamani

K Pihti olusum zamani

a acisi Yatay eksenle olugsan
acl

MA (maksimum genlik)

LY30 ve LY60 degerleri 30.
ve 60. dk. Pihti genliginde
azalma

Cl koagulasyon indeksi
(-3 - +3)




Koagulasyon Kaskadive TEG ®

INTRINSIC
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EXTRINSIC
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TEG © Ornekleri

Normal
R;K;MA;Angle = Normal

Anticoagulants/hemophilia
Factor Deficiency
R;K = Prolonged,;
MA;Angle = Decreased

Platelet Blockers
Thrombocytopenia/
Thrombocytopathy
R ~ Normal; K = Prolonged;
MA = Decreased

Fibrinolysis (UK, SK, or t-PA)
Presence of t-PA
R ~ Normal;
MA = Continuous decrease
LY30 > 7.5%, WBCLI30 < 97 5%
Ly60 > 15.0%; WBCLIB0 < 85%

Hypercoagulation
R;K = Decreased;
MA;Angle = Increased

D.I1.C

Stage 1
Hypercoagulable state with
secondary fibrinolysis

Stage 2
Hypocoagulable state




ROTEM © - Rotasyonel Tromhoelastometri

Hizli ve kolay kullanimhdir.
6 farkl ROTEM analizi yapabilmektedir

INTEM Hafif intrensek aktivasyon, yuksek heparin cevabi, tarama testleri

EXTEM Hafif ekstrensek aktivasyon, orta derece heparin duyarhlid), tarama
testleri

APTEM Fibrinolizisin inhibisyonu = hiperfibrinolizisin tespiti(extem e gére)

FIBTEM Plateletlerin inhibisyonu = fibrin katkisinin digllmesi=» Delta =
trombosit katkisi (ExTeM e gire)

HEPTEM Heparin ndtralizasyonu = heparin etkisi olmadan koagulasyon sistemi
hakkinda karar( INTEM e gdre)

NATEM Aktive edilmemis test. Endojen hemostatik potansiyel




a- angle (°)

Maximum Lysis (%)

—>
CT = Clotting Time (sec)
—>
CFT = Clot Formation Time (Sec)

1 °CT: Koagulasyon

| sertligi (MA)

* Tipik reaksiyon egrisi

* Pihtilagma ve lizis
hakkinda sayisal veriler

zamani (TEG R)
*CFT: Pihti olugsum

zamani (k)
*MCF: Maksimum pihti

Hemostatik sistem
aktive edildigi i¢cin piht
olusumu daha hizhdir/



ROTEM © Algoritmasi

SCREENING
(INTEM, EXTEM)

NORMAL ABNORMAL

No Haemostasis Haemostatic disorder
Problem Bleeding risk!
Surgical Bleeding Haemotherapy required

For evidence based therapy

Additional tests ? - . . -
(exclusion of primary Differential Diagnosis
haemostatic disorder)

Y Y Y Y

INTEM, EXTEM FIBTEM
' ‘ Fibrin
polymerisation
problem or
fibrinogen deficiency?
Platelet disorder?

Factor
deficiency?

Consider: Consider: Consider: ~ Consider:
FFP, Factor Dose change Fibrinogen, FFP Antifibrinolytic:
concentrates or protamine DDAVP, Platelets drugs




TEG ©vs ROTEM ©

Hareketli kuivet Hareketli pin

)
s

-

3
OO

{ %

e
5

O

X
@,

N
£y

[><]
4
<
%
3

e
O

¢
X

Seviyeyi tam ayarlamak gerekli

Seviyeyi tam ayarlamak gerekmez
Sarsintiya hassas

Sarsinti ve carpmalardan etkilenmez =

VO



ROTEM © Analizinin Sinirlamalan

« GP llIb/ llla antagonistlerinin terapotik
konsantrasyonlarina hassas degil

« Aspirin veya klopidogrele(Plavix®)hassas degil
« VWF veya akima baglh platelet fonksiyonlarini tespit
edemez

« Oral antikoagulanlarin etkisine hassas degil

!




Platelet Manping Assay ®

« Antitrombosit ila¢ kullananlarda tromboelastografik
olcumle trombosit fonksiyonu

 Bazi reaktif maddelerin eklenmesi
— Celite, kaolin, doku faktoru, trombin
— Heparinaz dolasimdaki heparin etkisini kaldirir

— Trombosit blokorleri (Abciximab ©)
* Pihtilagma faktorlerini
* Fibrinojeni degerlendirir

_ Antifibrinolitik ilaglar ‘;&

!

« Aprotinin ve traneksamik asit




Sonoclot @ siencomcusn

Kan pihtilagtikca osile eden proba karsi, diren¢ olusur

Fibrin jel formasyonu

Pihti olusumu
 Koagulasyon faktorleri
* Fibrinoliz hakkinda bilgi verir

« Aktive pihtilasma zamani
* Fibrin Trombosit baglanmasi
* Pihti retraksiyonu hakkinda bilgi verir

« Trombosit disfonksiyonu

« Faktor eksikligi

« Antikoagulan etkiler

« Hiper fibrinoliz hiper koagulabl durumlar saptanabilir

KPB’da trombosit disfonksiyonu ve kanama bozukluklarinda y



POC - Trombosit Fonk. Monitorlerinin Mekanizmala

:

Cihaz Mekanizma Agonist Klinik kullanim
TEG ® Viskoelastik Trorr]bm,_ADP_, Post KPB
arasidonik asit
Sonoclot ® Viskoelastik Trombin Post KPB
HemoSTATUS ® ACT azalmasi PAF FOSHONS '
transfiizyon algoritmi
Post KPB,
Platelet Works ® Trombosit sayi orani ADP Kollajen i .
ilag tedavisi

® . 19 . : vWD, Konj Hast,

PFA 100 Invitro kanama z. AR IO aspirin ted, post KPB
) ) GPlIb/llla blokj. ted,

Ultegra Aglutinasyon i ilag ted, post KPB

CERSHIS e Invitro KZ Kollajen Post KPB, ilag etk

Analyzer

Whole blood Elektrik empedans Coklu Post KPB

aggregometry

-




 Donen koni icinde tum kan kullanilir
* Konjenital primer hemostaz bozukluklari tespiti
« Aspirin, klopidogrel, GPIlib/llla’ya trombosit cevabi

* Periop. kan kaybinin tahmini ve tespitinde faydali oldugu 3=

ileri surulur




ORIGINAL CONTRIBUTION

Using Cone and Plate(let) Analyzer to
Predict Bleeding in Cardiac Surgery

Rabin Gerrah. MD. Alex Brill. PhD!. Sagi Tshori. MD?. Aharon Lubetsky. MD?.
Gideon Merin. MD*. David Varon. MD!?

(Asian Cardiovasc Thorac Ann 2006;14:310-3)

« 32 hasta KABG, Kapak veya
kombine operasyon

« Average Size (AS) 20 mm?
Surface coverage (SC) %5

 Postop. kanama ile preoperatif
trombosit fonksiyonlari ° Moderate
arasinda lineer bir iligki
bulunmus r=0.6

Moderate




Tromboclastograli ve Kalp coerrahisinde Kallanimnm
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Tablo 4. Klinigimizde kullandigimiz TEG ye dayal intraoperatif transfiizyon algoritmas

¥ orum

Intraoperatif TEG

Tedavi

21 mm=r =14 mm

pihtilagma faktdrlerinde hafif derecede azalma

1 tnite TOP sisp.

21mm < r <28 mm

pihtilagma faktirlerinde orta derecede azalma

2 unite TOP siisp.

r= 28 mm pihtilasma faktdrlerinde ciddi derecede azalma 4 tinite TOP siisp
MA=4E mm trombosit sayyfonksiyonlarnnda orta derecede azalma 1 iinite TS
MA=30 mm trombosit sayyfonksiyonlannda afir derecede azalma 2 tnite TS
LY30 > %75 artmig fibrinoliziz Tranexemic acid®

kadar 300 mg/saatinflzyon

K- mphi olusum zamani, LY30- MA sonraz 30, dakikadaki iz, MA- maksimum amplitude, B- reaksiyon 2amans, TOP- teze donmug plazma, *1.5 g bolus, sonrezinda 15 gram’s wlagineaya

Tablo 3. TEG' ye dayah transfuzyon algoritmalarimi kullanan cahismal ar (33. kaynaktan uyarlanmstir)

Yazar Hasta grubu

Sonuc

Spiess, 1995 @45) 1079 hasta (KABC ve acik kalp cemrahisi)
Grup 1: klinisyene dayah transfuzyon

Grup 2: TEG'ye dayah transfuzyon

TEG algoritmasy; transfuze edilen hasta sayisy, kullanilan TDP,
trombositmasif transfuzyon ve replorasyon oranlannda anlamh azalma

Shore-lLesserson,
199 (49

107 hasta (kompleks kardiyak cerrahi)

Tum hastalar; profilaktik EACA

Grup 1: rutin transfizyon ted avisi (protamine,

Trombositve TDP transfiztonu ACT, PT,

Trombosit sayis ve fibrinojen seviyesine gore}

Grup 2: TEG'ye dayah transfuzyon algoritmas

(protamine, trombosit ve TDP transfuztonu ve
EACA dozu TEG, trombosit sayisi ve fibrinojen

seviyesine gore}

TEG algoritmasg, gogus tupu drenajni etkilemezken (p=0.63),
kan drunis kullamminda anlamli azalma (p<0.02)

Royston, 2001 (46) 1. bolim: 80 hasta (kompleks kardiyak cemrahi)
Klinisyen ve lab testierine dayah transfuzyon

Tom hastalarda TEG nin 6ngordagu

transfiizyon miktanmn hesaplanmas:

2. bolum: 60 hasta

Grup 1: klinisyen ve lab testlerine dayah transfuzyon
Grup 2: TEG ye dayah transfuzyon algoritmas

TEG'nin ongordugu kan Grund transfizyon miktan gergek transfizyon
miktranndan %60-80 daha az (p<0.06)

TEG algoritmass; 12 saatlik gogus drenajini etkilemezken, kan trinu
kullanirminda anlamh azalma (p<0.05)

Avidan, 2004 (47) 102 hasta (elektif KABC)

Grup 1: transfuzyon POC testlerine bagmh
algoritmaya gore (Hepcon, PFA-100 ve TEG)
Grup 2: Lab testlerine dayali transfiuzyon
algoritmasi (ACT, INR ve aPTT) ve

Grup 3: klinisyene dayah transfuzyon {empirk)

0(; grup arasinda postoperatif drenaj agisindan anlamh fark yok. Grup 1ve 2
arasinda transfizyon oranlarinda anlamh fark yok iken, ES ve kan orinu
transfuzyon oranlaninda Grup 3'e gore anamli azalma (p<Q.05

Paint of care, PT- Protrombin zamamt, TEG- Tromboelasingrafi TDP- Taze donmusg plazma

aPTT- Aktve parsiyal tromboplastin zamam, EACA- Epsilon aminocaproic acid. ES- Eritrosit siispansiyonu, INR- imernasonal normalized rasio, KABC- Koroner arter baypas cemrahisi, POC-




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

Prospective Randomized Study

Koray Ak, M.D_.* Cemil S. Isbir, M.D_.* Sermin Tetik, Ph.D..§ Nazan Atalan, M.D_. 1
Atike Tekeli, M.D_.i Maher Aljodi, M.D._.* Ali Civelek, M.D_.* and Sinan Arsan, M.D.*

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

TEG Parameter Treatment

14 cre2l{mm Mild deficiency in coagulation factors® 1 unit FFP

21 =1 « 28 (mm) Moderate daficiency in coagulation factors® 2 units FFP

r = 28 {mm) Severa deficiancy in coagulation factors® 4 units FFP

40 < MA « 48 (mm) Modarate daficiency in the numberfunction of platelets 1 unit® platalets
MA < 40 [mm} Severe deficiency in the numberfunction of platelets 2 units platelets
LY30 = 7.6 (%) Exaggerated fibrinolysis TA

FFP = fresh frozen plasma; TA = tranexamic scid

*If the r time on the h-kTEG was Jess than one-half of the nonheparinase r time on the KTEG; ¥ represents single-donor platelets
obtained by apheresis are the equivelent of approximately six platelat concentrates.

TEG bazl transfuzyon algoritmi kan urtnleri ve antifibrinolitik
kullanimini azaltmig

Drenajda hafif azalma gorulmus

Asirl kanama, reeksplorasyon ve erken klinik outcome da bir

fark bulunamamis J Card Surg 2009:24-404-410)




ELSEVIER European Jourmal of Cardio-thoracic Surgery 31 (2007) 10521057

W e lsevier comd locatefejas

Cost reduction of perioperative coagulation management in cardiac
surgery: value of ‘bedside’ thrombelastography (ROTEM)™

Grit J. Spalding®, Martin Hartrumpf 2, Tobias Sierig®, Nils Oesberg®,
Christian Giinther Kirschke ®, Johannes M. Albes >

nits
Searchtest
EXTEM and INTEM :

450 -

: Heparin effect?
I HEPTEM
l 1 o tetaesesssransenssssssssensnsensssennans
: Normal? — protamin

i Abnormal? - other causes
| Nommal | Abnormal :

No hemostatic Hemostatic Hyperfibrinolysis? ;
disorder disorder : APTEM ‘

o
i Normal? — Hyperfibrinolysis
Abnormal? - other causes

“Surgical” bleeding Hemostatic

Unknown hemostatic disorder
disorder Intervention
(rare) necessary

prior to ROTEM with ROTEM

Firinogen deficiency,

:Polymerisation defect; Platelet 729 h asta ROTEM ®,Siz
: function alteration? 4 !
I l . FIETEN 693 hasta ROTEM ® ile takip
= Differential Gagnosis L Eritrosit, trombosit kullanimi
Additional tests

Therapeutical options ] concentrate
(HEPTEM;APTEM;FIBTEM) ! Fibrinogen deficiency/defect - azalm 1S

Fibrinogen, FFP p
TDP kullanimi sabit
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Modified thromboelastography evaluation of platelet dysfunction
in patients undergoing coronary artery surgery '

Preisman =", Alexander san P, Kira Itzkovsky &, Gleb Leikin®, Ehud Raanani®

Comparsan between patnts with normal and abnormal adenosine diphcsphate response,

Naomal ADP Abnarmal ADP Values of p corrected
response (n=44) response (n= 15) for muitiple comparsom

Exploration ) 1
24-h chest wbe blood los 595 < 188 913 =433
Any blood prodct use 12
Total packed red blood cells (umits) -7
Tot sl fresh frazen plauns (units) 046
Tot sl cryaprecipitate {units) 020
Total platelets (units) 0-20

« Akut koroner sendromlu acil cerrahi gereken Aspirin veya Klopidogrel kullanan
60 hasta

» Platelet mapping i¢in trombin cevabi referans alinarak, reptilaz, FXllla, A.A ve
ADPye cevap arastiriimis

« Anormal ADP cevabi olanlarda kanama daha fazla (Clopidogrel)
TEG Platelet Mapping anti platelet tedavi alanlarda postop kanamayi

tahmin eder, Ancak protokol bazli tedavi sonuclari i¢in ileri galigmalars
ihtiyag var. :




Coagulation Monitoring: Current Techniques and Clinical
Use of Viscoelastic Point-of-Care Coagulation Devices
Michael T. Canter, MD"*

Christoph K. Hofer, MDt

B: ROTEM C: Sonoclot

Birbirlerine ustunlukleri yok
Kolay yapilabilir
Dinamik hemostazi olcer

Figure 2. Working pinciples of viscoelastic point-of-care coagutaton devices. A, Thrombelastograph (TEG®): rotating cup with blood sample
(1), coagulation activator {2), pin and tarsion wire (3), electromachanical transducer (4), data prozessing (5). B, Rotation Thombelastography
(ROTEM®): Cuvette with blood (1), activator added by pipefting (2), pin and rotating ais (3), electromechanical signal detection via ight source
and mior mounted on ads (4), data processing (5). C, Sonoclot: Blood sample in cuvette (1) containing activator (2), disposable plastic probe
(3) oscillating in blood sample mounted on electromechanical transducer head (4), data processing (5).

Anesth Analg 2008,106:1366-75



Review Article

Coagulation Monitoring: Current Techniques and Clinical
Use of Viscoelastic Point-of-Care Coagulation Devices

Table 1. Commercially Available Tests for Viscoelastic Point-oi-Care Coagulation Devices

Assay

Activator inhibitor

Proposed indication

Thrombelastograph Hemostasis
System (TEG®*)
Kaolin

Kaolin

Overall coagulation assessment and platelet
£

Heparinase

Kaolin + Heparinase

Specific detection of heparin (modified

Platelet Mapping

AL Arschidonic acia

Kaolin test adding heparinase to

1
Plata Enct)on monitorin anurialeict
t.herapv (aspxnn ADP-, GPIIb/11
inhibitors)

TSRS o T SC LU SIey Soa U Ty I r O THI o m—

custom hemostasis tests
Rotation Thrombelastometry
(ROTEM>)

ex-TEM TF Extrinsic pathway: fast assessment of ciot
formation and fibrinolysis

in-TEM Contact activator Intrinsic pathway: assessment of dot
formation and fibrin polymerization

fib-TEM TF + platelet antagonist Qualitative assessment of fbrinogen levels

ap-TEM TF + Aprotinin Fibrinolytic pathway: fast detection of
fibrinolysis when used together with
ex-TEM

Hep-TEM Contact activator + Heparinase Spccxflc detection of heparin (modified
in- TEN‘[ test adding heparinase to

o — in —arin)

eca-TEM Ecarin l\ﬂanagem'_nt of direct thrombin inhibitors
{e.g., hirudin, argatroban)

TITTNT T T
activated factor VIia

na-TEM None Nonactivated assay. Also used to run
custom hemostasis tests

Sonoclot® Coagulation and Platelet
Function Analyzer

SonACT Celite Large-dose heparin management without
aprotinin

EACT Kaclin Large-dose heparin management with/
without aprotinin

aiACT Celite + Clay Large-dose heparin management with
aprotinin (a?rotxnln insensitive ACT)

sbACT + CGlass beads O\crall coagulation and platelet function
assessment

H-gbACT + Class beads + Heparinase Owverall coagulation and platelet function
assessment in presence of heparin:
detection of heparin

microPT* 1:1000 TF Extrinsic pathway; monitoring recombinant
activated factor Vlia

Native None Nonactivated assay. Also used to run

custom hemostasis tests

ACT = activated clotting tme: TF = tis=u= factor; ADP = adencsine dphosphate: ERAL/Illz = glyooprot=en ih/lia recepeor.
* For m=carwch a=e only (not y=t on the madk=t by 2007)




doi: 10.1093/bja/aep03 9

British Joumnal of Anaesthesia 102 (4): 492_8 (2009) B l A

CLINICAL PRACTICE

Assessment of platelet inhibition secondary to clopidogrel and
aspirin therapy in preoperative acute surgical patients measured
by Thrombelastography™ Platelet Mapping™

T. C. Collyer'™,_ D. J. Gray2, R. Sandhu?. J. Berridge?® and G. Lyons?

% MA reduction owing fo platelet inhibition: 90

10 I'I'\f“’.{__<

MAFlbrin

MA,pp

MAThrombin

Fig 1 TEG® Platelet Mapping™ result. The trace mepresents a patient
who has recently ceased clopidogrel and has a respective 90% platelet
ADP receptor inhibition. The x-axis represents time and the y-axis
millimetres. MAqgy, oo, maximal amplitude with thrombin-sti mulated
platelets and fibrin meshwork: MA, e maximal amplitude with
ADP-stimulated plaelers and fibrin meshwork: MAg,,.,, maximal
amplitude with fibrin meshwork.

% MA reduction owing to platelet inhibition: 0

10mm+

MAFlbrin

MAThfcmbh
MAADP

Fig 2 TEG™ Platelet Mapping"™ result. The trace represents a patient
who before surgery did not take any antiplatelet agent. The tracings show
0% platelet ADP inhibition. The x-axis mpresents time and the y-axis
millimetres. MAp oo, maximal amplitude with thrombin-stimul ated
platelets and fibrin meshwork: MA, pp maximal amplitude with
ADP-stimulated platelets and fibrin meshwork: MAg,,,,. maximal
amplitude with fibrin meshwaork.

 Toplam 59 hasta kontrol(n=20), Aspirin (n=18) Klopidogrel (n=21)
» Klopidogrel ve aspirin kullanan akut cerrahi hastalarinda TEG —PM
trombositlerin inhibisyonunu gostermede basarili

» Cerrahi ve anesteziyi planlama konusunda ilaglar kesildikten sonra
inhibisyonun derecesini gostermede ileri galigsmalara ihtiya¢ var.




Evaluation of a New Platelet Function Analyzer in Cardiac Surgery:
A Comparison of Modified Thromboelastography and
Whole-Blood Aggregometry

Andinet M. Mengistu, MD, Michael W. Wolf, MD, Joachim Boldt, MD, Kerstin D. Rohm, MD,
Johannes Lang, MD, and Swen N. Piper, MD

* Modifiye TEG (ROTEM) X Whole-
Blood empedans agregometri

 Toplam 54 hasta
» Transfuizyon yapilan X yapiilmayan

 Whole-Blood agregometride trombin
inhibitorleri, ADP, TRAP (Trombin
reseptor aktivated protein) kull.

« Eritrosit ihtiyaci veya heparin
protamin dozlar farkl degil

» ADP ile aktive edilen agregometri
transfuzyon gerektirenlerde preop.
anlaml dusuk

[ AN groups [ Non-transfused patients B33 Transfused patients

J Cardiothorac Vasc Anesth. 2008, 22(1): 40-46
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CLINICAL PRACTICE

Point-of-care coagulation testing and transfusion algorithms

Table 2 POC tmnstusion algorithm outcome studies

L. J. Enriquez and L. Shore-Lesserson®

Author

Surgery
type

Study type

Patients  Outcome

collcaguc.s' :

Avidan and
collcagtrsl
Spiess and
collcagncs“'
Shore-
Lesserson
und
collcagm'sf'l
Nuttall and
collcagucs‘s

Capraro and

6
colleagues

Royston and
von Kier™

Candiae

Prospective 32

Prospective 102

Retrospective 1079

Prospective 102

Prospective K36

Prospective 1412

Algorithm decreased
transfusion and
bleeding

Two al gorithms
decreased transfusion
TEG use decreased
truns fusion

TEG algorithm
decreased trunsfusion

Algorithm decreased
tans fusion and
bleeding

Algorithm mcrmeased
platelet transfusion,
no difference in
bleedmyg

TEG algorithm
decreased trunsfusion

* POC testler zaman kazandirmasi, direk
tedaviye yoneltecek spesifik testlerin
yapilabilmesi ve daha az kan urunleri
kullanimina yol agmasi nedeniyle
yararhdir.

- Ozellikle antiplatelet ilag etkisini
gosteren testlerin kullanimi, daha
kompleks cerrahiler yapmaya devam
ettikce giderek artacaktir.




Klinik Calisma

Acik Kalp Cerrahisinde Tromboelastografinin

Transfiizvon Karari Uzerine EtKkisi

Sema KULTUFAN TURAN *, Bahar AYDINLI #, Ihsan AYIK *, Seyhan YAGAR #, Dilek KAZANCI #,
Umit KARADENIZ #**, Aysegiil O0ZGOK *** Ozcan ERDEMLI] ###*

Tablo 2. Postoperatif donemde taze tam Kan, eritrosit siispan-
44 . stivonu, trombosit sispansiivonu alan hasta sayisi ve bu do-
Acik kalp cerrahisi gecirecek 40 nemde verilen ortalama taze donmus plazma miktari (iinite),

hasta
Grup 1 ROTEM

Grupl Grup2 p

Taze kan (n) 5 0.422

GI’Up 2 konvansiyonel Eritrosit siispansityonu (n) { 0.031
Gruplar arasinda kan tiriinleri Tromboet stapanstyom (1) F s A0

Ortalama TDP! (min-maks) (Unite) 2.8 (2-6) 2.7 (1-6) 0.403
kullanimi bakimindan fark

saptanmadi I'TDP: Taze Donmus Plazma
1 Hastada hiperfibrinoliz

3 hastada fibrin polimerizasyon
bozuklugu

4 hastada trombosit fonk bozulma
ile uyumlu ROTEM

Tedavi: anti fibrinolitikler,taze tam |
kan ve trombosit susp verildi

Sekil 2 Spesifik hiperfibrinolizis.

* MA hugalur
Ted. (antifibrinolitik kullamlir}

GKD Anest Yog Bak Dern Derg. 2006,12(4): 154-159




INTERACTIVE
CARDMOVASCULAR AND
THORACIC SURGERY

Interactive Cardicwascutar and Thoracsic Surgery 7 (2008) 560 563

wWew iCvts.org

Protocol - Cardiopulmonary bypass

Heparin induced thrombocytopenia diagnosis in cardiac surgery: is
there a role for thromboelastography?===

Ilias A. Kouerinis==*, Antonios Kourtesis*, Mahmoud El-Ali®, Theodoros Sergentanis-, Athena Plagou®,
Michalis Argiriou®, Nikolaos Theakos®, Aikaterini Giannakopoulou®

800 HIT hastasi
TEG 1: Direk trombin inhibitoru
HIT patient ~ ELISA (+VPLT aggrogation tost  RVAVLeTP] F-Taq F-Te F-To Mol g7
| TEG 2: Klinik trombotik veya
Thvombosishamorhage - TEGE! hemorajik koag. profilini dogrulamak

| HIT Il %5

No dincal uignsdh!ombonlhemorrﬁoge “s HIT typs | HIT hastalari hiper veya
HIT type § hipokoagulabilite arasinda degisen

DIC tablosundadirlar

TEG (+) prediktivite %100 (-) prediktivite %99.5

Post kardiyak HIT hastalarinda TEG kantitatif ve kalitatif olarak tam koagulasyon durumunu
monitorize edebilir.

Hipokoag durumda tromboz riski azdir. Tedavide trombin inh kullanilirsa kanama riski arfe |
Tedavide bireysel olarak doz ayarlanabilir.







Dezavantajlari

Standardize etmek zor
Hasta yasi ve cinsiyetinden etkilenebilir .
Ekipmanlar, aktivatorler ve diger modifikasyonlar spesiviteyi
degistirebilir

Bu cihazlarin denetimleri, kalite kontrolleri duzenli degil
Kullanicilarin yetersiz egitimleri hataya yol acabilir




sonuclar

POC Analizorleri

tedavi monitorizasyonu gibi degisik klinik durumlar i¢in faydali
bilgiler saglar

Kisa surede butun pihtilagma surecini olgme potansiyeline
sahiptirler

TEG en ¢cok calisilan POC cihaz olmasina ragmen postop
transfuzyon yonetiminde standart kullanimi igin ileri calismalara &=
ihtiyag vardir. __ ,’ "
POC testler invitro olgumlerdir ve klinige gore dikkatli /
yorumlanmalidir.

Optimal dogruluk ve performans igin islemlerin standardize
edilmesi, siki kalite kontrol ve egitimli personel gerekir.

4

.
Kanama, hipo ve hiperkoagulabilite, anti ve prokoagulan agari'
S>—






