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Taze Donmus Plazma (TDP)
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* Sitrat-fosfat-dextroz (CPD)’li tam kan unitelerinin bagislanmasini izleyen
birka¢ saat icinde tam kandan ayrilip dondurularak hazirlanir
(-300°C ‘nin altinda yillarca saklanabilir)
- Iginde biitiin koagiilasyon faktérleri, albumin ve globulin bulunur.
* Bir unite TDP yaklasik 200- 250 ml’dir.

« 37°C’ de eritildikten sonra 24 h icinde kullaniimali, tekrar dondurulmamaill



TDP transflizyonlar

ABO uyumu gerektirir.

Transflizyon miktari tahmin edilen plazma volimune ve arzu edilen etmen
artisina gore degisir.
Ancak genellikle baslama dozu 2- 15 ml/kg ya da yaklasik olarak 2 torba TDP

inflzyonudur. Sonrasinda hasta yeniden degerlendirilir.

Saatte 200 ml’ den hizli transflizyon yapilmamalidir (iyonize kalsiyumu

dusurur).



TDP Endlkasyonlarl
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Protrombin Kompleks Konsantresi (PCC)

> Faktor 11, VII, IX ve X'un kombinasyonudur

(K vitaminine bagim pihtilasma. faktorleri)
AP 'Yeterli miktarda Protein C, S ve antitrbmbiri igerir;*
>Norma| p’lazman.m yaklaslk 25 katl' faktor .io;erir.’ .
' > Eksik plhtllasﬁma fa‘ktérler'inin r‘eplasm'anmda veIN‘R’nin‘

dizeltilmesinde hizli ve etkili bir yontemdir.*

*Dentalli et al. Management of excessive anticoagulant effect due to vit K antagonist. Hematology Am Soc Hematol Educ Program 2008:266-70



PCC

» Orjinalinde Hemofili B’li hastalarin tedavisinde gelistirilmistir

» PCC’lerin igerisinde bulunan Protein C ve S, trombin jenerasyonunun asiri

yiikselmesini 6nlemekle birlikte trombotik riski azaltmaktadir.

» Antitrombin; koagiilasyon faktérlerinin iretim asamasinda ve intravaskiiler

uygulamada, aktivasyonu 6nlemek veya azaltmak icin ilave edilir.

1-Massimo Franchini et al. Prothrombin Complex Consantrates an update, blood transfusion 2010:8:140-54

2-Sorensen B. Clinical review PCC evolution of safety and thrombogenecity. Cninical care 2011:15.201

3-Jerroid H. Levy MD. Perioperatif Hemostatik Management of patient treated with Vit k antagonist. Anestegiology 2008:109-26
4-Helstein P. et al. PCC’s.indications, contraindications and risks. A task force summary. Thrombosis research 1995;95:53.56




PCC Endikasyonlari

0 e K vitamini eksikligi veya oral antikoagiilan

doz asiminin neden oldugu protrombin
kompleks faktor eksikligine bagh olarak

EUROPEAN MEDICINES AGENCY gelisen kanamalarin tedavisi ve

SCIENCE MEDICINES HEALTH

perioperatif profilaksisi

e K vitamini antagonistlerine bagh olusan
akut kanamalarda antikoagiilasyonun acil
diizeltilmesinde
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O Abstract—DBackground: Prothrombin complex concen-
trate (PCC) is an inactivated concentrate of Gactors 11, IX,
and X, with variable amounts of Factor VIL. Guidelines rec-
ommend the use of PCC in the setting ol lile-threate ning
bleeds, but little is known on the most efTective dosing strat-
egies and how the presenting inte rnational normalized ratio
allects response Lo therapy. Objectives: This review aims o
highlizght available data on monitoring technigues, address
shortecomings of currently available data, the reversal of
life-threatening and critical bleeds with PCC, and how this
product com pares to other therapeutic options wsed in crit-
ically ill patients. Discussion: POC has been identified as
a potential therapy lor critically bleeding patients, but
patient-specific factors, product availability, and current
data should weigh the decision to use it. Most data exist re-
sarding patients experiencing vitamin Kk antagonist-induced
bleeding, more specifically, those with intracranial hemor-
rhage. PCC has also been studied in travma-indoced hemor-
rhage: however, il remains controversial, as ils potential
benelits have the abilities to become flaws in this selling.
Conclusion: Health care professionals must remain aware
of the dilTerences in products and interpret how three-
versus four-factor prodocts may alTect patients, and inter-
pret lite rature accordingly. The clinician must be cognizant
ol how to progress when treating a bleeding patient, propose
a supported dosing scheme, and address the need for appro-
priate factor VII supplementation. At this point, PCC can-
nol be recommended lor first-line therapy in patients

with tranmatic hemor rhace  and chonld he recorved Toe ree

INTRODUCTION

Vitamin K antagonist (WK A) utilization has steadily risen
in the past 20 years, Increasing by 300% from 1993 to
2008 alone. VK As are used for stroke risk reduction in
patients with atrial fibrillation and mechanical heart
valves, prevention of recurrent embolism after venous
thromboembolism, and for treatment of genetic coagula-
tion disorders (1). Trals in a varety ot clinical settings
have demonstrated a significant risk of bleeding with
warfarin, which was as high as 1-3% per vear of fatal
or lite-threatening bleeding in high-risk patients (2). In-
ternational normalized ratios (INR) = 4 are associated
with an increased absolute risk of intracranial hemor-
rhage (ICH), which can be as much as 2% per year.
Continuation of elevated INR wvalues for the initial 20 h
post-ICH lead to increased risk of hematoma expansion,
an independent rsk factor of mortality (3).

Despite the introduction of newer oral anticoagulants,
WVE . As are still projected to play an important role 1n anti-
coagulation: therefore, it is imperative to maintain thera-
peutic options for bleeding reversal (4). Historically, the
preferred method for VKA reversal has been vitamin K
supplementation combined with blood products or re-
combinant factors. Interest has shitied to the potential
benefit of using clotting factor concentrate for rapid, reli-




ANTIKOAGULAN ILACLAR

® Antikoagulan mekanizmalarin etkinligini artirirlar

e Pihtilasma faktorlerinin etkinligini veya sentezini bozarlar.
e Ozellikle venéz trombuslarin olusumunu engellerler
e Etki mekanizmalarina gore 2 gruba ayrilirlar

1- Heparin

2- Oral antikoagulanlar
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- K vitaminin aktivasyonunu engeller,
- FILVILIX ve X'un hepatik karboksilasyonuna engel olur,
- Ekstrinsik koagulasyon yolagi bloke olur

- Antitrombotik proteinler olan C ve S sentezini bloke eder.



Varfarin

-Hem antitrombotik etkiye (FII,VII,IX ve X inhibisyonu)

hem de trombotik etkiye (Protein C ve S inhibisyonu) sahiptir.

- Ancak idame tedavi sirasinda baskin etki antikoagulasyondur.

WARFARIN: MECHANISM OF ACTION
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Coumadin (Varfarin Sodyum)

- Trombozun ilerlemesini durdurmak
(DVT’de oldugu gibi)

- Trombotik hastaligi olan hastalarda emboli riskini azaltmak
(DVT ve LV mural trombiis)

- Risk faktorleri olan hastalarda trombus olusumunu 6nlemek

(uzamis immobilizasyon, prostetik kalp kapagi veya venoz hastalik)



K Vitamini Antagonistlerinin

Temel Karakteristikleri

» Oral antikoagiilan tedavi;

venoz trombozun uzun dénemli primer ve sekonder profilaksisinde

yaygin kullanilan ve etkili bir yontemdir.

OAT Kesildikten

Pozoloji sonra
Etken madde| Ticari adi Ve | P T ortalamasi koagulavsyonun
(saat) (mg) dogal
(mg) normalizas
yonu
(giin)
Varfarin | Coumadin | 35-45 5 mg 5-10mg 2-5

* Bagirsaktan gabucak emilir, 90 dk’da pik plazma konsantrasyonu,

* Albumine baglanir, kc tarafindan metabolize edilir ve idrar ile atilir.




Varfarin dozu

* Protrombin zamaninin (PT) standardize edilmis
Olcimu olan uluslar arasi normallestirilmis
oran (INR) olcumleri kilavuzlugunda ayarlanir.

 INTERNATIONAL NORMALISED RATIO (INR)
INR = [PTpt/PTRef] ISI

PTpt — prothrombin time of patient

PTRef — prothrombin time of normal pooled sample

ISI — International Sensitivity Index



Etkinligi olciilen faktorler

zamani (PZ)

TEST ADI Normal siire | Etkinligiizlenenilac
Aktive VII disindaki faktorler 80-130sn | Heparin
koagiilasyon
| zaman1 (aKZ)
| aPTZ | VII disindaki faktorler 24-36sn Heparinve oral
antikoagiilanlar
Protrombin I, V, VII, X 11-12sn Oral antikoagiilanlar




Endikasyon

Venoz tromboembolizmin profilaksisi
Venoz tromboembolizmin tedavisi
Atrial fibrillation

Mitral kapak stenozu

Kalp kapagi replasmani

Mekanik kapak

Miyokard infarktusu

INR

2.0-3.0
2.0-3.0
2.0-3.0
2.0-3.0
2.0-3.0
2.5-3.5
2.0-3.0
2.5-3.5 (high risk patients)



Oral Antikoaglilan Kullanimina Bagli

Kanamalarin Lokalizasyonu

* Kanama riskini etkileyen en onemli faktor antikoagulan tedavinin yogunlugu
* INR 3,0-4,5 oldugunda klinik olarak anlamli kanama riski artar ve eger INR > 5,0 ise

kanama olaylarinda katsal bir artis olur.

- Gastrointestinal sistem (%40-60),
- Yumusak doku ve

- Uriner sistem

bu tur kanamalarin en sik goruldugu yerlerdir

1.Leissinger C. A. et al., Role of prothrombin complex concentrates in reversing warfarin anticoagulation: A review of the literature, American Journal of Hematology 2008;83(2):137-43
2.Panduranga P. et al., Management dilemmas in patients with mechanical heart valves and warfarin-induced major bleeding, World J Cardiol 2012 26; 4(3): 54-9



Varfarine bagl kanamalarin siddetine gore

siniflandirilmasi

~

Siniflama

Ozellikler

e Oliimciil

e Major

o Mmnor

b J

Oliime neden olan kanamalar
Intrakraniyal

Intragrhita’

Retroperitoneal

Kas 1¢1 (kompartiman sendromuyla beraber)

[nvaziv girisimle durdurulan kanama

Halen devam eden ve berabermde; kan basmst <90 mmHg veya
oligtirt veya hemoglobinde >2 gr diisme olan kanamalar

Diger kanamalar



Varfarin’e Bagli Kanama

v'K vitamini antagonistlerine bagh major kanama riski
yilda %1.1 ile %8.1 arasinda degismektedir.?

INR diizeyi ile kanama riski arasinda belirgin bir iliski soz
konusudur. INR degeri 4'e ulastiginda kanama riski

belirginlesmekte ve INR degeri 5 ve lizerinde ise keskin
bir sekilde artmaktadir. 2

1-Ann Int Med 1994:120;897-902, Crit Care 2009, Expert Rev Hematol 2011
2-Hirsh Jack. et al. American Heart Association/American College of Cardiology Foundation Guide to Warfarin Therapy. Circulation. 2003;107:1692-1711



Oral Antikoagulan

Kullanimina Bagli Kanamalar

Oral antikoagiilan kullanan hastalarda,
major kanamalar
yilda %6.5’a varan oranlarda gergeklesmektedir.?

Tum kanama epizotlarinin yaklasik
%50’si major kanamadir. 2

1.Leissinger C. A. et al., Role of prothrombin complex concentrates in reversing warfarin anticoagulation: A review of the literature, American Journal of Hematology 2008;83(2):137-43
2.Panduranga P. et al., Management dilemmas in patients with mechanical heart valves and warfarin-induced major bleeding, World J Cardiol 2012 26; 4(3): 54-9



Oral Antikoagulan Kullanimina Bagli

Intrakraniyal Kanamalar

Oral antikoagiilan kullanilan hastalarla yapilan genis katilimli
epidemiyolojik calismalarda, major kanama
komplikasyonlarinin

%20-30’unun intrakraniyal kanamalar
oldugu tespit edilmistir. !

Tum intrakraniyal kanamalarin
%15’

oral antikoagiilan kullanimina bagh gelismektedir.?

1. Imberti D. et al. Prothrombin complex concentrates for urgent anticoagulation reversal in patients with intracranial haemorrhage, Pathophysiol Haemost Thromb 2007;36:259-65
2. Masotti L. et al. The practical management of intracerebral hemorrhage associated with oral anticoagulant therapy, International Journal of Stroke & 2011 World Stroke Organization 2011;6, 228-40



Oral Antikoagulan Kullanimina Bagli

Intrakraniyal Kanamalar

Subaraknoid %3 o

Intraserebral %7 0

Oral Antikoagiilan kullanimina bagh intrakraniyal kanamanin yaklasik
%70’i intraserebral ve %30’u subaraknoid bosluktadir.*

*-Masotti L. et al.The practical management of intracerebral hemorrhage associated with oral anticoagulant therapy, International Journal of Stroke & 2011 World Stroke Organization 2011; 6: 228-40



Oral Antikoagulan Kullanimina Bagli

Intrakraniyal Kanamalar

Oral antikoagiilan kullanimina baglh intrakraniyal kanama,
e Hastalarin yarisinda o6liime,

e Hayatta kalanlarin buyuik cogunlugunda kalici hasara
yol acan yikici bir durumdur. !

3197 hasta uzerinde yapilan calismada
antikoagulan kullanimina bagh
gelisen intrakraniyal kanamada, mortalitenin
diger nedenlere gore ¢ok daha yiuiksek oldugu bulunmustur.?

1-Goldstein J.N. et al, Warfarin reversal in anticoagulant-associated intracerebral hemorrhage, Neurocrit Care 2008; 9:277-83
2-McGrath ER et al. Which risk factors are more associated with ischemic stroke than intracerebral hemorrhage in patients with atrial fibrillation? Stroke 2012;43(8):2048-54



Hastalar INR yuksekligi ile birlikte kanadiginda 2 prensip onemlidir;

1) Kanama sebebini tanimlamaya ve hafifletmeye calismak

2) Antikoagulan etkinin siddetini azaltmak



* Klinik belirgin bir kanama olmadan INR’de 1limli
ylkselme olan bir hastada, varfarinin kesilmesi,
dikkatli izlem ve periyodik élcim en givenli

volu olusturmaktadir.



* INR belirgin sekilde yukseldiginde veya klinik
olarak anlamli kanama oldugunda tersine
cevirme onemlidir.

e Tersine cevirmenin hizi ve derecesi terapotik
antikoagulasyon gerektiren hastalarda
tekrarlayan tromboemboli riski acisindan
dengelenmelidir.



Varfarine bagh koaguilopatinin tersine

cevrilmesinde 3 yaklasim kullanihir

1) Varfarin tedavisinin kesilmesi
2) Vitamin K verilmesi (p.o, sc veya IV)

3) TDP, PCC veya rekombinant faktor Vlla verilmesi.



PCC

® Varfarin tedavisi alan kanamali veya invaziv girisim
uygulanacak hastalarda kullanilmasi endike oldugu gibi,

1) Cok sayida koagtlasyon faktor eksikligi bulunan
hastalarda kanama, operasyon 6ncesi veya masif
transfiizyon durumunda

2) TTP’li hastalarda

3) Konjenital veya edinsel koagilasyon faktor

eksikliklerinde faktor konsantrelerine ulasilamadigi
durumlarda da kullanilir



* For patients with serious bleeding and INR >2, we

suggest using a PCC rather than Fresh Frozen Plasma

(FFP) for rapid reversal, due to the similar efficacy and

lower risk of adverse events with PCC.

* Dosing depends on patient weight and the INR at

presentation; a typical dose for INR > 6 is 50 units/kg.

Management of warfarin-associated bleeding or supratherapeutic INR. This topic last updated: Apr 20, 2016.



* Fresh Frozen Plasma (FFP) may be given if no
PCC is available (initial dose 15 to 30 mL/kg), or
if the patient is receiving massive transfusions

for severe ongoing bleeding.

* Doses of FFP required to replace coagulation
factors often involve multiple units of FFP,
which must be thawed and may take hours to
administer, with risks of volume overload and
transfusion reactions.



GIS Kanamali Hastalarda
Acil Antikoagulasyonun Duzeltilmesinde

PCC Tedavisi

Ciddi kanama olgularinda, mumkiun olan en hizh sekilde,

yani dakikalar iginde,
INR’nin normale donduriulmesi gerekmektedir.?

PCC, INR’yi dakikalar i¢cinde diizeltebilir.2

1.Pernod G. et al, French clinical practice guidelines on the management of patients on vitamin K antagonists in at-risk situations (overdose, risk of bleeding, and active bleeding), Thrombosis Research 2010;126
:el67-el74
1.Masotti L. et al., The practical management of intracerebral hemorrhage associated with oral anticoagulant therapy, International Journal of Stroke & 2011 World Stroke Organization 2011; 6:228—40



Intrakraniyal Kanamali Hastalarda
Acil Antikoagulasyonun Duzeltilmesinde

PCC Tedavisi

Kanamanin durdurulmasi i¢in gerekli medikal tedavinin temel unsuru
koagulopatinin hizla duzeltilmesidir.

PCC uygulamasi; intrakraniyal kanamali hastalarda acil
antikoagiilasyonun diizeltilmesinde

etkili, hizh ve guvenli
tedavi saglamaktadir.

L ——
L —
L —
L —
— L —
— L —

* ImbertiD. et al. PCC for Urgent Anticoagulation Reversal in Patiens with Intracranial Haemorrhage. Pathophysiol Haemost Throm 2007;36:259-65




Intrakraniyal Kanamali Hastalarda

Acil Antikoaguilasyonun Duizeltilmesinde
PCC Tedavisi

40 —
30 —
% 20 —
—
1,0 —
0,0 —
T.6ncesi 30dk 6 saat 24 saat 48 saat 72 saat 96 saat Zaman
M:92

Tam hastalara IV K vitamini uygulamasi yapilmistir.

PCC uygulamasinin avantaji;
INR’nin ortalama 1.5 altinda tutulmasi ve inflizyondan sonra
96. saate kadar INR’nin ayni seviyelerde korunmasidir.*

*Imberti D. et al. PCC for Urgent Anticoagulation Reversal in Patiens with Intracranial Haemorrhage. Pathophysiol Haemost Throm 2007; 36:259-65



Karaciger Hasarina Bagli Kanamalarda

PCC Uygulamasi

Kronik karaciger hasarina sahip hastalarda, koagtlilasyon faktorleri
ve inhibitorlerinin dlisuk seviyeleri nedeniyle siklikla spontan

kanamalar gorulebilir.*

Karaciger hasarina bagh kanamali hastalarda, hemostatik dengenin
hizli saglanmasi gerekmektedir.*

PCC, karaciger hastaligi olan hastalarda eksik olan faktorleri
yiiksek oranda icermektedir.*

* LorenzR. et al., Efficacy and safety of a prothrombin complex concentrate with two virus-inactivation steps in patients with severe liver damage, European Journal of Gastroenterology & Hepatology 2003; 15
(1):15-20



PCC-TDP Tedavisi ve INR Degerleri

> Inflizyon basladiktan 1 saat sonra, PCC grubundaki hastalarin %69’unun INR’si < 1.3
iken plazma grubunda hicbir hasta hedef degere ulasamamistir.*

> Inflizyonun baslamasindan 24 saat sonra ise PCC grubundaki hastalarin %88’inin,
plazma grubundaki hastalarin ise %58’inin INR’si £ 1.3 olarak korunmustur.*
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20
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* Sarode R et al. Efficacy and safety of a 4-factor prothrombin complex concentrate in patients on vitamin K antagonists presenting with major bleeding, Circulation. 2013;128:1234-1243



PCC-TDP Tedavisi ve Volum Yuku

» Uygulanmasi gereken hacim miktarinin;

TDP grubunda PCC’den yaklasik 9 kat fazla oldugu,*

> TDP grubundaki hastalarda, PCC grubu hastalara oranla,

3 kat daha fazla hacim asin yiiklenmesi (overload) oldugu saptanmstir.*

'III::'-

\

PCC ve TDP’nin Hacim Yukleme Oranlan

80
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n=358
p=0105

B e
[l rcc

12.7
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*Refaai MA et al. Increased risk of voliime overload with plasma compared with four factor prothrombin complex concentrate for urgent vitamin K antagonist reversal. Transfusion 2015; doi:10.1111/trf.13191



PCC ile Diisiik Infiizyon Voliimii

» Uygulanan medyan plazma voliimi, PCC volimunin
8 katindan daha fazladir.*

» PCC ile diisiik inflizyon vollimii transfiizyon ile iliskili
asiri dolasimsal yuki engellemektedir.*

( 3

Uygulanan Median Volum

o £l

* Sarode R et al. Efficacy and safety of a 4-factor prothrombin complex concentrate in patients on vitamin K antagonists presenting with major bleeding. Circulation 2013;128:1234-1243



Antikoagulasyonun

Etkili ve Hizli Dizeltilmesi

» INR > 2.0 aktif kanamasi olan veya acil cerrahi girisime ihtiyaci olan
hastalarda PCC uygulanmis,

» Tedavi sonrasi ortalama 1.2 INR’ye ulasiimis ve bu degerler 24 saat
icin de korunmustur.

PCC uygulama PCC uygulama | PCC uygulamasindan 24 saat
oncesi INR sonrasi INR sonraki INR

pcCuye. (n29) [0 B8 [ A

PCC uygulamasi, acil durumlarda varfarine bagli
antikoagiulasyonun diizeltiimesinde etkili bir tedavi yontemidir.

Lankiewicz M.W. et al. Urgent reversal of warfarin with prothrombin complex concentrate. Journal of Thrombosis and Haemostasis 2006:4(5):967-70
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Table Il

Thromboembolic complications with the use of the PCC Confidex

Author, year Study design Inclusion criteria N. of Thromboembolic events
(reference) patients (%)
Ewvans, 2001 (Ej Prospective non- Major bleeding and INE. = 14 10 0/10
randomizsed
Preston, 2002 (ﬂj Prospective non- Major bleeding or need for urgent reversal of anticoagulation 42 142 (2.4)
randomizsed
Lorenz, 2007 (Ej Prospective cohort Need for urgent reversal of anticoagulation 8 0/8
Pahinger, 2008 (ﬂj Prospective multicentre  Emergency anticoagulation reversal 43 143 (2.3)
Bruce, 2008 (ﬂj Retrospective analysis Severe bleeding 24 0/24
Schick, 2008 (ﬁj Retrospective Major bleeding or urgent anticoagulation reversal 50 0/30
Staudinger, 1099 (ﬁj Prospective Crvert bleeding or planned invasive procedures in criticallv ill 16 0/16
patients
Lorenz, 2003 (ﬁj Prospective multicentre  Acufe bleeding or surgical/invasive procadures in patients with 22 0/22
liver disease
Total 165 2/215 (0.9




Rivaroksaban Kullanimina Bagli

Antikoagulasyonun Duzeltilmesi

10 | .r‘rflégl T T T ",j!- I da T
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—8- Placebo

Rivaroxaban 20 mg BID

for two and a half days

PCC or Placeho

infusion

[ ]Pcc

200 —

150 —

100 —

Yizdeler

50 —

EPT

Rivaroxaban 20 mg BID
for two and a half days

PCC or Placebo
infusion

—8- Placebo

[ ]PcC

PCC; faktor Xa inhibitorii olan Rivaroksaban’in antikoagiilan etkisini
notralize etmektedir.*

*Eerenberg ES et all. Reversal of rivaroxaban and dabigatran by prothrombin complex concentrate : a randomized, placebo-controlled, crossover study in healthy subjects. Circulation. 2011;124:1573-9
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The role of prothrombin complex concentrates in
reversal of target specific anticoagulants

Katrina Babilonia'” and Toby Trujillo”

Abstract

Over the past several years a new era for patients requiring anticoagulation has arrived. The approval of new target
specific oral anticoagulants offers practitioners several advantages over traditionally used vitamin K antagonist
agents including predictable pharmacokinetics, rapid onset of action, comparable efficacy and safety, all without
the need for routine monitoring. Despite these benefits, hemorrhagic complicates are inevitable with any
anticoagulation treatment. One of the major disadvantages of the new oral anticoagulants is lack of specific
antidotes or reversal agents for patients with serious bleeding or need for urgent surgery. As use of the new target
specific oral anticoagulants continues to increase, practitioners will need to understand both the
pharmacodynamics and pharmacokinetic properties of the agents, as well as, the available literature with use of
non-specific therapies to reverse anticoagulation. Four factor prothrombin complex concentrates have been
available for several years in Europe, and recently became available in the United States with approval of Kcentra.
These products have shown efficacy in reversing anticoagulation from vitamin K antagonists, however their
usefulness with the new target specific oral anticoagulants is poorly understood. This article will review the
properties of dabigatran, rivaroxaban and apixaban, as well as the limited literature available on the effectiveness of
prothrombin complex concentrates in reversal of their anticoagulant effects. Additional studies are needed to more
accurately define the role of prothrombin complex concentrates in patients with life threatening bleeding or who
require emergent surgery, as current data is both limited and conflicting.




Four-factor prothrombin complex concentrate versus
plasma for rapid vitamin K antagonist reversal in

patients needing urgent surgical or invasive interventions:
a phase 3b, open-label, non-inferiority, randomised trial

Joshua N Goldstein, Majed A Refaai, Truman ) Milling Jr, Brandon Lewis, Robert Goldberg-Alberts, Bruce A Hug, Ravi Sarode

Summary

Background Rapid reversal of vitamin K antagonist (VKA)-induced anticoagulation is often necessary for patients
needing urgent surgical or invasive procedures. The optimum means of VKA reversal has not been established in
comparative clinical trials. We compared the efficacy and safety of four-factor prothrombin complex concentrate
{4F-PCC) with that of plasma in VKA-treated patients needing urgent surgical or invasive procedures.

Methods In a multicentre, open-label, phase 3b randomised trial we enrolled patients aged 18 years or older needing
rapid VKA reversal before an urgent surgical or invasive procedure. We randomly assigned patients in a 1:1 ratio to
receive vitamin K concomitant with a single dose of either 4F-PCC (Beriplex/Kcentra/Contidex; CSL Behring, Marburg,
Germany) or plasma, with dosing based on international normalised ratio (INR) and weight. The primary endpoint was
effective haemostasis, and the co-primary endpoint was rapid INR reduction (<1-3 at 0-5 h after infusion end). The
analyses were intended to evaluate, in a hierarchical fashion, first non-inferiority (lower limit 95% CI greater than —10%
for group difference) for both endpoints, then superiority (lower limit 95% CI >0%) if non-inferiority was achieved.
Adverse events and serious adverse events were reported to days 10 and 45, respectively. This trial is registered at
ClinicalTrials.gov, number NCT00803101.

Findings 181 patients were randomised (4F-PCC n=90; plasma n=91). The intention-to-treat efficacy population
comprised 168 patients (4F-PCC, n=87; plasma, n=81). Effective haemostasis was achieved in 78 (90%) patients in the
4F-PCC group compared with 61 (75%) patients in the plasma group, demonstrating both non-inferiority and
superiority of 4F-PCC over plasma (difference 14-3%, 95% CI 2-8-25-8). Rapid INR reduction was achieved in
48 (55%) patients in the 4F-PCC group compared with eight (10%) patients in the plasma group, demonstrating both
non-inferiority and superiority of 4F-PCC over plasma (difference 45-3%, 95% CI 31-9-56-4). The safety profile of
4F-PCC was generally similar to that of plasma; 49 (56%) patients receiving 4F-PCC had adverse events compared
with 53 (609%) patients receiving plasma. Adverse events of interest were thromboembolic adverse events (six [7%]
patients receiving 4F-PCC vs seven [8%] patients receiving plasma), fluid overload or similar cardiac events (three
[396] patients vs 11 [13%)] patients), and late bleeding events (three [3%] patients vs four [5%] patients).

Interpretation 4F-PCC is non-inferior and superior to plasma for rapid INR reversal and effective haemostasis in
patients needing VKA reversal for urgent surgical or invasive procedures.
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=== American College of
HEE Emergency Physicians’

ADVANCING EMERGENCY CARE ‘\/\F

American College of Emergency Physicians (ACEP);

Klinik olarak belirgin kanamasi olan ve varfarin tedavisi alan
hastalarda antikoaglilasyonun duizeltilmesinde;

Mathew E. et al, Reversal of anticoagulation, American College of Emergency Physicians, Acep News, june 2010



British Committiee for Standards
In Haematology (BCSH):

Varfarin tedavisine bagli major kanamalarda:

4 Faktorlii PCC (Protrombin Kompleks Konsantresi)
ve 5 mg L.V. K vitamini uygulanmasi onerilir.

Varfarin tedavisi alan hastalarin acil cerrahi girisimlerinde;

Cerrahi operasyon icin 6-12 saat bekletilebilen hastalarda K
vitamini ile INR seviyesinin duzeltilmesi onerilir.

Acil cerrahi operasyona alinacak ve antikoagulilasyonun
diizeltilmesi gereken hastalarda INR seviyesinin PCC ve K
vitamini tedavisi ile duzeltilmesi 6nerilir.

Keeling D, et al. Guidelines on oral anticoagulation with warfarin — fourth edition. British Journal of Haematology 2011; 154(3): 311-324



AMERICAN COLLEGE OF

Y‘m CANS

Varfarin tedavisine bagh hayati tehdit eden
kanamalarda veya intrakraniyal kanamalarda;

Varfarin tedavisinin kesilmesi,

PCC tedavisi ve 10 mg yavas L.V. inflizyon seklinde K vitamini
verilmesi,

INR seviyesine bagli olarak gereginde tedavinin tekrarlanmasi
\_ onerilir. W,

Varfarin tedavisi alan hastalarin ¢ok acil olarak cerrahi veya
diger invazif islemlerinde;

Diisiik doz (2.5 mg-5 mg) I.V. veya oral K vitaminine ek olarak

PCC veya taze donmus plazma tedavisi onerilir.
\_ ree vey P )

Hirsh J. et al. Executive Summary: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines (8th edition) Chest 2008;133;71-109



French Clinical Practise Guidelines;

Varfarin tedavisi alan ve ciddi kanamasi olan hastalarda
en hizli sekilde, miimkiinse birka¢ dakikada, INR
seviyesinin normale indirilmesi (INR<1.5)
gerekmektedir.

Varfarin tedavisinin kesilmesi,

K vitamini ile birlikte hizlica

PCC tedavisinin baslanmasi ve

acil olarak masif kanama yonetiminin uygulanmasi

onerilir. /

Pernod G. et al. French Clinical Practice Guidelines on The Management of Patients on Vitamin K Antagonists in at-risk Situations (overdose, risk of bleeding, and active bleeding) Thrombosis Research
2010;126:e167-e174



coU

EUROPEAN STROKE
ORGANISATION

European Stroke Organisation (ESO);

tedavisinde INR seviyesinin

:CO Antikoagiilasyona bagl intrakraniyal kanamalarin
bt

EUROPEAN STROKE

ORGANISATION normale ¢ekilmesi (INR<1.5) onerilir.

ESU | 1.V. K vitamini,

EUROPEAN STROKE PCC veya TDP tedavisinin uygulanmasi énerilir.
ORGANISATION —

The European Stroke initiative Writing Commitee for the EUSI executive Committee. Recomendation for the Management of Intracranial Hemorrhage —Part I: Spontaneus Intracerebral Haemorrhage. Cerebrovasc
Dis 2006;22:294-316



@ Italian Clinical Practise Guidelines;

K vitamini antagonistlerinin antikoagiilan etkilerinin

diizeltiimesinde en uygun urunun PCC oldugu
belirtiimektedir.

Federation of Centers for the diagnosis of thrombosis and monitoring of antithrombotic therapies, 2010



Society of

Thrombosis & Haemostasis Australian Society of Thrombosis &
Haemostasis;

Australasian Ag‘ TH

Varfarin tedavisi alan INR>1.5 ve kanamasi olan hastalarda
varfarin tedavisi kesilmeli ve;

5-10 mg K, vitamini ile beraber PCC uygulanmali,

Ancak PCC’nin olmadigi durumda TDP tercih edilmelidir.

Tran HA, et al. An update of consensus Australasian Society of Thrombosis and Haemostasis, Med J Aust 2013; 198 (4): 198-9,



K Vit. Antagonisti Tedavisine Bagli Gelisen

Koagulopatinin Duzeltilmesi PCC -TDP

PCC

ETKINLIK

TDP

Faktor ILVII, IX ve X

Konsantrasyonu/IU

Hedef INR erisimi
ProteinC-S

Uygulanacak hacim
Form zenginligi

Kullanim oncesi hazirlhik
safhasi

infiizyon siiresi

Ickx B.E. et al, Perioperatif management of patients receiving vitamin K antagonists, Canadian Journal Anesth 2006;53:6:113-22
Vang M.L. et al, Urgent reversalof vitamin K antagonist therapy, Acta Anaesthesiol Scand 2011; 55: 507-16
Goldstein J.N. et al, warfarin reversal in anticoagulant-associated intracerebral hemorrhage, Neurocrit Care 2008;9:277-83



K Vit. Antagonisti Tedavisine Bagli Gelisen

Koaguilopatinin Duzeltilmesi PCC -TDP

PCC TDP
RiSK
Viral inaktivasyon-
Solvent Deterjan - Evet Hayir
Nanofiltrasyon
Kan grubu uygunlugu Hayir Evet
Hacim yiikleme riski Hayir Evet
. BDR uygulandigi siirece rapor .
Doz asimi riski edilmemis (1973) :
Heparlm.e bagI! tl.p | Yok Yok
reaksiyon riski
Infizyona bagh akut T %8-25 Evet

akciger hasari

Ickx B.E. et al, Perioperatif management of patients receiving vitamin K antagonists, Canadian Journal Anesth 2006;53:6:113-22
Vang M.L. et al, Urgent reversalof vitamin K antagonist therapy, Acta Anaesthesiol Scand 2011; 55: 507-16
Goldstein J.N. et al, warfarin reversal in anticoagulant-associated intracerebral hemorrhage, Neurocrit Care 2008;9:277-83




PCC uygulamasn, acil durumlarda Varfarin’e bagl
antikoagililasyonun duzeltilmesinde

etkili bir tedavi ysntemidir.

Ancak PCC bulunmuyorsa, TDP disiiniilebilir.

Fakat cesitli nedenlerden dolayi TDP, antikoagtilasyonun
diizeltilmesinde en uygun tercih degildir.

1.Lankiewicz M. W. et al. Urgent reversal of warfarin with pcc. Journal of thrombosis and haemotasis, 2006;4(5):967-70
2.Ickx B.E. et al, Perioperatif management of patients receiving vitamin K antagonists, Canadian journal anesth 2006;53:6:113-22
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