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UW Health

Procoagulant Therapy for Bleeding Associated with
Acquired Bleeding Disorders - Adult - Inpatient
Clinical Practice Guideline

4. Prothrombin Complex Concentrate (PCC)

4.1. PCCis recommended for the reversal of warfarin due to acute major or life-threatening
bleeding or prior to emergency surgery or major invasive procedure. (Class |, Level A)

4.2. Dosing of PCC is based on the factor IX component, pre-treatment INR, weight and patient
risk factors (Class Ila, Level A)
4.2.1. Administer the PCC dose within 4 hours of reconstitution. (Class |, Level A)

4.3. Contraindications include disseminated intravascular coagulation, heparin induced
thrombocytopenia, and known hypersensitivity reactions to the components of PCC.
(Class |, Level €)

44. If a patient is diagnosed with heparin-induced thrombocytopenia (HIT), but more than
3 months ago, PCC can be administered regardless of heparin content. If HIT was diagnosed
less than three months ago, weigh the benefit of procoagulant therapy with the risk of
thrombosis and recurrent HIT. (Class |, Level C)
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UW Health

Edinilmis Kanama Bozukluklariyla ilgili
Kanamalarda Prokoagiulan Tedavi:

Yetiskin Hastanesi Klinik Uygulama Rehberi

4. Protrombin Kompleks Konsantresi (PCC)

4.1. PCC akut major veya hayati tehdit edici kanamaya bagl olarak veya acil cerrahi veya major
invazif islem oncesi varfarin etkilerinin geri dondtrdlmesi icin onerilir. (Sinif |, Duzey A)

4.2. PCC dozu, faktor IX bileseni, tedavi dncesi INR, agirlik ve hasta risk faktorlerine
dayanmaktadir. (Sinif lla, Diizey A)

4.2.1 PCCyi, sulandirdiktan sonraki 4 saat icinde uygulayin. (Sinif |, Dlizey A)

4 3. Kontrendikasyonlar, yaygin intravaskuler pihtilasma, heparin ile indiklenen trombositopeni
ve PCC bilesenlerine karsi bilinen asir duyarlilik reaksiyonlarini icerir. (Sinif |, Dizey C)

4.4, Bir hastaya 3 aydan daha uzun stre 6nce heparin kaynakli trombositopeni (HIT) tanisi
konursa, PCC heparin icerigine bakiimaksizin uygulanabilir. HIT tanisi tg aydan kisa bir stre
once konmussa, prokoagulan tedavinin yararini, tromboz ve tekrarlayan HIT riskini géz
onunde bulundurarak degerlendirin. (Sinif I, Dizey C)
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Thromb Res. 2006;118(3):313-20. Epub 2005 Sep 21.

Individualized dosing regimen for prothrombin
complex concentrate more effective than standard
treatment in the reversal of oral anticoagulant
therapy: An open, prospective randomized controlled
trial.

van Aart L, Eijkhout HW, Kamphuis JS, Dam M, Schattenkerk ME, Schouten TJ, Ploeger B, Strengers PF.

ABSTRACT

Prothrombin Complex Concentrate (PCC) is indicated for the acute reversal of oral anticoagulation
therapy. To compare the efficacy of a “standard” dosage of 20 ml PCC equivalent to about 500 U
factor IX (group A), and an “individualized” dosage based on a target-INR of 2.1 or 1.5, the initial-
INR and the patient’s body weight (group B), we performed an open, prospective, randomized,
controlled trial. The in vivo response and in vivo recovery of factor II, VII, IX and X in these patients
on oral anticoagulation was determined. Ninety three patients (group A: 47; group B: 46) with major
bleedings or admitted for urgent (surgical) interventions were enrolled. PCC and Vitamin K (10 mg)
were administered intravenously. We evaluated the effect of treatment by the decrease of INR and
the dlinical outcome. The number of patients reaching the target-INR 15 min after the dosage of PCC
was significantly higher in the group treated with an “individualized” dosage, compared to the group
treated with a standard dose, (89% versus 43%; p<0.001). So, we conclude that for the acute reversal
of oral anticoagulant therapy, an “individualized” dosage regimen of PCC based on the target-INR, the
initial-INR, and body weight of the patient, is significantly more effective in reaching the target-INR
than a “standard” dosage. The in vivo response and in vivo recovery found in this study was higher
then in patients with isolated factor deficiencies. This suggests that the pharmacokinetics in patients
on oral anticoagulants may be different.
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Thromb Res. 2006;118(3):313-20. Epub 2005 Sep 21.

Oral antikoagiilan tedavisinin geri dondiriilmesinde,
protrombin kompleks konsantresinin, standart
tedaviden daha etkili olan kisiye 6zel doz uygulamasi:
Acik etiketli, prospektif, randomize kontrollii calisma.

van Aart L, Eijkhout HW, Kamphuis JS, Dam M, Schattenkerk ME, Schouten TJ, Ploeger B, Strengers PF.

OZET

Oral antikoagulasyon tedavisinin etkilerini akut olarak geri dondurmede protrombin kompleks
konsantreleri (PCC) endikedir. Yaklasikk 500 IU faktor IX'e esdeger 20 mL PCCnin “standart
dozu” ile baslangic INR dizeyi (grup A), hasta vicut agirhgr ve 2.1 veya 1.5'lik hedef INR diizeyi
degerlendirilerek “kisiye 6zel” belirlenmis bir dozun (Grup B) etkinligini karsilastirmak icin, acik etiketli,
prospektif, randomize, kontrolli bir calisma gerceklestirdik. Faktor II, VII, IX ve X'un bu hastalarda
oral antikoagtilasyona in vivo yanitlar ve in vivo iyilesmeleri saptandi. Calismaya major kanama
veya acil (cerrahi) midahale nedeniyle hastaneye basvuran 94 hasta dahil edildi (grup A:47, grup
B:46). PCC ve K vitamini (10 mg) intravendz olarak uygulandi. Tedavinin etkililigini INR'de azalma
ve elde edilen klinik sonuca goére degerlendirdik. PCC dozunu aldiktan 15 dakika sonra hedef INR
dlizeyine ulasan hasta sayisi, “standart doz" ile tedavi edilen grupla karsilastinldiginda “kisiye 6zel”
doz ile tedavi edilen grupta anlamli derecede daha yiiksekti (%89a karsilik %43; p<0.001). Dolayisiyla,
oral antikoaguilan tedavi etkilerinin akut olarak geri dondurtimesinde, hedef INR dlzeyine ulasmak
icin, hedef INR dizeyi, baslangic INR dlzeyi ve hastanin vicut agirigina dayanan “kisiye 6zel” PCC
doz uygulamasinin, “standart doz" uygulamasina gore anlamli olarak daha etkili oldugu sonucuna
variimistir. Bu calismada elde edilen in vivo yanit ve in vivo iyilesme oranlari, izole faktor eksikligi olan
hastalardakinden daha yuksekti. Bu durum bize oral antikoagilan tedavisi almakta olan hastalarda
farmakokinetik dzelliklerin farkl olabilecegini distndirmektedir.
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Critical Care 2014;18:R81.

Guideline-concordant administration of prothrombin
complex concentrate and vitamin K is associated with
decreased mortality in patients with severe bleeding
under vitamin K antagonist treatment (EPAHK study).

Karim Tazarourte, Bruno Riou, Benjamin Tremey, Charles-Marc Samama, Eric Vicaut, Bernard Vigué and EPAHK
study group.

ABSTRACT

INTRODUCTION

In vitamin K antagonist (VKA)-treated patients with severe hemorrhage, guidelines recommend
prompt VKA reversal with prothrombin complex concentrate (PCC) and vitamin K. The aim of this
observational cohort study was to evaluate the impact of guideline concordant administration of PCC
and vitamin K on seven-day mortality.

METHODS

Data from consecutive patients treated with PCC were prospectively collected in 44 emergency
departments. Type of hemorrhage, coagulation parameters, type of treatment and seven-day
mortality mortality were recorded. Guideline-concordant administration of PCC and vitamin K (GC-
PCC-K) were defined by at least 20 IU/kg factor IX equivalent PCC and at least 5 mg of vitamin K
performed within a predefined time frame of eight hours after admission. Multivariate analysis was
used to assess the effect of appropriate reversal on seven-day mortality in all patients and in those
with intracranial hemorrhage (ICH).

RESULTS

Data from 822 VKA-treated patients with severe hemorrhage were collected over 14 months.
Bleeding was gastrointestinal (32%), intracranial (32%), muscular (13%), and “other” (23%). In the
whole cohort, seven-day mortality was 13% and 33% in patients with ICH. GC-PCC-K was performed
in 38% of all patients and 44% of ICH patients. Multivariate analysis showed a two-fold decrease
in seven-day mortality in patients with GC-PCC-K (odds ratio (OR)=2.15 (1.20 to 3.88); P=0.011);
this mortality reduction was also observed when only ICH was considered (OR=3.23 (1.53 to 6.79);
P=0.002).

CONCLUSIONS

Guideline-concordant VKA reversal with PCC and vitamin K within eight hours after admission was
associated with a significant decrease in seven-day mortality.
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Critical Care 2014;18:R81.
Kilavuzlara gore uygulanan protrombin kompleks
konsantresi ve K vitamini, K vitamini antagonisti
tedavisi almakta iken siddetli kanama gorilen
hastalarda mortalitenin azalmasi ile iliskilidir (EPAHK
calismasi).

Karim Tazarourte, Bruno Riou, Benjamin Tremey, Charles-Marc Samama, Eric Vicaut, Bernard Vigué and EPAHK
study group.

OzeT

GIRIS

Kilavuzlar, K vitamini antagonisti (VKA) almakta iken siddetli kanamasi olan hastalarda protrombin
kompleks konsatresi (PCC) ve K vitamini ile VKA etkilerinin hemen geri doéndurtlmesini dnermektedir.
Bu gb6zlemsel kohort calismasinin amaci, PCC ve K vitaminin kilavuzlara uygun olarak uygulanmasinin
etkilerini 7 gunlik mortalite tzerinden degerlendirmektir.

YONTEM

PCC tedavisi alan ardisik hastalardan elde edilen veriler, prospektif olarak 44 acil servis boliminden
toplandi. Kanamanin tipi, pihtilasma parametreleri, tedavinin tipi ve yedi glinltik 6liim oranlar kaydedildi.
Kilavuzlara uygun olarak PCC ve K vitamini uygulamasi (GC-PCC-K), en az 20 1U/kg faktor IX esdegeri
PCC ile en az 5 mg K vitamininin hastaneye yatis sonrasi, 6nceden belirlenmis 8 saatlik slre icinde
yapilmasi olarak tanimland. intrakraniyal kanama (ICH) gdriilen hastalarda ve tiim hastalarda, uygun
geri dondirme tedavisinin yedi glinltk 6lim orani Gzerine etkileri degerlendirmek icin cok degiskenli
analiz kullanildu.

SONUC

VKA tedavisi almakta iken siddetli kanamasi olan 822 hastadan elde edilen veriler 14 ay boyunca
toplandi. Kanamalar, gastrointestinal (%32), intrakraniyal (%32), kas kanamasi (%13) ve diger (%23)
kanamalardi. 7 gunlik 6lGm orani tim kohortta %13 ve ICH'li hastalarda %33 idi. Tim hastalarin
%38'inde ve ICH'li hastalarin %44 'tinde GC-PCC-K uygulandi. Cok degiskenli analiz GC-PCC-K hastalarinin
7 gunlik 6lum oraninda iki kat azalma gosterdi [odds orani(OR)=2.15; 1.20'den 3.88'¢, p=0.011]; 6lim
oraninda gorulen bu azalma sadece ICH gdz dnune alindiginda da gozlenmistir (OR=3.23; 1.53'ten
6.79'a); p=0.002).

YORUM

Hastaneye vatis sonrasi 8 saat icinde, kilavuzlara uygun olarak PCC ve K vitamini ile VKA etkilerinin
geri dondurdlmesi, 7 gunlik 6ltm oraninda anlamli bir azalma ile iliski gostermistir.
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Am | Emerg Med. 2014 Jun;32(6):660-4.

Use and effectiveness of prothrombin complex
concentrates vs freshfrozen plasmaingastrointestinal
hemorrhage due to warfarin usage in the ED.

Mehmet Ali Karaca, Bulent Erbil, Mehmet Mahir Ozmen

ABSTRACT

OBJECTIVES

High International Normalized Ratio (INR) level resulting from warfarin use increases the risk of
gastrointestinal hemorrhages. We aimed to compare the efficacy of prothrombin complex concentrates
(PCC) and fresh frozen plasma (FFP) at lowering the INR level, decreasing active hemorrhages visible
by endoscopy, and shortening the length of stay at the emergency department (ED).

METHOD

This study is a prospective cohort study of consecutive patents with gastrointestinal hemorrhages
that received either PCC or FFP. With strict exclusion criteria, only patients over 18 years of age with
a high INR level (>2.1) due to warfarin usage were included.

RESULTS

A total of 40 patients (18 female) were included in the study, 20 each in the PCC and FFP groups.
For the PCC group, the mean INR levels at the second and sixth hours were lower than those for
the FFP group (second hour INR: 1.53 vs 4.50, P < .01, sixth hour INR: 1.52 vs 241, P <.01). Seven
patients experienced active bleeding (Forrest 1) in the FFP group, whereas no patient experienced
active bleeding in the PCC group based on the Forrest classification (35% vs 0%, P <.01), and only 3
patients in the FFP group underwent invasive/surgical treatment (15% vs 0%, P <.01). The ED length
of stay was lower for the PCC group (1.62 days vs 346 days, P<.01).

CONCLUSION

For patients experiencing a gastrointestinal hemorrhage, INR levels were reversed more quickly,
there was less active bleeding on endoscopy, and the €D length of stay was lower in the PCC group
than in the FFP group.

8 | PCC ABSTRACT DERLEME



Am | Emerg Med. 2014 Jun;32(6):660-4.

Acil servislerde varfarin kullanimina bagh
gastrointestinal kanamalarda taze donmus plazma ile
karsilastirilan protrombin kompleks konsantrelerinin
kullanimi ve etkililigi.

Mehmet Ali Karaca, Bulent Erbil, Mehmet Mahir Ozmen
OzZET

AMAC

Varfarin kullanimi sonucu gértlen yiksek Uluslararasi Normalize Oran (INR) diizeyleri gastrointestinal
kanama riskini artinr. INR dlzeyini distrmek, endoskopi ile gorllen aktif kanamalar azaltmak ve
acil serviste kalis suresini kisaltmak icin protrombin kompleks konsantreleri (PCC) ve taze donmus
plazmanin (TDP) etkililigini karsilastirmay1 amacladik.

YONTEM

Bu calisma, PCC veya TDP alan gastrointestinal kanamall ardisik hastalardan olusturulmis bir grupta
vapilan prospektif bir calismadir. Calismadan hari¢ tutulma kriterleri siki olan bu calismaya yalnizca
varfarin kullanimi nedeniyle yiksek INR diizeyi (>2.1) olan 18 yas Gzerindeki hastalar dahil edildi.

SONUC

Toplam 40 hasta (18'i kadin hasta), 20’ si PCC ve 20’ si TDP grubunda olmak Uzere ¢alismaya dahil
edildi. PCC grubunda, ikinci ve altincl saatte ortalama INR dlzeyleri, TDP grubundakilerden daha
dUsukta (ikinci saat INR: 1.53'e kars1 4.50, p<0.01, altinci saat INR: 1.52'ye karsi 2.4 1, p<0.01). Forrest
siniflamasina gore, PCC grubunda aktif kanama yasayan hasta bulunmazken, TDP grubunda yedi
hasta aktif kanama (Forrest 1) gecirdi (%35'e karsi %0; p<0.01), TDP grubundaki bu yedi hastadan
sadece Ucline invazif/cerrahi tedavi uygulandi (%15'e karsin %0; p<0.01). Acil servislerde kalis stresi,
PCC grubunda daha dustktt (1.62 gin ile 3.46 gun, p<0.01).

YORUM

Gastrointestinal kanama geciren hastalarda INR seviyeleri daha hizl bir sekilde geri dondu, endoskopi
sirasinda daha az aktif kanama oldu ve acil serviste kalis stiresi TDP grubuyla karsilastirildiginda PCC
grubunda daha kisaydi.
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Case Rep Gastroenterol 2016; 10: 315-322.
Efficacyofprothrombincomplexconcentratetreatment
in patients with liver coagulopathy who underwent
various invasive hepatobiliary and gastrointestinal
procedures.

Cosmas Rinaldi A. Lesmana, Lidwina Cahyadinata, Levina S. Pakasi Laurentius A. Lesmana

ABSTRACT

BACKGROUND

Prothrombin complex concentrates (PCCs) containing prothrombin, factors VII, IX, and X, as well as the
inhibitors protein C and S have been used as an emergent reversal for oral anticoagulation therapy.
The use of PCCs in hepatobiliary disorder patients or pa-tients with liver coagulopathy who need to
undergo invasive procedures has not been well studied.

OBJECTIVE
To evaluate the efficacy of PCC treatment in order to control or prevent bleeding complications in
patients with liver coagulopathy who undergo various invasive procedures.

METHODS

This was a prospective, open-label, non-randomized, before-and-after study in patients with
hepatobiliary disorders who underwent invasive procedures accom-panied by liver impairment and
received PCC injection (Cofact®, Sanquin, The Netherlands). Patients with coagulopathy from various
causes were recruited consecutively. Data collected were the episodes of bleeding, liver function test
and the international normalized ratio (INR) before and after PCC therapy. The primary endpoint was
INR change after treatment, while secondary endpoints included bleeding control and bleeding event
after treatment.

RESULTS

Thirty patients (17 men, 13 women) were enrolled. Patients’ mean age was 57.0+15.5 years. Liver
cirrhosis was found in 14 patients (46.7%). The procedures consisted of liver biopsy, liver abscess
aspiration, abdominal paracentesis, therapeutic upper gastrointestinal endoscopy, abdominal surgery,
endoscopic retrograde cholangiopancreatography and percutaneous transhepatic biliary drainage.
After treatment, 25 patients (83.3%) showed a decreased median INR (from 1.6 to 1.3) (p <0.001,
Wilcoxon's signed-rank test). Five patients failed to show INR reduction. No new bleeding event
related to the invasive procedures was observed.

CONCLUSION

PCC treatment is effective to control and prevent bleeding complications in patients with liver
coagulopathy who undergo invasive procedures.
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(Case Rep Gastroenterol 2016; 10: 315-322.

Cesitli invazif hepatobiliver ve gastrointestinal
prosedurlere maruz kalmis karaciger koagulopatili
hastalarda, protrombin kompleks konsantresi ile
tedavi etkililigi.

Cosmas Rinaldi A. Lesmana, Lidwina Cahyadinata, Levina S. Pakasi Laurentius A. Lesmana

OzeT

ONBILGI

Protrombin, faktor VII, IX ve X'un yani sira inhibitor protein C ve S iceren protrombin kompleks
konsantreleri (PCC), oral antikoagllasyon tedavisinde etkileri acil geri dondirme amaciyla
kullaniimaktadir. invazif uygulamalar gereken karaciger koagiilopatili ya da hepatobiliyer hastaligi
bulunanlarda PCC kullanimi Gzerine yeterli calisma bulunmamaktadir.

AMAC
Farkl invazif uygulamalar gereken karaciger koagulopatili hastalarda kanama komplikasyonlarini
kontrol altina almak veya dnlemek icin PCC tedavisinin etkililigini degerlendirmek.

YONTEM

Bu, hepatobiliyer hastaligl bulunan, karaciger yetmezligi esliginde invazif uygulamalara giren ve PCC
enjeksiyonu (Cofact®, Sanquin, Hollanda) yapilmis hastalarla gerceklestirilmis prospektif, acik etiketli,
randomize olmayan, midahale oncesi ve sonrasi degerlendirme calismasidir. Cesitli nedenlere bagli
koagulopatili hastalar, ardisik olarak calismaya alindi. Toplanan veriler PCC tedavisi 6ncesi ve sonrasi
kanama ataklari, karaciger fonksiyon testi ve Uluslararasi Normalize Oran (INR) idi. Birincil sonlanim
noktasl tedavi sonrasi INR degisimi iken ikincil sonlanim noktalar kanama kontroll ve tedaviden
sonraki kanama olaylari idi.

SONUC

Calismaya 30 hasta (17 erkek, 13 kadin) dahil edildi. Hastalarin ortalama yasi 57.0+15.5 idi. 14
hastada (%46.7) karaciger sirozu saptandi. Yapilan midahaleler arasinda karaciger biyopsisi, karaciger
apsesi aspirasyonu, abdominal parasentez, terapdtik st gastrointestinal endoskopi, karin ameliyati,
endoskopik retrograd kolanjiyopankreatografi ve perkltan transhepatik biliyer drenaj yer aliyordu.
Tedaviden sonra, 25 hasta (%83.3) medyan INR degerinde azalma gosterdi (1.6'dan 1.3'e; p<0.001,
Wilcoxon'un yonlendirilmis rank testi). Bes hastada ise INR azalmasi goriilmedi. invazif islemlerle ilgili
yeni bir kanama olayina rastlanmadi.

YORUM

PCC tedavisi, invazif islem yapilacak karaciger koagulopatili hastalarda kanama komplikasyonlarini
kontrol altina almak ve dnlemek icin etkili bulunmustur.
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JAEM 2015; 14: 37-40.
Efficacy of prothrombin complex concentrates for oral
anticoagulant therapy-related major hemorrhage.

Umut Yucel Cavus, Sinan Yildinm, Aynur Yurtseven, Ertan Sonmez

ABSTRACT

In patients admitted to accident and emergency departments for anticoagulant use-related major
hemorrhage and requiring urgent surgery or life-saving invasive intervention, the international
normalized ration (INR) value should be rapidly corrected and bleeding should be controlled. With
prothrombin complex concentrate (PCC), when used at optimal dose levels, target INR values are
achieved within 15 min. In this study, we aimed to discuss the efficacy of the used four-factor
PCC in 10 patients who were admitted to the accident and emergency department because of
oral anticoagulant use-related major bleeding. Of all the patients to whom PCC treatment was
administered, targeted INR levels could not be attained in 2 patients (20%). For our cases with
gastrointestinal bleeding, the average baseline INR value was 7.3, while the average INR value after
PCC administration was 1.9. For our subdural hematoma cases, the median baseline INR value was
2.5, while the median INR value after PCC administration was 1.3. We believe that PCCs used in
eligible patient groups, as in this case series, mayprovide the desired results at lower doses and that
they may be safer with regard to complications.
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JAEM 2015; 14: 37-40.

Oral antikoagilan tedavilere bagli major kanamalarda
protrombin kompleks konsantrelerinin etkililigi.

Umut Yucel Cavus, Sinan Yildinm, Aynur Yurtseven, Ertan Sonmez

OZET

Kazaklinikleri ve acil servislere antikoagutlan kullanimiyla ilgili majér kanama ile basvuran ve acil ameliyat
veya hayat kurtarici invazif mtdahale gerektiren hastalarda, Uluslararasi Normalize Oran (INR) degeri
hizla dizeltilmeli ve kanama kontrol edilmelidir. Optimal dozda kullanildiginda protrombin kompleks
konsantresi (PCC) ile hedef INR degerlerine 15 dakika icinde ulasilir. Bu calismada, oral antikoagtilan
kullanimi ile iliskili major kanama nedeni ile kaza klinigine ve acil servise basvuran 10 hastada kullanilan
4 faktorld PCCnin etkinligini tartismayi amacladik. PCC tedavisi uygulanan tum hastalarin 2'sinde
(%20) hedef INR dlizeyine ulasilamadi. Gastrointestinal kanama ile basvuran olgularimizda, ortalama
baslangic INR degeri 7.3 iken, PCC uygulamasindan sonraki ortalama INR degeri 1.9 idi. Subdural
hematom olgularimizda ise medyan baslangic INR degeri 2.5 idi; PCC uygulamasindan sonraki medyan
INR degeri ise 1.3 oldu. Bu olgu serisinde oldugu gibi uygun hasta gruplarinda PCC kullaniminin dtstk
dozlarda istenen sonuclari saglayabilecegini ve komplikasyonlar acisindan daha givenli olabilecegini
dstntyoruz.
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Hong Kong Med | 2014 Dec; 20(6): 486-94.

The benefit of prothrombin complex concentrate in
decreasing neurological deterioration in patients with
warfarin-associated intracerebral haemorrhage.

WC Fong, FRCP; WT Lo; YW Ng; YF Cheung; Gordon CK Wong; HF Ho; John HM Chan; Patrick CK Li.

ABSTRACT

OBJECTIVE
To compare the outcomes of patients with warfarin-associated intracerebral haemorrhage given
different treatments to reverse the effect of anticoagulation.

DESIGN
Historical cohort study.

SETTING
A regional hospital in Hong Kong.

PATIENTS
Patients on warfarin who developed intracerebral haemorrhage.

INTERVENTIONS
Prothrombin complex concentrate versus fresh frozen plasma treatment.

MAIN OUTCOME MEASURES

The primary outcome measures included the international normalised ratio before and after
prothrombin complex concentrate treatment and the neurological deterioration in patients with
Glasgow Coma Scale score of more than 8/not intubated/not planned for immediate surgery (target
group). Secondary outcome measures were haematoma expansion, 7-day and 30-day mortality rates,
and 3-month functional outcome. Safety outcome was the occurrence of a thrombotic event after
prothrombin complex concentrate treatment within the index admission.

RESULTS

Among 33 patients with clearly documented time of infusion of prothrombin complex concentrate, and
whose international normalised ratio was checked before and after prothrombin complex concentrate
treatment, the mean international normalised ratio was reduced from 2.81 to 1.21 within 24 hours.
Within the target group of patients, there was a significantly lower rate of neurological deterioration
in the prothrombin complex concentrate group (17.4% of 23 patients) versus fresh frozen plasma
group (45.5% of 33 patients) [P=0.027]. In terms of the 7-day mortality, 30-day mortality, and
3-month functional outcome, prothrombin complex concentrate-treated group showed a favourable
trend although the difference did not reach a statistical significance. No patient developed thrombotic
complications after prothrombin complex concentrate treatment.

CONCLUSIONS

Prothrombin complex concentrates can reverse the warfarin effect of prolonged international
normalised ratio in a timely manner. It might better improve the outcome of warfarin-associated
intracerebral haemorrhage compared with fresh frozen plasma treatment by reduction in neurological
deterioration.
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Hong Kong Med | 2014 Dec; 20(6): 486-94.

Varfarin ile iliskili intraserebral hemorajisi olan
hastalarda norolojik kotlulesmeyi azaltmada
protrombin kompleks konsantrelerinin faydasi.

WC Fong, FRCP; WT Lo; YW Ng; YF Cheung; Gordon CK Wong; HF Ho; John HM Chan; Patrick CK Li.

OzeT

AMAC
Varfarin ile iliskili intraserebral hemorajisi olan hastalarda antikoagtilasyonun etkisini geri dondirmek
icin verilen farkli tedavilerin sonuglarini karsilastirmak.

TASARIM
Tarihe dayall grup ¢alismasi.

CALISMA YERI
Hong Kong'ta bir bolge hastanesi.

HASTA
Varfarin tedavisi sirasinda intraserebral kanama gelisen hastalar.

MUDAHALE
Protrombin kompleks konsantrelerine karsi taze donmus plazma tedauvisi.

ANA SONUC OLcUTO

Birincil sonuc 6lcttd, protrombin kompleks konsantresi ile tedaviden énce ve sonraki Uluslararasi
Normalize Orani ve Glasgow Koma Olcegi puani 8'in (izerinde / entiibe edilmemis / acil ameliyat plani
olmayan (hedef grup) hastalarda nérolojik kotilesmeyi icermektedir. ikincil sonuc dlciitleri hematom
genislemesi, 7 guinliik ve 30 gunlik mortalite oranlari ve 3 aylik fonksiyonel sonuclardan olusmaktadir.
Guvenlilik sonucu, endeks sinirlar icinde protrombin kompleks konsantresi ile tedavi sonrasi ortaya
cikan trombotik olaylardr.

SONUC

Protrombin kompleks konsantresi infiizyonunun net bir sekilde kaydedildigi ve protrombin kompleks
konsantresi tedavisinden 6nce ve sonra Uluslararasi Normalize Orani kontrol edilmis 33 hastada,
Uluslararasi Normalize Oran 24 saat icinde ortalama 2.81'den 1.21'e dusurdlmustir. Hedef hasta
grubunda norolojik kdtulesme orani, protrombin kompleks konsantresi grubunda (23 hastanin
%17.4'U), taze donmus plazma grubuna (33 hastanin %45.5')) gore onemli derecede dustktir
(p=0.027). Protrombin kompleks konsantresi ile tedavi edilen grup, 7 glnlik mortalite, 30 glnltk
mortalite ve 3 aylik fonksiyonel sonuclar acisindan, fark istatistiksel olarak anlamli olmamasina
ragmen, olumlu bir egilim gostermistir. Protrombin kompleks konsantresi tedavisi sonrasinda hicbir
hastada trombotik komplikasyon gelismemistir.

YORUM

Protrombin kompleks konsantreleri, varfarinin uzamis Uluslararasi Normalize Orani etkisini zamaninda
geri dondurebilir. Varfarin ile iliskili intraserebral hemorajide norolojik kotilesme degerlendirildiginde,
taze donmus plazma tedavisine gére PCC daha iyi diizelme saglayabilir.
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The Journal of emergency medicine 2015; 49(5): 778-84.

Anticoagulation reversal with prothrombin complex
concentrate in aneurysmal subarachnoid hemorrhage.

Beynon C, Nofal M, Rizos T, Laible M, Potzy A, Unterberg AW, Sakowitz OW.

ABSTRACT

BACKGROUND

Intracerebral hemorrhage is a well-recognized complication of anticoagulation therapy. However,
there are only a few reports that address the management of aneurysmal subarachnoid hemorrhage
(@SAH) in anticoagulated patients.

OBJECTIVE
We report on our experiences with the use of prothrombin complex concentrate (PCC) for rapid
anticoagulation reversal in aSAH.

METHODS

We retrospectively analyzed our institutional database of consecutive patients who received PCC
between February 2006 and August 2014 (n > 1000). Data from all anticoagulated patients
referred to our hospital for aSAH and those who received PCC were included in this analysis. Patient
characteristics as well as treatment modalities were analyzed, with specific focus on results of
laboratory examination, PCC administration and bleeding, and thromboembolic complications during
the later course.

RESULTS

In total, only 9 patients (< 1% of all aSAH patients treated at our institution during the study period)
had been anticoagulated at admission. Median international normalized ratio (INR) of patients at
admission was 2.31 (interquartile range [IQR] 1.83-2.97) and after median administration of 2500
IU (IQR 2000-3000 IU) PCC, median INR significantly decreased to 1.15 (IQR 1.07-1.19). Surgical and
interventional procedures were initiated within a median of 3.9 h (IQR 1.7-9.3 h) after admission. No
hemorrhagic or thromboembolic events occurred later in the course. A favorable outcome according
to the Glasgow Outcome Scale (scores of 4 and 5) was achieved in 6 patients (67%).

CONCLUSIONS
Aneurysmal SAH in anticoagulated patients is a rare condition. PCC is an effective option to rapidly
reverse anticoagulation in aSAH and might facilitate achieving a favorable outcome in these patients.
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The Journal of emergency medicine 2015; 49(5): 778-84.

Anevrizmal subaraknoid kanamada protrombin
kompleks konsantresi ile antikoagulasyonun geri
donduriilmesi.

Beynon C, Nofal M, Rizos T, Laible M, Potzy A, Unterberg AW, Sakowitz OW

OzeT

ONBILGI

intraserebral hemoraji, antikoagiilan tedavinin iyi bilinen bir komplikasyonudur. Bununla birlikte,
antikoagulasyon tedavisi almis hastalarda, anevrizmal subaraknoid kanamanin (aSAH) yonetimi
sirasinda bildirilmis birka¢ rapor mevcuttur.

AMAC
Bir aSAH'da, antikoagullasyonu hizla geri dondurmek icin protrombin kompleks konsantresi (PCC)
kullarimi ile ilgili deneyimlerimizi bildiriyoruz.

YONTEM

Subat 2006 ile Agustos 2014 (n>1000) tarihleri arasinda PCC alan ardisik hastalar icin kurumsal veri
tabanimizi retrospektif olarak inceledik. aSAH nedeniyle hastanemize yonlendirilerek antikoagtilasyon
tedavisi yapilmis ve PCC almis tim hastalarin verileri bu incelemeye dahil edildi. Hasta 6zellikleri ve
tedavi yontemleri incelendi; laboratuvar tetkikleri, PCC uygulamasi ve kanama ile daha sonra ortaya
cikan tromboembolik komplikasyonlar tizerine 6zellikle odaklanildi.

SONUC

Toplamda, sadece 9 hasta (calisma slresince kurumumuzda tedavi edilen tim aSAH hastalarinin
<%1'i) basvuru sirasinda antikoagule edilmisti. Hastalarin basvuru sirasindaki medyan Uluslararasi
Normalize Orani (INR) 2.31 idi (kertiller arasi aralik [IQR] 1.83-2.97) ve medyan 2500 IU PCC (IQR
2000-3000 IU) uygulanmasindan sonra, ortalama INR anlamli olarak 1.15’e dusti (IQR 1.07-1.19).
Hastaneye giristen sonraki medyan 3.9 saatte (IQR 1.7-9.3 saat) cerrahi ve girisimsel uygulamalar
baslatildi. Tablonun daha sonraki seyri sirasinda hemorajik veya tromboembolik olaylarla karsilasiimadi.
6 hastada (%67) Glasgow Sonug Olcegine (4 ve 5 puan) gore olumlu bir sonuc elde edildi.

YORUM
Antikoagulasyonlu hastalarda anevrizmal SAH nadir bir durumdur. PCC, aSAH'da antikoaguilasyonu hizla
geri dondumek icin etkili bir secenektir ve bu hastalarda olumlu bir sonuca ulasmayi kolaylastirabilir.
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J Clin Neurosci. 2014; Nov; 21(11): 1881-4.

Reversal of warfarin associated coagulopathy with
4-factor prothrombin complexconcentrate in traumatic
brain injury and intracranial hemorrhage.

Yanamadala V, Walcott BP, Fecci PE, Rozman P, Kumar |, Nahed BV, Swearingen B.

ABSTRACT

Warfarin-associated intracranial hemorrhage is associated with a high mortality rate. Ongoing
coagulopathy increases the likelihood of hematoma expansion and can result in catastrophic
hemorrhage if surgery is performed without reversal. The current standard of care for emergency
reversal of warfarin is with fresh frozen plasma (FFP). In April 2013, the USA Food and Drug
Administration approved a new reversal agent, 4-factor prothrombin complex concentrate (PCC), which
has the potential to more rapidly correct coagulopathy. We sought to determine the feasibility and
outcomes of using PCC for neurosurgical patients. A prospective, observational study of all patients
undergoing coagulopathy reversal for intracranial hemorrhage from April 2013 to December 2013 at
a single, tertiary care center was undertaken. Thirty three patients underwent emergent reversal of
coagulopathy using either FFP or PCCat the discretion of the treating physician. Intracranial hemorrhage
included subdural hematoma, intraparenchymal hematoma, and subarachnoid hemorrhage. FFP was
used in 28 patients and PCC was used in five patients. International normalized ratio at presentation
was similar between groups (FFP 2.9, PCC 3.1, p=0.89). The time to reversal was significantly shorter
in the PCC group (FFP 256 minutes, PCC 65 minutes, p<0.05). When operations were performed, the
time delay to perform operations was also significantly shorter in the PCC group (FFP 307 minutes,
PCC 159 minutes, p<0.05). In this preliminary experience, PCC appears to provide a rapid reversal of
coagulopathy. Normalization of coagulation parameters may prevent further intracranial hematoma
expansion and facilitate rapid surgical evacuation, thereby improving neurological outcomes.
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Intrakraniyal hemoraji ve travmatik beyin hasarlarinda
4 faktorliu protrombin kompleks konsantreleri ile
varfarine bagh koagiulopatileri geri dondurme.

Yanamadala V, Walcott BP, Fecci PE, Rozman P, Kumar |, Nahed BV, Swearingen B.

OZET

Varfarine bagli intrakraniyal hemoraji, yliksek oranda mortaliteye neden olur. Devam eden
koagulopati, hematom yayilimini artinr ve eger ameliyat bu durum geri dondurilmeden yapilirsa
felaketle sonuclanabilen kanamalara neden olabilir. Varfarin etkilerinin acil olarak geri dondurilmesi
icin mevcut standart bakim taze donmus plazma (TDP) ile yapilir. Nisan 2013'te ABD Gida ve flac
Dairesi, koagullopatiyi daha hizli dizeltme potansiyeline sahip olan yeni bir tedaviyi, 4 faktorll
protrombin kompleks konsantresini (PCC) onayladi. PCC kullaniminin fizibilitesini ve sonuclarini,
norocerrahi hastalarinda belirlemeye calistik. Bir Gcinci basamak saglik merkezinde Nisan 2013
ile Aralik 2013 tarihleri arasinda, intrakraniyal kanama nedeniyle koagulopatinin geri dondurdlmesi
gereken tim hastalarda, prospektif olarak gézlemsel bir calisma yapilmistir. Koagulopatinin acil olarak
geri dondirllmesi gereken 33 hastaya, tedavi eden doktorun kararina bagli olarak TDP veya PCC
verilmistir. intrakraniyal hemoraji; subdural hematom, intraparenkimal hematom ve subaraknoid
kanamayi icerir. 28 hastada TDP ve 5 hastada PCC kullaniimistir. Uluslararasi Normalize Oran, gruplar
arasinda benzer bulunmustur (TDP icin 2.9, PCC icin 3.1, p=0.89). Geri donlise kadar gecen stire, PCC
grubunda anlamli olarak daha kisa idi (TDP grubunda 256 dakika, PCC grubunda 65 dakika, p<0.05).
Ameliyatlar gerceklestirildiginde, operasyona kadar kaybedilen zaman da PCC grubunda anlamli olarak
daha kisaydi (TDP grubunda 307 dakika, PCC grubunda 159 dakika, p<0.05). Bu 6n calismada PCC,
koagulopatinin hizli bir sekilde geri déndlrdlmesini saglamistir. Pihtilasma parametrelerinin normale
donmesi, ileride ortaya cikabilecek intrakraniyal hematom genislemesini dnleyebilir ve hizli cerrahi
mudahaleye olanak taniyarak nérolojik sonuclarda diizelme saglamistir.
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Prothrombin complex concentrate versus fresh frozen
plasma for vitamin K antagonist reversal in acutely
bleeding patients: A retrospective study.

Martin H. Ellis, Orly Avnery, Leticia Aizenberg and Muhamad Mahamid

ABSTRACT

INTRODUCTION

Vitamin K antagonist (VKA) drugs require immediate reversal in VKA-treated patients with major bleeding
or requiring urgent surgery. 4-factor prothrombin complex concentrates (PCCs)are approved for urgent
VKA reversalbecause they reverse the international normalized ratio (INR) more rapidly than fresh frozen
plasma (FFP). Studies comparing the clinical benefits of PCC and FFP have focused on VKA reversal prior to
urgent surgery. Few data comparing laboratory and clinical outcomes of patients receiving PCC or FFP for
major hemorrhage have been published, and these pertain to intracranial hemorrhage (ICH) only. Given the
complexity of performing randomized studies in this setting, observational studies are relevant to inform
on this issue.

AIMS

To compare the effects of PCC versus FFP on patient outcomes in VKA-associated major hemorrhage. The
primary outcomes were the rate of INR reversal and blood product utilization. The secondary outcome
was duration of intensive care and total hospital admission.

METHODS

We performed a retrospective, single-center study of consecutive unselected patients receiving a 4-factor
PCC for VKA reversal because of hemorrhage between January 2012 and April 2015 compared to
consecutive unselected patients treated with FFP for the same indication from January 2010-December
2011, a period prior to introduction of PCC at the Meir Medical Center. Patients were identified by review
of clinical and blood bank electronic medical records. We analyzed patient demographics, indication for
VKA, underlying ilinesses, aspirin use, site and severity of hemorrhage, INR pre- and post reversal, rate of
INR reversal, transfusion requirements and duration of hospitalization, treatment.

RESULTS

56 patients received PCC and were compared to 56 patients treated with FFP. In the PCC group 17
patients had ICH and 25 had gastrointestinal hemorrhage compared to 17 and 31 patients respectively in
the FFP group. Patients were adjusted for age, sex, presence of renal failure, active cancer, aspirin use, site
of hemorrhage, pre-treatment INR and hemoglobin concentration and hemorrhagic shock at presentation.
Outcomes: Median time to INR of <1.3 was 0.5 (range 0.5-1.5) vs 15.5 (range 5-96) hours for PCC vs FFP
respectively, P<0.001). Packed red cell transfusion did not differ between the groups: median =1(range
0-13)inthe PCCgroup and median=2(range=2-10) in the FFP group (P=0.3), but more FFP was transfused
in the FFP vs PCC group median =0(range 0-8) in the PCC group and median= 4(range=2-8) in the FFP
group (P<0.001). Duration of hospital admission was longer in the FFP (median=7 days, range 1-93) vs
PCC patients (median =6 days, range=1-35) (P=0.04).

CONCLUSION

This is the first observational study comparing PCC and FFP for VKA-related hemorrhage to our knowledge
and the first study of PCC versus FFP for extracranial VKA-related hemorrhage. PCC was more effective
than FFP in for reversal of the INR and was associated with less overall FFP use but not packed red cell
transfusion. Similarly hospital admission duration was shorter among the PCC patients. Larger studies are
required to determine whether PCC confers other clinical benefits over FFP for VKA reversal in acutely
bleeding patients.
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Akut kanamal hastalarda K vitamininin antagonist
donusumu icin protrombin kompleks konsantrelerine
karsi taze donmus plazma: Retrospektif bir calisma.

Martin H. Ellis, Orly Avnery, Leticia Aizenberg and Muhamad Mahamid
Ozet

GIRIS

Major kanamasi olan veya acil ameliyat gerektiren ve VKA ile tedavi ediimekte olan hastalarda, K vitamini
antagonisti (VKA) ilaglarin etkileri derhal geri dondurtlmeyi gerektirir. 4 faktorli protrombin kompleks
konsantreleri (PCC), Uluslararasi Normalize Orani (INR), taze donmus plazmadan (TDP) daha hizli bir sekilde
geri dondirdukleri icin, VKA etkilerinin acilen geri dondurilmesinde onaylanmistir. PCC ve TDP'nin klinik
vararlarini karsilastiran calismalar, acil cerrahiden 6nce VKA'nin geri déndurilmesine odaklanmistir. Major
kanamalarda PCC veya TDP alan hastalarin laboratuvar ve klinik sonuglarini karsilastiran az sayida veri
yayinlanmis, bunlar da sadece intrakraniyal hemorajive (ICH) ait calismalardan olusmustur. Bu alanda
randomize calismalar yapmanin karmasikigl g6z ontne alindiginda, bu konudaki bilgilerimiz gozlem
calismalarindan kaynaklanmaktadir.

AMAC

VKA ile iliskili major kanamalarda PCC ile TDP'nin hasta sonuclarina etkisini karsilastirmak. Birincil sonuclar
INR geri dondurtlmesi ve kan trdnd kullanimi orani idi. Ikincil sonuclar ise yogun bakimda ve hastanede
toplam yatis stresiydi.

YONTEM

Ocak 2012-Nisan 2015 arasinda kanama nedeniyle VKA etkilerinin geri déndlrilmesi icin ardisik olarak
secilmemis hastalarda retrospektif, tek merkezli bir calisma yaptik ve elde edilen sonuclari Ocak 20 10-Aralik
2011 arasinda ayni endikasyonla TDP tedavisi alan ardisik olarak secilmemis hastalarla karsilastirdik ki
bu ikinci strecte Meir Tip Merkezinde PCC bulunmamaktaydi. Hastalar, klinikteki ve kan bankasindaki
elektronik tibbi kayitlarin gdzden gecirilmesi ile belirlendi. Hastalarin demografik 6zelliklerini, VKA kullanim
endikasyonlarini, altta yatan hastaliklarini, aspirin kullanimlarini, kanama yeri ve siddetini, donls 6ncesi ve
sonras! INR'yi, INR'nin geri don(s hizini, transfzyon ihtiyaclarini ve hastanede yatis strelerini degerlendirdik.

SONUC

56 hastaPCCaldive TDPile tedavi edilen 56 hastayla karsilastiridi. PCCgrubundaki 17 hastada ICH ve 25 hastada
gastrointestinal kanama varken TDP grubunda bu hasta sayilarisirasiyla 17 ve 3 1idi.Hastalar yas, cinsiyet, bobrek
yetmezIigi varlig, aktif kanser, aspirin kullanimi, kanama yeri, tedavi éncesi INR, hemoglobin konsantrasyonu ve
hemorajik sok durumlarina gore ayarlandi. Sonuglar: INR'nin <1.3 diizeye inmesine kadar gecen medyan stire PCC
ve TDP icin sirasiyla 05 (arallk:0.5-15) ile 155 (aralk:5-96) saat idi (p<0.001). Gruplarin kan nakli torbalarinda
farklilik yoktu: PCC grubunda medyan=1 (arallk:0-13) ve TDP grubunda medyan=2 (aralk=2-10) idi (p=0.3),
ancak PCC grubundaki medyan=0a (aralik:0-8) karsilik TDP grubunda medyan=4 (aralik:2-8) olmak tzere, TDP
grubunda daha fazla TDP verildi (p<0.001). Hastanede vatis stiresi TDPde (medyan=7 gun, 1-93 aralk) PCC
hastalaryla klarsilastirldiginda (medyan=6 glin, aralik:1-35) daha uzundu (p=0.04).

YORUM

Bu bildigimiz kadariyla, VKA ile iliskili kanamalarda PCCyi TDP ile karsilastiran ilk gézlem calismasi olup,
VKA ile iliskili ekstrakraniyal kanamalarda PCCye karsi TDP'yi degerlendiren ilk calismadir. PCC, INR'nin
geri dondurilmesinde TDP'den daha etkiliydi ve toplamda daha az TDP kullanimi ile iliskili bulundu, ancak
bu durum kan nakil torbalar icin gecerli degildi. Benzer sekilde hastanede yatis stresi PCC hastalarinda
daha kisaydi. Akut kanamall hastalarda VKA etkilerinin geri déndurtimesinde PCCnin TDP'den baska klinik
faydalar saglayip saglamadigini belirlemek icin daha blyik capli calismalara ihtiyac vardir.
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Comparisonbetweenprothrombincomplexconcentrate
(PCC) and fresh frozen plasma (FFP) for the urgent
reversal of warfarin in patients with mechanical heart
valves in a tertiary care cardiac center.

Bahram Fariborz Farsad, Reza Golpira, Hamideh Najafi, Ziae Totonchi, Shirin Salajegheh, Hooman Bakhshandeh,
Farshad Hashemian

ABSTRACT

Fresh frozen plasma (FFP) and prothrombin complex concentrate (PCC) reverse oral anticoagulants
such as Warfarin. We compared the standard dosage of FFP and PCCin terms of efficacy and safety for
patients with mechanical heart valves undergoing interventional procedures while receiving Warfarin.
Fifty patients were randomized (25 for each group) with mechanical heart valves [international
normalized ratio (INR) >2.5]. FFP dosage was administered based on body weight (10-15 mUKg),
while PCC dosage was administered based on both body weight and target INR. INR measurements
were obtained at different time after PCC and FFP infusion. The mean + SD of INR pre treatment
was not significantly different between the PCC and FFP groups. However, over a 48-hour period
following the administration of PCC and FFP, 76% of the patients in the PCC group and only 20% of
the patients in the FFP group reached the INR target. Five (20%) patients in the PCC group received
an additional dose of PCC, whereas 17 (68%) patients in the FFP group received a further dose of FFP
(P=0.001). There was no significant difference between the two groups in Hb and Hct before and
during a 48-hour period after PCC and FFP infusion. As regards safety monitoring and adverse drug
reaction screening in the FFP group, the INR was high (INR > 2.5) in 86% of the patients. There was
no report of hemorrhage in both groups. PCC reverses anticoagulation both effectively and safely
while having the advantage of obviating the need to extra doses.
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Bir uciinci basamak kalp merkezinde, mekanik kalp
kapakcikli hastalarda varfarin etkisini acil olarak geri
dondirmede protrombin kompleks konsantresi (PCC)
ile taze donmus plazma (TDP) karsilastiriimasi.

Bahram Fariborz Farsad, Reza Golpira, Hamideh Najafi, Ziae Totonchi, Shirin Salajegheh, Hooman Bakhshandeh,
Farshad Hashemian

OZET

Taze donmus plazma (TDP) ve protrombin kompleks konsantresi (PCC), varfarin gibi oral
antikoagulanlarin etkilerini geri déndurtr. Mekanik kalp kapakgigl bulunan ve bir midahale yapiimasi
gerektigi sirada varfarin kullanmakta olan hastalarda, TDP ve PCC standart dozlarini etkililik ve
guvenlilik agisindan karsilastirdik. Mekanik kalp kapakg¢igl bulunan 50 hasta (her grup icin 25 hasta
olmak Uizere) randomize edildi [Uluslararasi Normalize Oran (INR) >2.5]. TDP dozu vicut agirligina (10-
15 mU/kg) gore uygulanirken, PCC dozu hem vicut agirh@r hem de hedef INR temel alinarak uygulandi.
INR élctimleri, PCCve TDP inflizyonlarindan sonra farkli zamanlarda yapildi. PCC ve TDP gruplari arasinda
tedavi Oncesi ortalama INR+SD degerlerinde anlamli bir fark yoktu. Bununla birlikte, PCC ve TDP
uygulamalarini izleyen 48 saatlik stre boyunca, PCC grubundaki hastalarin %76'si ve TDP grubundaki
hastalarin sadece %20'si INR hedefine ulasti. PCC grubundaki bes hasta (%20) ek PCC dozu alinirken,
TDP grubundaki 17 hasta (%68) ek TDP dozu aldi (p=0.001). PCC ve TDP inflizyonlarindan 6nce ve
inflizyon sonrasi 48 saat boyunca élctilen Hb ve Hct degerlerinde, iki grup arasinda anlamli fark yoktu.
TDP grubunda guvenlilik takibi ve advers ilac reaksiyonu ile ilgili olarak, hastalarin %86'sinda INR
yUksekti (INR>2.5). Her iki grupta da kanama bildirimi yoktu. PCC, antikoagUlasyonun etkili ve glivenli
bir sekilde geri dondurilmesini saglarken, ek doz ihtiyacini ortadan kaldirma avantajina da sahiptir.
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Prothrombin complex concentrate versus fresh frozen
plasma In patients on oral anticoagulant therapy
undergoing cardiac surgery: A randomized study.

R Demeyere, | Arnout, and P Strengers.

INTRODUCTION

To reverse oral anticoagulant (OAC) therapy, a number of treatment modalities is available. Fresh
frozen plasma (FFP) is effective and is currently used for coagulation factor replacement, carrying
a risk of volume overload, transmission of infective agents and being time consuming. Variable and
frequently low potency of clotting factors results in minor haemostatic effects compared with
prothrombin complex concentrates (PCC), which are considered very effective and safe. PCC PPSB-
SD® has constant, highly concentrated levels of factors I, VI, IX and X compared with FFP. We
studied the efficacy of the intraoperative administration of PCC and FFP in patients on OAC therapy
undergoing heart surgery with cardiopulmonary bypass (CPB).

METHOD

After Ethical Committee approval and informed consent, 40 patients (P group, n = 20; FFP group, n
=20) with a preoperative INR > 2.1 were studied. PCC was supplied as 500 IU factor IX (20 ml) vials.
The dose was calculated on the basis of body weight, the initial INR and the target INR aiming at
an INR of 1.5 after protamine. One-half of this dose was administered before the start of CPB. After
weaning from CPB and protamine, the second half-dose was given in order to reach a postoperative
INR < 1.5. In case the INR value was still too high a further dose of PPSB was given. In the FFP group,
each patient received 4 units: one-half of this dose was given before CPB and the other half after
(CPB. Additional FFP was given until the INR had reached a satisfactory level. In cases of poor response
and/or if there was a danger of volume overload, PCC was given. A portable coagulation monitor
(CoaguChek) was used for INR measurements. Blood sampling was preoperative (T-1), preincision
(TQ), preadministration and postadministration before CPB (T1, T2), during CPB at 15 and 45 min
(T3, T4), at the end of CPB (T5), after protamine administration (T6), and 15 and 60 min and 3 and
16 hours post-CB (T7-T10).

ANALYSES PERFORMED

Analyses performed were: INR, PT, Hct, ACT, aPTT, ad factors Il, VII, IX, X and FV. The amount of blood
lost in the chest tube drainage and the blood products administered was also registered. Statistical
evaluations were performed using the Student t test, repeated-measurements ANOVA and Fisher's
exact test.

RESULTS

The P group was more successful in reaching the target INR. In the FFP group 16/20 (80%) patients
received an additional dose of PPSB vs 6/20 (30%) in the PCC group. The INR with PCC treatment
dropped sooner below 1.5 than that in the FFP group. More patients in this group reached the target
INR in the first hour after ending CPB (T7, P < 0.007). We found a significant difference between
groups in factor Il (P = 0.023) and factor X (P = 0.008) levels over time.

CONCLUSION

The results of our study support the use of PCC in patients on OAC therapy facing semi-urgent or
urgent cardiac surgery. Treatment with PCC reverses anticoagulation safely, more rapidly and more
effectively than FFP.
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Oral antikoagulan tedavi sirasinda kalp cerrahisine
giren hastalarda taze donmus plazmaya karsi
protrombin kompleks konsantresi: Randomize bir
calisma.

R Demeyere, ] Arnout, P Strengers.

GIRIS

Oral antikoagulan (OAK) tedavisini geri dondtrmek icin, cesitli tedavi yontemleri mevcuttur. GinimUzde
taze donmus plazma (TDP), pihtilasma faktorlerinin yerine konmasi icin kullanilan etkili bir tedavi olup
asirn hacim yiki ve enfektif etkenlerin bulasma riski bulunan zaman alici bir tedavidir. Pihtilasma
faktorlerinin degiskenligi ve siklikla diistk potensi, cok etkili ve glivenli olarak kabul edilen protrombin
kompleks konsantreleri (PCC) ile karsilastirldiginda, minér hemostatik etkilere neden olur. SSP ile
karsilastinldiginda PCC PPSB-SD®, faktor II, VII, IX ve X dlizeyleri sabit ve daha yiksek konsantrasyon
seviyelerine sahipti. OAK tedavisi alirken kardiyopulmoner bypass (CPB) yapilan hastalarda, ameliyat
sirasinda PCC veTDP uygulamasinin etkililigini arastirdik.

YONTEM

Etik Kurul onayi ve bilgilendirilmis hasta formu onaylandiktan sonra, ameliyat éncesi INR > 2.1 olan
40 hasta (P grubu, n=20, TDP grubu, n=20) calismaya alindi. PCC, 500 IU faktér IX (20 mL) iceren
flakonlar seklinde temin edildi. Doz, vicut agirhig), baslangic INR degeri ve protamin sonrasi 1.5 lik
INR'yi amaclayan hedef INR'ye gore hesaplanmistir. Bu dozun yarisi CPB baslamadan 6nce verilmistir.
CPB ve protaminin atilmasindan sonra, ameliyat sonrasi INR < 1.5" e ulasmak i¢cin dozun diger vyarisi
verildi. INR degerinin hala cok yiksek olmasi halinde, baska bir PPSB dozu daha verildi. TDP grubunda
her hastaya 4 Unite uyguland:: Bu dozun yarisi CPB'den 6nce ve diger yarisi ise CPB'den sonra verildi.
INR tatmin edici bir dizeye ulasincaya kadar ek TDP verildi. Yetersiz yanit ve/veya asir hacim yuku
tehlikesi varsa, PCC verildi. INR 6lctmleri icin tasinabilir bir koagtilasyon monitora (CoaguChek) kullanildi.
Kan ornekleri, ameliyat 6ncesi (T-1), insizyon 6ncesi (TO), CPB 6ncesinde uygulamadan 6nce ve sonra
olacak sekilde (T1, T2), ameliyat sirasinda 15. ve 45. dakikalarda (T3, T4), CPB'nin sonunda (T5),
protamin uygulanmasindan sonra (T6) ve (B sonrasi 15. dakikada, 60. dakikada, 3. ve 16. saatlerde
(T7-T10) alindu.

YAPILAN iNCELEMELER

Yapilan incelemeler INR, PT, Hct, ACT, aPTT, faktor II, VII, IX, X ve FV idi. Goégls tupl drenajinda
kaybedilen kan miktari ve verilen kan driinleri de kaydedildi. istatiksel degerlendirmeler, Ogrenci t
testi, tekrarlanan dlctimler ANOVA ve Fisher tam testi kullanilarak yapildi.

SONUC

P grubu, hedef INR'ye ulasmada daha basarili bulunmustur. €k bir PPSB dozu, TDP grubundaki 20
hastadan 16'sina (%80) verilirken, PCC grubunda 20 (%30) hastadan 6'sina verildi. TDP grubundaki
hastalarla karsilastinldiginda PCC tedavisi alan hastalarda INR dizeyi 1.5 in altina daha kisa stirede
indi. CPB’'nin bitiminden sonraki ilk saatte hedef INR'ye ulasan hasta sayisi PCC grubunda daha yiksekti
(T7,p<0.007). Gruplar arasinda faktor Il (p=0.023) ve faktor X (p=0.008) dlizeylerinde zamanla anlamli
bir fark bulunmustur.

YORUM

Calismamizin sonuglar, OAK tedavisi alirken yari acil veya acil kardiyak cerrahi yapiimasi gereken
hastalarda PCC kullanimini desteklemistir. PCC ile tedavi, antikoagtlasyonu TDP' den daha guvenli,
daha hizli ve daha etkili bir sekilde geri dondurdr.
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Comparison of fresh frozen plasma and prothrombin
complex concentrate for the reversal of oral
anticoagulantsinpatientsundergoingcardiopulmonary
bypass surgery: A randomized study.

Demeyere R, Gillardin S, Arnout J, Strengers PF.
ABSTRACT

BACKGROUND

Fresh frozen plasma (FFP) and prothrombin complex concentrates (PCC) reverse oral anticoagulants.
We compared PCC and FFP intraoperative administration in patients undergoing heart surgery with
cardiopulmonary bypass (CPB).

METHODS

Forty patients [with international normalized ratio (INR)> 2:1] assigned semi-urgent cardiac surgery
were randomized to receive either FFP (n = 20) or PCC (n = 20). Prior to CPB, they received either 2
units of FFP or half of the PCC dose calculated according to body weight, initial INR and target INR (
< 1'5). After CPB and protamine administration, patients received either another 2 units of FFP or the
other half PCC dose. Additional doses were administered if INR was still too high (> 1:5).

RESULTS

Fifteen minutes after CPB, more patients reached INR target with PCC (P = 0-007): 7/16 patients
vs. 0/15 patients with FFP; there was no difference 1 h after CPB (6/15 patients with PCC vs. 4/15
patients with FFP reached target). Fifteen minutes after CPB, median INR (range) decreased to 16
(1-2-2:2) with PCC vs. 2:3 (1'5-3:5) with FFP; 1 h after CPB both groups reached similar values [1:6
(1-3-2:2) with PCCand 1.7 (1.3-2.7) with FFP]. With PCC, less patients needed additional dose (6/20)
than with FFP (20/20) (p<0.001). Both groups differed significantly on the course of factor Il (P =
0:0023) and factor X (P = 0:008) over time. Dilution of coagulation factors was maximal at CPB
onset. Safety was good for both groups, with only two related oozing cases with FFP.

CONCLUSION
PCC reverses anticoagulation safely, faster and with less bleeding than FFP.
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Kardiyopulmoner bypas ameliyati geciren hastalarda
oral antikoagulan etkilerinin geri dondurulmesi
icin taze donmus plazma ve protrombin kompleks
konsantresinin karsilastirlimasi: Randomize bir
calisma.

Demeyere R, Gillardin S, Arnout J, Strengers PF.
GiRiS

ONBILGI

Protrombin kompleks konsantreleri (PCC) ve taze donmus plazma (TDP) oral antikoagulanlarin etkilerini
geri donddrdr. Biz burada, kardiyopulmoner bypass (CPB) nedeniyle kalp ameliyati geciren hastalarda
ameliyat sirasinda kullanilan PCC ve TDP uygulamalarini karsilastirdik.

YONTEM

Yar acil kalp ameliyatina alinmasi gereken 40 hasta [Uluslararasi Normalize Oran (INR) >2.1] TDP
(n=20) veya PCC (n=20) almak (izere randomize edildi. CPB 6ncesinde, hastalarin vicut agirhigi,
baslangic INR ve hedef INR (<1.5) degerlerine gore 2 Unite TDP veya PCC dozunun varisi verildi. CPB
ve protamin uygulamasi sonrasl, hastalara tekrar 2 nite TDP veya PCC dozunun diger yarisi verildi.
INR hala yiksekse (>1.5) ek doz uyguland..

SONUC

(PB'den 15 dakika sonra, PCC alan daha ¢ok hasta hedef INR degerine ulasti (p=0.007): PCCalan 7/16
hastaya karsilik TDP alan 0/15 hasta; CPB'den bir saat sonra ise bir fark yoktu (PCCalan 6/15 hastaya
karsilik TDP alan 4/15 hasta hedefe ulasti). CPB’ den 15 dakika sonra, medyan INR (aralik) PCCde 1.6'ya
indi (1.2-2.2), buna karsilik TDP' de 2.3 olarak (1.5-3.5) saptands; 1 saat sonra ise her iki grupta ayni
degerlere ulasti [PCC de 16 (1.3-2.2) ve TDPde 1.7 (1.3-2.7)]. TDP ile karsilastiridiginda (20/20),
PCC ile daha az hastaya (6/20) ek doz gerekli oldu (p<0.001). Her iki gruptaki faktor Il (p=0.0023)
ve faktér X (p=0.008) seyri, zamanla anlamli farklliklar gosterdi. CPB baslangicinda koagulasyon
faktorlerinin dilisyonu maksimumdu. Her iki grupta da guvenlilik iyiydi, sadece TDP' ye bagli 2 sizinti
vakasi vard..

YORUM
PCC antikoagulanlarin etkilerini, TDP' den daha guvenli, daha hizli ve daha az kanama ile geri donduirdr.
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Reduced requirement for prothrombin complex
concentrate for therestoration of thrombin generation
in plasma from liver transplant recipients.

Abuelkasem E, Hasan S, Mazzeffi MA, Planinsic RM, Sakai T, Tanaka KA

BACKGROUND

Plasma transfusion remains the mainstay hemostatic therapy during liver transplantation (LT) in
most countries. However, a large volume is required for plasma to achieve clinically relevant factor
increases. Prothrombin complex concentrate (PCC) is a low-volume alternative to plasma in warfarin
reversal, but its efficacy has not been well studied in LT.

METHODS

Blood samples were collected from 28 LT patients at baseline (TO) and 30 minutes after graft
reperfusion (T1). Factor X and antithrombin levels were measured. Ex vivo effects of PCC (0.2 and 0.4
IlU/mL) and 10% volume replacement with normal plasma were compared in LT and warfarin plasma
by measuring lag time, thrombin peak, and endogenous thrombin potential (ETP) using thrombin
generation (TG) assay.

RESULTS

Coagulation status was worsened at T1 as international normalized ratio increased from 1.7 to 3.0,
and factor X was decreased from 49% to 28%. TG measurements showed normal lag time and ETP
at TO and T1, but low-normal peak at TO, and below-normal peak at T1. Both doses of PCC increased
peak and ETP, while 10% volume plasma had minimal effects on TG. Thrombin inhibition appears to
be very slow after adding 0.4 IU/mL of PCCin LT plasma due to low antithrombin. The same doses of
PCC and plasma were insufficient for warfarin reversal.

CONCLUSIONS
Reduced TG in LT can be more effectively restored by using PCC rather than plasma. The required
doses of PCC for LT patients seem to be lower than warfarin reversal due to slow thrombin inhibition.
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Anesth Analg. 2017 May 19. doi: 10.1213/ANE.OO00000000002 106. [Epub ahead of print]

Karaciger transplant alicilarindan alinan plazmada
trombin olusumunun duzeltilmesi icin protrombin
kompleks konsatre dozunun azaltiimasi.

Abuelkasem E, Hasan S, Mazzeffi MA, Planinsic RM, Sakai T, Tanaka KA
GIRIS

ONBILGI

Cogu Ulkede karaciger transplantasyonu (KT) sirasinda plazma transflizyonu baslica hemostatik
tedavidir. Bununla birlikte, klinik tablo ile ilgili faktor artislarini saglamak icin, hacmen blyik miktarda
plazmaya ihtivac duyulmaktadir. Protrombin kompleks konsantresi (PCC), varfarin etkilerini geri
dondurmede dusuk hacimli bir plazma alternatifidir, ancak KT'deki etkililigi ile ilgili yeterli calisma
bulunmamaktadir.

YONTEM

KT'li 28 hastadan, baslangicta (TO) ve greftin tekrar perflize olmasindan 30 dakika sonra (T1) kan
ornegi alindi. Faktor X ve antitrombin seviyeleri 6l¢tldd. PCT'nin (0.2 ve 0.4 IU / mL) ex vivo etkileri
ve normal plazma ile yapilan %10 hacim replasmani, KT ve varfarinli plazmada trombin olusum testi
(TG) kullanilarak endojen trombin potansiyeli (ETP), trombin tepe degeri ve gecikme zamani dl¢iilerek
karsilastiridi.

SONUC

T1'de, Uluslararasi Normalize Oran 1.7'den 3.0'a yukselirken faktor X degeri %49'dan %28'e diserek
koagulasyon durumunda kéttlesme gozlendi. TG élctmleri, TO ve T 1'de normal bir gecikme zamani ve
ETP gosterdi; ancak TO'da tepe degeri normal ve duistk, T 1'de ise normalin altinda bir zirve gosterildi.
Her iki PCC dozu da tepe degerlerini ve ETP'yi artirirken, hacmen % 10'luk plazma verilmesi TG Uzerinde
cok klclk bir etkiye yol actl. KT plazmaya 0.4 IU/mL PCC eklendikten sonra, dusuk antitrombin
nedeniyle trombin inhibisyonu cok yavas gibi gdézikmektedir. PCC ve plazmanin ayni dozlari, varfarinin
etkilerini geri déndlrmede yetersiz kalmistir.

YORUM

KT'deki azaltilmis TG, plazma yerine PCC kullaniimasiyla daha etkili bir sekilde telafi edilebilir. KT
hastalari icin gerekli PCC dozlar, yavas trombin inhibisyonu nedeniyle varfarin etkilerinin geri
déndurtlmesinden daha az gibi gértinmektedir.
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Efficacy and safety of a prothrombin complex
concentrate with two virus-inactivation steps In
patients with severe liver damage.

Lorenz R, Kienast |, Otto U, Egger K, Kiehl M, Schreiter D, Kwasny H, Haertel S, Barthels M.
ABSTRACT

OBJECTIVE:
To evaluate the efficacy and safety of intravenous infusions of an improved prothrombin complex
concentrate (PCC) formulation.

PATIENTS AND METHODS

Twenty-two adults with haemostatic defects due to severe liver disease (Quick's test 50%), which
required rapid haemostasis because of bleeding or before urgent surgery or invasive intervention.
Laboratory follow-up, including the response and in-vivo recovery of the substituted coagulation
factors II, VII, IX and X and protein C took place before, then 10 min, 30 min and 60 min after PCC
substitution. Clinical efficacy (avoidance or cessation of bleeding) was assessed using a scale ranging
from ‘very good' to ‘none’.

RESULTS

Patients received a median PCC dose of 25.7 IU/kg. The response of factor IX and protein Cwas 1.2-
1.4 (IU/dl)/(IU/kg), the in-vivo recovery was 49.7-57.4%, and the Quick’s test increased from 39% to
a maximum of 65%. Levels of activation markers of the coagulation system factor Vlla, prothrombin
fragment 1 + 2 and thrombin antithrombin complex (TAT) increased, but without evidence of any
thromboembolic events. Clinical efficacy was judged as ‘very good' in 76% of patients after the
first (n = 21) treatment. There were no changes in serological status regarding transmission of HIV,
hepatitis A virus, hepatitis B virus and hepatitis C virus. No PCC-related adverse reactions occurred.

CONCLUSIONS

The infusion of pasteurized, nanometre-filtered PCC is an effective, well-tolerated method of
correcting prothrombin complex deficiency in patients with severe liver disease with haemorrhage,
or before an urgent surgical or invasive diagnostic intervention.
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Agir karaciger hasari bulunan hastalarda iki virus
inaktivasyon basamaginda protrombin kompleks
konsantresinin etkililigi ve guvenliligi.

Lorenz R, Kienast |, Otto U, Egger K, Kiehl M, Schreiter D, Kwasny H, Haertel S, Barthels M.
GiRIS

AMAC
intravendz infiizyonla verilen gelismis bir protrombin kompleks konsantresinin (PCC) etkililigini ve
guvenliligini degerlendirmek.

HASTALAR VE YONTEM

Agir karaciger hastaligl (Quick testi %50) nedeniyle hemostatik bozuklugu bulunan hastalarda
kanamaya bagli olarak, ya da acil bir cerrahi girisim veya invazif yontemin kullanilmasindan once hizli
hemostaz gereken 22 yetiskin hasta. Yerine konmus koagtilasyon faktorleri II, VI, IX ve X ile protein
Cnin yanitlar ve in vivo dizelmeler de dahil olmak Gzere, PCC veriimeden dnceki ve verildikten 10 dk,
30 dk ve 60 dk sonraki laboratuvar takibi. Klinik etkinlik (kanamanin 6nlenmesi veya durdurulmasi)
‘cok iyi'den ‘hicbiri'ne kadar degisen bir aralik kullanilan élcek ile degerlendirildi.

SONUC

Hastalara medyan 25,7 IU/kg PCC dozu verildi. Faktor IX ve protein C yaniti 1.2 - 1.4 (1U/dl)/(1U/kg)
idi, in vivo duzelme %49.7 - %57 .4 idi ve Quick testi %39'dan maksimum %65'e yikseldi. Pihtilasma
sistemi faktord Vlla, protrombin fragmani 1 + 2 ve trombin antitrombin kompleksi (TAT) icin aktivasyon
degerlerinin seviyeleri artt, ancak tromboembolik bir olaya ait herhangi bir kanrt yoktu. ilk tedavi
(n=21) uygulanmasindan sonra hastalarin %76'sinda klinik etkililik ‘cok iyi’ olarak degerlendirildi.
HIV, hepatit A, hepatit B ve hepatit C virslerinin bulas! ile ilgili serolojik sonuclarda bir degisiklik
saptanmadi. PCCye bagli advers olay meydana gelmedi.

YORUM

Pastorize, nanometre filtreli daha dogru olur PCC inflzyonu, agr karaciger hastaligl bulunan
kanamall hastalarda veya acil bir cerrahi girisim veya invazif tani yéntemlerinin kullanilimasindan énce
uygulandiginda protrombin kompleks eksikliginin dizeltilimesinde etkili, iyi tolere edilen bir yontemdir.
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Prothrombin complex concentrates versus fresh
frozen plasma for warfarin reversal. A systematic
review and meta-analysis.

Chai-Adisaksopha C, Hillis C, Siegal DM, Movilla R, Heddle N, lorio A, Crowther M.

ABSTRACT

Urgent reversal of warfarin is required for patients who experience major bleeding or require urgent
surgery. Treatment options include the combination of vitamin K and coagulation factor replacement
with either prothrombin complex concentrate (PCC) or fresh frozen plasma (FFP). However, the optimal
reversal strategy is unclear based on clinically relevant outcomes. We searched in MEDLINE, EMBASE
and Cochrane library to December 2015. Thirteen studies (5 randomised studies and 8 observational
studies) were included. PCC use was associated with a significant reduction in all-cause mortality
compared to FFP (OR= 0.56, 95 % Cl; 0.37-0.84, p=0.006). A higher proportion of patients receiving
PCC achieved haemostasis compared to those receiving FFP, but this was not statistically significant
(OR 2.00, 95% (CI; 0.85-4.68). PCC use was more likely to achieve normalisation of international
normalised ratio (INR) (OR 10.80, 95 % Cl; 6.12-19.07) and resulted in a shorter time to INR correction
(mean difference -6.50 hours, 95 %Cl; -9.75 to -3.24). Red blood cell transfusion was not statistically
different between the two groups (OR 0.88, 95 % Cl: 0.53-1.43). Patients receiving PCC had a lower
risk of post-transfusion volume overload compared to FFP (OR 0.27, 95 % Cl; 0.13-0.58). There was
no statistically significant difference in the risk of thromboembolism following administration of PCC
or FFP (OR 0.91, 95% (CI; 0.44-1.89). In conclusion, as compared to FFP, the use of PCC for warfarin
reversal was associated with a significant reduction in all-cause mortality, more rapid INR reduction,
and less volume overload without an increased risk of thromboembolic events.
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Varfarin etkilerini geri dondirmede protrombin
kompleks konsantrelerine karsi taze donmus plazma:
Sistematik bir degerlendirme ve meta-analiz.

Chai-Adisaksopha C, Hillis C, Siegal DM, Movilla R, Heddle N, lorio A, Crowther M.

OZET

Major kanama geciren veya acil ameliyat gereken hastalarda varfarin etkilerinin acilen geri
dondurtlmesi gereklidir. Tedavi secenekleri, K vitamini ve pihtilasma faktérlerinin yerine konmasi ile
birlikte protrombin kompleks konsantresi (PCC) veya taze donmus plazma (TDP) kombinasyonunu
icerir. Bununla birlikte, optimal geri dénus stratejisi, klinik olarak ilgili sonuclara dayanarak belirsizligini
korumaktadir. Aralik 2015" e kadar MEDLINE, EMBASE ve Cochrane kuttphanelerinde arastirma yaptik.
Arastirmamiza 13 calisma (5 randomize ve 8 gozlem calismasi) dahil edildi. PCC kullanimi, TDP' ye
kiyasla tim nedenlere bagh mortalitede belirgin bir azalma ile iliskiliydi (OR = 0.56, %95 (I, 0.37-
0.84, p=0.006). TDP alanlarla karsilastirildiginda, PCC alan hastalarin daha yuksek bir kismi hemostazi
saglamistir, ancak bu durum istatistiksel olarak anlaml bulunmamistir (OR 2.00, %95 Cl; 0.85-4.68).
PCC kullarimi ile Uluslararasi Normalize Oranda (INR) normale ulasma daha olasi gortiimus (OR 10.80,
%95 (;6.12-19.07) ve INR dlzelme suresinin daha kisa oldugu gozlenmistir (ortalama fark -6.50 saat,
%95 C; -9.75 ila -3.24). Kan nakli, iki grup arasinda istatistiksel olarak farkli degildi (OR 0.88, %95 CI;
0.53-143). PCCalan hastalarda TDP alanlarla karsilastirildiginda kan nakli sonrasi asiri hacim yUk riski
daha distktd (OR 0.27, %95 Cl; 0.13-0.58). PCC veya TDP uygulamasini takiben tromboembolizm
riskinde istatistiksel olarak anlaml farkllik yoktu (OR 0.91, %95 (l; 0.44-1.89). Sonuc olarak, varfarin
etkilerini geri déndirmede TDP ile karsilastinidiginda PCC kullananlarda, tromboembolik olay riskinde
bir artis olmadan, tum nedenlere bagli mortalitede anlamli bir azalma, INR'de daha hizli azalma ve asiri
hacim ylkUnde azalma izlenmistir.
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Prothrombin complex concentrates utility for warfarin-
associated hemorrhage.

Secgin Soyuncu, Savas Aslan, Halil Mutlu, Firat Bektas

ABSTRACT

INTRODUCTION

Prothrombin Complex Concentrate (PCC) for reversal of warfarin is the main therapeutic op-tion in
cases of life-threatening bleeding. Aim of the study was to investigate for using 4-factor PCC brought
to the therapeutic levels of International Normalized Ratio (INR) values in cases of life-threatening
bleeding in Emergency Department.

METHODS

This retrospective cohort study was performed in a tertiary care university emergency de-partment.
Patients with active bleeding who were taking warfarin with INR levels of >1.5, and had received
4-fac—tor prothrombin complex concentrate for treatment were included in to study.

RESULTS

A total of 75 patients were included in the study. The median age of the study participants was
68 (minimum 23 to maximum 87) vears and 45.3% (n = 34) of them were male. INR levels was
normalized all patients who were received 4-factor PCC. Red blood cell (RBC) was transfused in 16
patients (2 1%) because of the low hemoglobin levels. Mean unite of the RBC packet was 2,75. The
lengths of hospital stay of receiving 4-factor PCC rate were determined 4.9 + 8.7 days. No thrombotic
complications or adverse drug reactions were observed after 4-factor PCC administration in any of
the patients.

CONCLUSIONS

In our study 4-factor PCC was found to be effective and safe in rapidly reversing the effects of
warfarin.

34 | PCC ABSTRACT DERLEME



Int | Clin Exp Med 2015,8(2):2778-2783.

Varfarin ile iliskili kanamalarda protrombin kompleks
konsantrelerinin kullanimi.

Secgin Soyuncu, Savas Aslan, Halil Mutlu, Firat Bektas

OzeT

GIRIS

Hayati tehlikeye sokan kanama vakalarinda protrombin kompleks konsantreleri (PCC) varfarinin
etkilerini geri dondlrmek icin ana tedavi secenegidir. Bu calismanin amaci, acil serviste yasami tehdit
eden kanama vakalarinda, Uluslararasi Normalize Oran (INR) degerlerinin 4 faktorli PCC kullanimi ile
terapotik diizeylerine getirilmesini arastirmaktir.

YONTEM

Bu retrospektif grup calismasi, bir Gglincli basamak Gniversite acil servisinde gerceklestirildi. Varfarin
alirken INR dulzeyleri >1.5 olan ve tedavide 4 faktorl protrombin kompleks konsantresi kullanan aktif
kanamali hastalar calismaya dahil edildi.

SONUC

Calismaya toplam 75 hasta dahil edildi. Calismaya katilanlarin medyan yasi 65 (en klicik 23, en blytk
87) idi ve %45.3'l (n=34) erkekti. 4 faktorli PCC alan tlim hastalarda INR diizeyleri normale déndu.
Hemoglobin dlzeyleri dustk olan 16 hastaya kan transflizyonu (RBC) yapildi (%2 1). Kan torbalari
ortalama 2.75 Unite idi. 4 faktorli PCC alanlarin hastanede kalis stresi 4.9+8.7 glin olarak saptandi.
Hastalarin hicbirinde 4 faktorli PCC uygulamasindan sonra herhangi bir trombotik komplikasyon ya da
ilaca bagli advers olay gérulmedi.

YORUM

Calismamizda 4 faktorla PCCler, varfarin etkilerini hizli bir sekilde geri dondirmede etkili ve glvenli
bulundu.
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Optimal dose of prothrombin complex concentrate for
acute reversal of oral anticoagulation.

Yasaka M, Sakata T, Naritomi H, Minematsu K.

ABSTRACT

We investigated optimal dose of prothrombin complex concentrate (PCC) for acute reversal of
oral anticoagulation in patients with major hemorrhagic complications or who required invasive
procedures. We also checked how rapidly international normalized ratio (INR) was reversed after PCC
administration. INR was measured before and 10-60 min after administration of PCC with or without
vitamin K in 42 patients (men 28, women 14, median age of 70 years old) who had received warfarin
but required rapid reversal of INR because of a hemorrhagic complication or medical procedure. The
amount of PCC administered was 200 IU in six patients, 500 IU in 30, 1000 IU in 3, and 1500 IU
in the other 3. Additional administration of PCC was performed when the correction of INR was
inadequate. In 10 of the 42 cases, INR was measured serially, before, 10 and 60 min and 12-24 h
after the administration of PCC and vitamin K. In the six patients who received PCC of 200 IU, INR
values of 3.34 median (range 2.06 to 5.08) decreased to 1.85 (range 1.23 to 2.43) significantly
(Wilcoxon's rank sum test, p=0.028), but in three patients (50%), INR values were still above 2.0
after the administration. In 30 patients treated with PCC of 500 IU, values decreased from 249
median (range 1.54 to 10.00) to 1.19 (range 0.87 to 1.55) significantly (p<0.0001). The corrected
INR values were below 1.5 in 25 of 26 patients (96%) who had initial INR values from 2.0 t0 4.9. In
four patients with initial INR of 5.0 or more, the reversed INR was below 1.5 in one (25%), between
1.5 and 2.0 in two (50%), and above 2.0 in one (25%) who had additional administration of 500 IU
PCC lowering INR from 2.01 to 1.48. Values of INR in the six patients receiving 1000 IU or 1500 IU,
INR decreased from 2.33 median (range 1.96 to 4.00) to 0.96 (range 0.87 to 1.24, p=0.028). In the
10 patients with serial measurement, INR changed from 2.67 median (range 2.05 to 10.00) to 1.17
(range 0.99 to 1.60) 10 min after the administration. The INR values remained stable 60 min and 12-
24 h after the PCC administration. The 500 IU of PCCis likely to be optimal dose of PCC for emergent
reversal of INR in patients requiring rapid correction of INR below 5.0, but to be inadequate dose in
patients with INR of 5.0 or more. PCC administration with vitamin K may finish reversing INR rapidly
within 10 min and keep the reversed INR values for 12-24 h.

36 | PCC ABSTRACT DERLEME



Thromb Res. 2005;115(6):455-9.
Oral antikoagitilan etkilerini geri dondiirmede optimal
protrombin kompleks konsantre dozu.

Yasaka M, Sakata T, Naritomi H, Minematsu K.

OZET

Major hemorajik komplikasyonlara sahip hastalarda veya invazif bir girisim gerektiren hastalarda, oral
antikoagulasyon etkilerinin akut olarak geri dondirdlmesi icin protrombin kompleks konsantrelerinin
(PCCO) optimal dozunu arastirdik. PCC uygulamasi sonrasi Uluslararasi Normalize Oranin (INR) hangi
hizda geri dondigund de arastirdik. Varfarin kullanan, ancak hemorajik bir komplikasyon veya tibbi
bir uygulama nedeniyle INR degerinin hizla geri dondlrilmesi gereken 42 hastada (28 erkek, 14
kadin; medyan yas 70), K vitamini ile birlikte veya K vitamini olmadan uygulanan PCC sonrasi 10-60
dakikada ve bu uygulama oncesinde INR degerleri élctildl. 6 hastaya 200 IU, 30 hastaya 500 IU,
3 hastaya 1000 IU ve kalan 3 hastaya da 1500 IU PCC verildi. INR' de diizelme yetersiz kaldiginda
hastalara ek PCC verildi. 42 vakanin 10" unda INR, PCC ve K vitamini uygulamasindan 6nce ve 10, 60
dakika ve 12-24 saat sonra, seri olarak 6lctlmustar. 200 IU PCC alan alti hastada 3.34' |k (aralik 2.06
ila 5.08) medyan INR degeri anlamli olarak 1.85'e (aralik 1.23 ila 2.43) dlstl (Wilcoxon'un sira toplam
testi, p=0.028); ancak li¢ hastada (%50) uygulama sonrasinda INR degeri hala 2.0" in Gzerindeydi. 500
IU PCC ile tedavi edilen 30 hastada, degerler medyan 2.49'dan (aralik 1.54 ila 10.00) anlaml olarak
1.19" a (aralik 0.87 ila 1.55) distl (p<0.0001). Baslangicta INR degeri 2.0 ila 4.9 arasinda degisen 26
hastanin 25'inde (%96), duzeltilmis INR degerleri 1.5" in altindaydi. Baslangictaki INR degeri 5.0 veya
daha fazla olan doért hastanin birinde (%25) INR 1.5" in alting, ikisinde 1.5 ile 2.0 arasinda (%50) ve
birinde 2.0'In izerinde idi (%25) ki bu son hastada INR' yi 2.01'den 1.48'e dustrmek icin ek 500 IU
PCC uygulandi. 1000 IU veya 1500 IU alan alti hastadaki INR degeri, medyan 2.33' ten (aralik 1.96
ila 4.00) 0.96'va (aralik 0.87 ila 1.24; p=0.028) dustu. Seri 6lciimlt 10 hastada, uygulama sonrasi 10.
dakikada INR degeri medyan 2.67 (aralik 2.05 ila 10.00) ile 1.17 (aralik 0.99 ila 1.60) arasinda degisti.
INR degerleri, PCC uygulamasindan 60 dakika sonra ve 12-24 saat sonra stabil kalmistir. 500 U
PCC INR'si 5.0'in altinda olup dlzeltme gereken hastalarda, acil olarak INR' nin geri dondlrdlmesi icin
optimal PCC dozu olabilir; ancak 5.0 veya daha yiiksek INR'li hastalarda yetersiz kalabilir. K vitamini ile
PCC uygulamasi, 10 dakika icinde INR'yi hizlica geri dondUrebilir ve 12-24 saat boyunca bu yeni INR
degerlerini koruyabilir.
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Efficacy and safety of a 4-factor prothrombin complex
concentrate in patients on vitamin K antagonists
presenting with major bleeding: A randomized, plasma-
controlled, phase llib study.

Ravi Sarode, Truman J. Milling, Majed A. Refaai, Antoinette Mangione, Astrid Schneider, Billie L. Durn, Joshua N.
Coldstein

ABSTRACT

BACKGROUND

Patients experiencing major bleeding while taking vitamin K antagonists require rapid vitamin K
antagonist reversal. We performed a prospective clinical trial to compare nonactivated 4-factor
prothrombin complex concentrate (4F-PCC) with plasma for urgent vitamin K antagonist reversal.

METHODS AND RESULTS

In this phase lllb, multicenter, open-label, noninferiority trial, nonsurgical patients were randomized
to 4F-PCC (containing coagulation factors II, VII, IX, and X and proteins C and S) or plasma. Primary
analyses examined whether 4F-PCC was noninferior to plasma for the coprimary end points of 24-
hour hemostatic efficacy from start of infusion and international normalized ratio correction (<1.3)
at 0.5 hour after end of infusion. The intention-to-treat efficacy population comprised 202 patients
(4F-PCC, n=98; plasma, n=104). Median (range) baseline international normalized ratio was 3.90
(1.8-20.0) for the 4F-PCC group and 3.60 (1.9-38.9) for the plasma group. Effective hemostasis
was achieved in 72.4% of patients receiving 4F-PCC versus 65.4% receiving plasma, demonstrating
noninferiority (difference, 7.1% [95% confidence interval, -5.8 to 19.9]). Rapid international
normalized ratio reduction was achieved in 62.2% of patients receiving 4F-PCC versus 9.6% receiving
plasma, demonstrating 4F-PCC superiority (difference, 52.6% [95% confidence interval, 39.4 t0 65.9]).
Assessed coagulation factors were higher in the 4F-PCC group than in the plasma group from 0.5
to 3 hours after infusion start (P<0.02). The safety profile (adverse events, serious adverse events,
thromboembolic events, and deaths) was similar between groups; 66 of 103 (4F-PCC group) and 71
of 109 (plasma group) patients experienced >1 adverse event.

CONCLUSIONS

4F-PCC is an effective alternative to plasma for urgent reversal of vitamin K antagonist therapy
in major bleeding events, as demonstrated by clinical assessments of bleeding and laboratory
measurements of international normalized ratio and factor levels.
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K vitamini antagonisti alirken major kanama
goriillen hastalarda 4-faktorli protrombin kompleks
konsantresinin etkililigi ve guvenliligi: Randomize,
plazma kontrollu, Faz llIb Calisma.

Ravi Sarode, Truman J. Milling, Majed A. Refaai, Antoinette Mangione, Astrid Schneider, Billie L. Durn, Joshua N.
Coldstein

Ozer

ONBILGI

K vitamini antagonistleri alirken major kanama geciren hastalar, K vitamini antagonistinin etkilerini
hizla geri dondtrmeye ihtiyac duyabilirler. K vitamini antagonistinin etkilerini acil olarak geri déndurmek
icin aktive edilmemis 4 faktorll protrombin kompleks konsantresini (4F-PCC) plazma ile karsilastirmak
icin prospektif bir klinik arastirma yaptik.

YONTEM VE SONUC

Bu faz llb, cok merkezli, acik etiketli, esdegerlik calismasinda cerrahi disi hastalar, 4F-PCC (koagtlasyon
faktorleri I, VII, IX, X ve protein C ve S iceren) veya plazma gruplarina randomize edildi. Birincil
incelemede 4F-PCCnin plazmaya esdeger olup olmadigi es birincil sonlanim noktalar olan inflizyona
baslangicindan itibaren 24 saatlik hemostatik etkililik ve Uluslararasi Normalize Oranin inflizyon
bitiminden 0.5 saat sonraki duzeltmesidir (<1.3). Tedavi yonelimli etkililik grubu 202 hastadan
olusmustur (4F-PCC, n=98; plazma, n=104). Baslangictaki medyan (aralik) Uluslararasi Normalize Oran
4F-PCC grubu icin 3.90 (1.8-20.0) ve plazma grubu icin 3.60 (1.9-38.9) idi. Esdegerligi gosteren etkili
hemostaz, 4F-PCC alan hastalarin %72.4'inde ve plazma alan hastalarin %69.4'linde gortimustir
(fark %7.1 [%95 gtiven araligl, -5.8'den 19.9'a)). 4F-PCC alan hastalarin %62.2'sinde hizli Uluslararasi
Normalize Oran azalmasi elde edilirken plazma alanlarda bu oran %9.6 olmus ve bu da 4F-PCC
distiinliigiind gdstermistir (fark %52.6 [% 95 gliven aralig), 39.4'ten 65.9a]). infiizyon baslangicindan
0.5 ila 3 saat sonra degerlendirilen pihtilasma faktdrleri, plazma grubu ile karsilastinldiginda 4F-PCC
grubunda daha yuksekti (p<0.02). Guvenlilik profili (advers olaylar, ciddi advers olaylar, tromboembolik
olaylar ve hayatin sonlanmasi) gruplar arasinda benzer orandaydi; 4F-PCC grubundaki 103 hastanin
66'sinda ve plazma grubundaki 109 hastanin 7 1'inde >1 advers olay goérldu.

YORUM

Kanamalarin klinik degerlendirimi, Uluslararasi Normalize Oran ve faktor dlzeylerinin laboratuar
olcumleri ile gosterildigi gibi, 4F-PCC, majoér kanama olaylarinda K vitamininin antagonistik etkilerini
acil olarak geri dondirmede plazmaya etkili bir alternatiftir
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Urgent reversal of warfarin with prothrombin complex
concentrate.

M. W. Lankiewicz, J. Hays, K. D. Friedman, G. Tinkoff, P. M. Blatt.
ABSTRACT

BACKGROUND

When life-threatening bleeding occurs in patients on warfarin, timely reversal becomes imperative.
In the USA, warfarin effect is commonly reversed with fresh frozen plasma (FFP). The use of FFP is
complicated by delays in correction, volume overload and often, inadequate correction.

OBJECTIVE
Evaluate the feasibility and efficacy of a protocol for rapid administration of prothrombin complex
concentrate (PCC) in the setting of the urgent need for reversal of warfarin.

METHODS/PATIENTS

We instituted a policy for rapid delivery and administration of PCC. Appropriate patients received
25-50 U kg-1 of PCC. The prothrombin time (PT)/International Normalized Ratios (INR) was recorded
before and immediately after dosing, and 24 h postdosing. Patients requiring surgical interventions
were cleared for the operating room (OR) immediately. Fifty-eight patients were treated, with a
median age of 75.5 years (range 26-92).

RESULTS

The median INR on presentation was 3.8 (1.4-52.8). Inmediately following PCC administration the
median INR was 1.3 (0.9-5.7), only two patients with INRs exceeding 2.0. The benefit was maintained
at 24 h with a median INR of 1.5 (1.1-3.4). Four patients experienced thrombotic events during their
hospitalization, (two deep vein thrombosis, two non-g-wave myocardial infarction) although none
was attributed to PPC therapy.

CONCLUSIONS

PCC administration is an effective treatment modality for the correction of warfarin anticoagulation
in the urgent setting. Advantages over FFP include more timely correction, absence of volume
overload and potentially more complete correction. Broader use of PCC in this setting appears to be
appropriate.
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Protrombin kompleks kansantresi ile varfarin
etkilerinin acilen geri dondurulmesi.

M. W. Lankiewicz, J. Hays, K. D. Friedman, G. Tinkoff, P. M. Blatt.
OzeT

ONBILGI

Varfarin kullanan hastalarda hayati bir tehlike olusturan kanamalar ortaya c¢iktiginda, zamaninda
geri donusum zorunludur. ABD'de, varfarin etkileri genellikle taze dondurulmus plazma (TDP) ile geri
dondurultr. TDP kullanimi, durumun dlzeltmesinde gecikme, asiri hacim yukd ve siklikla yetersiz
diizelme nedeniyle karmasik bir hal alir.

AMAC
Varfarin etkilerini acilen geri dondtrme ihtiyaci duyuldugunda, hizh bir sekilde protrombin kompleks
konsantresi (PCC) uygulanmasi icin bir protokolin fizibilitesini ve etkililigini degerlendirmek.

YONTEM/HASTALAR

PCCnin hizla bulunmasi ve hastaya uygulanmasi icin bir izleme yolu olusturduk. Uygun olan hastalara
25-50 U kg-1 PCC verildi. Protrombin zamani (PT)/Uluslararasi Normalize Oran (INR), doz uygulamasi
oncesinde ve hemen sonrasinda ve de dozdan 24 saat sonra kaydedildi. Cerrahi miidahale gerektiren
hastalar ameliyata alinmak (OR) icin derhal temizlendi. Medyan yasi 75.5 (aralik: 26-92) olan 58 hasta
tedavi edildi.

SONUC

Sunumdaki medyan INR 3.8 (1.4-52.8) idi. PCC uygulamasini hemen sonra medyan INR 1.3 (0.9-5.7)
idi ve INR degeri 2.0'yi asan sadece iki hasta vardi. 24 saatte gorllen fayda 1.5lik (1.1-3.4) medyan
INR ile sturmustir. PCC tedavisi almamis olmalarina ragmen, 4 hastada hastanede yatis suresince
trombotik olaylar (iki derin ven trombozu, iki non-g-dalgall miyokard infarktist) gézlenmistir.

YORUM

PCC uygulamasi, acil durumlarda varfarinin sagladigi antikoagtlasyonunun dizeltilmesi icin etkili bir
tedavi yontemidir. TDP'ye gore sagladigl avantajlar arasinda, zamaninda diizelme, asir hacim yika
olusmamasi ve tam dizelme saglama potansiyelinin bulunmasi sayilabilir. Bu calismada, PCCnin daha
yaygin kullanimi uygun gibi gériinmektedir.
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artint ¢6zup kullanmayiniz. Sulandirilarak hazirlanan COFACT, kullaniimadan énce 3 saate kadar oda sicakliginda (15-25°C) saklanabilir. Ambalajin niteligi ve icerigi:
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