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Acar ve ark.
0z

Non-vitamin K oral antikoagiilanlarin (NOAK) atrial fibrilasyonda inmenin dnlenmesi amaciyla on yili asan bir siiredir
basari ile kullanildig: agiktir. Varfarine gore belirgin derecede az kanamaya yol agmalari ve inmeyi de esit veya daha fazla
oranda Onleyebilmeleri yani sira kolay kullamm 6zellikleri primer proflakside atrial fibrilasyona bagh inmeyi azaltma
konusunda 6ne ¢ikmaktadir. Bunlar ayni zamanda genel inme prevalansinin azalmasi anlamina gelmektedir. Yani AF
nedenli inmenin engellenmesi toplum sagligi icin ¢agdas bir gereklilik olarak algilanmalidir. Inme klinik pratiginde
kardiyoloji uzmanlar ile birlikte bu baglamda ¢aba sarf eden néroloji uzmanlarn igin Tiirk Beyin Damar Hastaliklari
Dernegi bu uzman goérisiinii hazirladi. Goriisler NOAK grubu ilaglarin kullaniminda sik¢a karsilasilan sorunlar ve bu
problemler icin giincel ¢6ziim 6nerilerini icermektedir.

Anahtar Sozciikler: Serebral embolizm, emboli, inme, kardiyoemboli, paroksismal, atrial fibrilasyon, korunma.

USE OF NOAC IN CLINICAL PRACTICE OF STROKE:
EXPERT OPINION OF THE TURKISH SOCIETY OF CEREBROVASCULAR DISEASES

ABSTRACT

It is clear that nonvitamin K oral anticoagulants (NOACs) have been used successfully for more than ten years to prevent
stroke in atrial fibrillation. In addition to the fact that they cause significantly less bleeding compared to warfarin and can
prevent stroke equally or more, their easy-to-use features stand out in reducing stroke due to atrial fibrillation in primary
prophylaxis. These also mean a decrease in the overall prevalence of stroke. For sure, prevention of AF-induced stroke
should be perceived as a contemporary requirement for public health. Turkish Society of Cerebrovascular Diseases has
prepared this expert opinion for neurologists who strive for this purpose together with cardiologists in the clinical
practice of stroke. The article contains frequently encountered problems in the use of NOACs and current solutions for
these problems.

Keywords: Cerebral embolism, embolism, stroke, cardioembolism, paroxysmal, atrial fibrillation, prevention.

1. Non-Vitamin K Oral Antikoagiilanlara Genel serbest FXa'ya hem de protrombinaz kompleksine
Bakis, ilaclarin Kisa Tamitim1 ve Farmakolojisi bagh FXa'ya karsi aktiftir (2). Oral direkt FXa
Antikoagiilan ilaglar vendéz ve arteriyel inhibitorleri; apiksaban, betriksaban, edoksaban
tromboembolik  hastaliklarin  6nlenmesi  ve ve rivaroksabandir. NOAKlar1 da igeren
tedavisinde kullanilir. Antikoagiilanlar, antikoagiilan ilaglarin koagiilasyon kaskadina
koagiilasyon kaskadinda bir veya daha fazla adimi etkisi Sekil 1'de gosterilmistir.
inhibe eden cesitli ajanlari icerir. Apiksaban, dabigatran, edoksaban ve
Antikoagiilanlarin  tarihi fraksiyone olmayan rivaroksaban; valviiller olmayan AF (NVAF)
heparinlerin kesfiyle baslar. Ardindan sirasiyla hastalarinda inmenin Onlenmesi ve venoz
vitamin K antagonisti oral antikoagiilanlar (OAK), tromboembolinin  6nlenmesi  endikasyonunda
diisik molekiiler agirlhikli heparinler (DMAH), kullanilir. Betriksaban ise 19-27 saat siire ile en
parenteral direkt trombin inhibitorleri ve indirekt uzun yarilanma émriine sahip olan ve 2017 yilinda
faktor Xa (FXa) inhibitorii fondaparinuks kullannoma giren en yeni oral direkt FXa
bulunmustur. Son yillarda, non-vitamin K oral inhibitoriidiir. Tromboembolik komplikasyon riski
antikoagiilanlar (NOAK) olarak adlandirilan olan hastalarda uzun streli venoz
dogrudan etkili oral antikoagiilanlarin kullanima tromboembolizm profilaksisi icin onaylanan bir
girmesi sayesinde oral antikoagiilan ilag antikoagiilan olup NVAF hastalarinda endikasyonu
seceneklerinde 6nemli gelisme kaydedilmistir (1). bulunmamaktadir (3).
NOAK; direkt trombin inhibitorleri (DTI) ve direkt Sabit dozda uygulanabilmesi ile
FXa inhibitorlerini kapsamaktadir. DTI, serbest ve farmakokinetik ve farmakodinamik olarak rutin
fibrine bagh trombini (faktor II) bloke ederek bir laboratuvar takip gerektirmemesi kullanimda
pthtilasma  kaskadinin  son  adimi  olan NOAK’larin avantaji olarak degerlendirilmektedir.
fibrinojenden fibrin olusumunu baskilar. Klinik NOAKlarin  plazma  konsantrasyonlar1 ile
kullanim icin mevcut olan tek oral DTI Dabigatran farmakokinetik antikoagiilan etkileri arasinda acik
eteksilattir.  Direkt FXa  inhibitorleri ise bir korelasyonun oldugu ve 0Ongoriilebilir
protrombinden trombin olusumunu o6nler, hem farmakokinetik 6zelliklere sahip olduklari klinik
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Inmede NOAK kullanimi
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Sekil 1. Koagiilasyon kaskadi ve antikoagtilanlarin etkisi*

*Perzborn E, Roehrig S, Straub A, et al. The discovery and development of rivaroxaban, an oral, direct factor Xa inhibitor. Nat Rev Drug

Discov.2011;101:61-75’dan adapte edilmistir.

Kisaltmalar: AT: Antitrombin, DMAH: Diistik molekiil agirlikli heparin, TF: Doku faktorii.

calismalarla gosterilmistir. Ancak NOAK tedavisi
altinda tromboembolizm ve kanama riski kisiden
kisiye degisebilmektedir ve hasta demografisi,
komedikasyon ve bobrek fonksiyonu gibi
faktorlerden etkilenmektedir. Ayn1 dozun farklh
hastalarda degisen plazma konsantrasyonlarina
yol agmasi nedeniyle dngdriilemeyen antikoagiilan
etkiler olusabilmektedir (2). Etkin bir tedavi icin

NOAK plazma konsantrasyonunun  %70’in
iizerindeki terapotik aralikta olmasi gereklidir. Bu
ylizden NOAK’larin farmakokinetik ve

farmakodinamik o6zellikleri géz oniine alinarak
bireysel bir tedavi yaklasimi izlenmelidir.

Hastalarin 75-80 yas dstiinde olmasi, 60 kg
agirhgin altinda olmasit ve hastalarda bobrek
yetmezligi gelismesi durumunda NOAK plazma
seviyeleri artmaktadir (4). Obezite cerrahisi ya da
baska nedenlerle gastrointestinal sistem anatomisi
degismis olan hastalarda NOAK emilimi degismis
olabilir. Obezite NOAK tedavisi icin dislama kriteri
degildir ancak viicut kitle indeksi 40 kg/m*nin
iizerinde olan vakalarda ornegin dabigatran ile
disiik serum diizeylerinden kaynaklanan tedavi
basarisizlig1 vaka raporlarinda bildirilmistir (4).
Tiim NOAK'lar i¢in diger énemli bir etkilesim
mekanizmasi ise bagirsakta emildikten sonra bir
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P-glikoprotein (P-gp) tasiyicisi lizerinden 6nemli
diizeyde gastrointestinal yeniden sekresyona
ugramasidir. Bu yolun yarismali inhibisyonu,
NOAK plazma seviyelerinin artmasina neden
olmaktadir. Tersine, P-gp'nin gii¢lii indiikleyicileri
NOAK plazma seviyelerini 6nemli ol¢lide azaltir.
Ayrica CYP3A4 tipi sitokrom P450'ye bagh
eliminasyon rivaroksaban ve apiksabanin hepatik
klirensinde rol oynar. Giigli CYP3A4 inhibisyonu
veya indiiksiyonu bu iki ilacin plazma
konsantrasyonlarini etkileyebilir. Farmakokinetik
etkilesimlerin disinda, diger antikoagiilanlar,
trombosit inhibitorleri (6rn. aspirin, klopidogrel,
tiklopidin, prasugrel, tikagrelor ve digerleri) ve
nonsteroidal anti-enflamatuar ilaglarin NOAK’larla
birlikte uygulanmasi1 farmakodinamik etkilesim
nedeniyle kanama riskini artirir (4).
NOAKlarin  emilimi  ve
ozellikleri Tablo 1’de sunulmustur.
Mekanik protez kapak, orta ve siddetli mitral
darligy, gebelik, aktif kanamasi olan hastalar, ileri
evre bobrek yetmezligi ve diyaliz hastalari, siddetli
karaciger yetmezligi ve antifosfolipid
sendromunda NOAK'larin endikasyonu yoktur (3).
NVAF hastalarinda, apiksaban 2x5 mg ve su
tic durumdan ikisinin bulunmasi halinde (Agirhk

metabolizma

Tablo 1. NOAK’larin emilim ve metabolizma 6zellikleri (4).

<60 kg, yas >80 ve serum kreatinin >1,5 mg/dL
olmasi) 2x2,5 mg dozunda kullanilir.

Dabigatranin 6nerilen dozu 2x150 mg'dir. 80
yas Uzeri, eslik eden verapamil kullanimi ve artmis
gastrointestinal sistem kanama riski olan
hastalarda 2x110 mg dozu tercih edilir. Kreatinin
klirensi <30 ml/dk olan hastalarda ise kullanimi
onerilmemektedir.

Edoksabanin standart dozu 1x60 mg'dir.
Agirhk <60 kg, kreatinin Kklirensi 15-49 ml/dk
arasinda ve eslik eden gii¢lii P-gp inhibitori ile
terapi halinde 1x30 mg olarak kullanilmahdir.
Kreatinin klirensi >95 ml/dk hastalarda ilacin
klirensinin  artmas1 nedeniyle kullaniminda
dikkatli olunmalidir.  Rivaroksabanin standart
dozu 1x20 mg’dir. Kreatinin klirensi 15-49 ml/dk
arasinda olan hastalarda 1x15 mg olarak
kullanilmahdir. Kreatinin klirensi <15 ml/dk
altinda olan hastalarda apiksaban, edoksaban ve
rivaroksabanin kullanimi énerilmemektedir (4).

Ancak Kkreatinin Klirensi <15 ml/dk veya
diyaliz altindaki hastalarda AHA/ACC/HRS
kilavuzunda apiksaban disiik kanit derecesi
oldugu notu ile onerilmektedir (5). [Bobrek
disfonksiyonunda NOAK kullanim ilkeleri i¢in 5.1’e
bakiniz].

Apiksaban Dabigatran Edoksaban Rivaroksaban

Etki mekanizmasi Faktor Xa inhibitori Direkt trombin inhibitéri Faktor Xa inhibitori Faktor Xa inhibitori

Biyoyararlanim %50 %3-7 %62 15/20 mg: %66 ac,
%80-100 gida ile
birlikte

Onilag Hayir Evet Hayir Hayir

Emilen dozun bébrek %27 %80 %50 %35

klerensi

Plazma proteinlerine %87 %35 %55 %95

baglanma

Diyaliz edilebilme

P-gp substrat

Karaciger metabolizmasi:

CYP3A4 dahil
Gida ile emilim

H2 reseptor blokoérleri ve
proton pompa inhibitérleri

ile emilim
Asya etnik kéken

%14 (kismen diyaliz
edilebilir)

Evet

Evet (~%25)

Etki yok

Etki yok

Etki yok

Eliminasyon yarllanma émrii 12 saat

Diger

%50-60 (kismen diyaliz

edilebilir)
Evet
Hayir

Etki yok

%12-30 azalma (klinik

olarak anlamli degil)

%25 artis
12-17 saat

Dispepsi (%5-10)

Uygulanabilir degil

Evet
Minimal (<%4)

Minimal etki (%6-22
artis)
Etki yok

Etki yok
10-14 saat

Uygulanabilir degil

Evet
Evet (~%18)

%39 artis

Etki yok

Etki yok

5-9 saat (geng)
11-13 saat (yash)
Gida ile birlikte alimu
zorunlu
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2. Atriyal Fibrilasyonda inmenin
Onlenmesinde Major Non-vitamin K Oral
Antikoagiilan Calismalari

Antikoagiilan tedavi AF olan hastalarda inme
basta olmak lizere tromboemboli
komplikasyonunun onlenmesinde oldukca
onemlidir. Yakin ge¢miste NOAK grubu ilaglarin
varfarin ile karsilastirildigr klinik ¢alismalar
neticesinde, ek tedavi secenegi olarak kullanima
girmis oldugu gorilmektedir. Varfarinin AF’li
hastalarda serebral iskemik olaylar1 6nlemede
etkinligi bilinmesine ragmen ciddi yan etkileri ve
kullanim  zorluklar1 nedeniyle yeni tedavi
arayislarina girilmis ve NOAK’lar gelistirilmistir.
NOAK grubu ajanlarindan dabigatran direkt
trombin inhibitord iken; rivaroksaban, apiksaban
ve edoksaban direkt faktor Xa inhibitéri olarak
etki gostermektedir.

2.1. RELY Calismasi (Dabigatran
Randomized Evaluation of Long-Term
Anticoagulant Therapy): Dabigatranin, AF
hastalarinda  inmeyi O6nlemesindeki yarari
prospektif ve randomize olarak gerceklestirilmis
RELY calismasi ile gosterilmistir (6). CHADS:
(Tablo 2) skoru 1'den biiyiik olan hastalar
calismaya alinmistir. AF’li yaklasik 18000 hastaya
varfarin ile dabigatran giinde 2 kez 110 mg veya
150 mg dozunda verilmistir. Varfarin dozu INR 2-3
arasi olacak sekilde hedeflenmistir. Glinde 2 kez
110 mg dabigatranin inme ve sistemik emboliyi
onlemedeki etkisi varfarine benzerken, dabigatran

Tablo 3. HASBLED skoru.

Inmede NOAK kullanimi

yliksek dozunun ise varfarinden daha {istiin
oldugu bulunmustur. Yine her iki dozda
intrakranial kanama riski varfarine goére daha
disik oranda bulunmustur. Bu ¢alismada
dabigatranin en sik goriilen yan etkisi dispepsi
olarak belirlenmistir. Dabigatranin 150 mg
dozunda, varfarine kiyasla gastrointestinal
kanamalar daha fazla goériilmiis fakat diisiik dozda
bir artma gozlenmemistir.

Tablo 2. CHADS: skoru.

Puan Puan Yillik inme riski, %

Kalp Yetmezligi 1 0 1,9
Hipertansiyon 1 1 2,8
Yas>75 1 2 4
Diyabet 1 3 59
inme/TIA 2 4 8,5

5 12,7

6 18,2

Dabigatran NOAK grubu icerisinde FDA (“US
Food and Drug Administration”) tarafindan onay
alan ilk molekiildiir. AF hastalarinda inmenin
onlenmesinde dabigatranin 2x150 mg dozu FDA
tarafindan 2010 yilinda onaylanmistir, kreatinin
klirensi 15- 30mL/dk olan hastalarda ise 2x75 mg
kullanimi 6énerilmistir. ESC (“European Society of
Cardiology”) kilavuzlarinda ise HASBLED skoru
(Tablo 3) 0-2 olup kanama riski diisiikse 2x150
mg/giin dozunda, kanama riski ytiksek ise yani
HASBLED skoru 3’den fazlaysa dabigatran 2x110
mg onerilmektedir (7).

Puan Puan Yillik major Her 100 hastada Risk
kanamariski  yillik kanama Kategori
riski
Hipertansiyon . [Sistolik kan basinc1>160 mmHg] 1 0 0,9 1,13
Anormal renal /hepatik fonksiyon 1+1 1 34 1,02 Nispeten diisiik
[Diyaliz, Kreatinin>2,3; bil>2, AST/ALT=>3, siroz]
Strok 1 2 4,1 1,88 Ihmh
Kanama [anemi, major predispozisyon] 1 3 5,8 3,72 Viiksek
Labil INR. [TTR<60%)] 1 4 8,9 8,7
ileri yas [Yas>65] 1 5 9,1 12,7
ilag [Anti-platelet ve nonsteroid anti-inflamatuvar ajanlar 1+1 6-9 10 12,7 Cok yiiksek
Alkol icimi (>8 /hafta)]

2.2. ROCKET-AF Calismasi (Rivaroxaban
Once Daily Oral Direct FactorXa Inhibition
Compared with Vitamin K Antagonism for
Prevention of Stroke and Embolism Trial in
Atrial Fibrillation): NVAF’si olan 14.264 hastada
varfarin  ile  rivaroksabanin  etkinlik ve
gitivenirlilikleri kiyaslanmistir. Cift kor, randomize

194

cok merkezli planlanan ROCKET-AF calismasinda
(8); 20 mg rivaroksaban ile (kreatinin klirensi 30-
49 ml/dk olan hastalarda 15 mg dozu) INR 2-3
arast olacak sekilde varfarin Onerilmistir. Aym
zamanda her iki gruba plasebo tablet de
verilmistir. Calismaya CHADS2 skoru 2’nin
iizerinde olan (ortalama CHADS: skoru 3,5 olan)

Tiirk Beyin Damar Hastaliklar1 Dergisi 2020; 26(3): 190-235




Acar ve ark.

orta ve yliksek emboli riski tasiyan hastalar
alinarak 590 giin boyunca takip edilmistir.
Calismanin sonucunda rivaroksabanin iskemik
inmeyi ve sistemik emboliyi dnlenmede en az
varfarin kadar etkili oldugu (rivaroksabanla yillik
%1,7; varfarinle yilik %2,2) belirlenmistir. Yan
etki olarak major kanamalar degerlendirildiginde
rivaroksabanin  varfarinle  benzer  oldugu;
intrakraniyal kanama ve 6liimciil kanama goriilme

oranlarinin  ise  varfarin = grubuna  gore
rivaroksaban  grubunda daha az oldugu
saptanmistir.

Direkt selektif faktor Xa inhibitori olan
rivaroksaban AF hastalarinda, iskemik inmeyi
onlemede 2011 yilinda FDA tarafindan onaylanan
ikinci ilactir.

2.3. ARISTOTLE Calismas1 (Apixaban for
Reduction In Stroke and Other
Thromboembolic Events in Atrial Fibrillation):
Direkt faktér Xa inhibitdrii olan bir diger ajan
Apiksaban’'nin  etkinligi randomize, ¢ift kor
ARISTOTLE ¢alismasi ile arastirdmistir (9). Bu
c¢alismada nonvalviiller AF’li, ortalama CHADS:
skoru 2,1 olan, 18.201 hasta calismaya dahil
edilmistir. Bir gruba apiksaban 5 mg giinlik iki
dozda ve diger gruba INR degeri 2-3 arasi olacak
sekilde varfarin tedavisi uygulanmistir. Hastalar
ortalama 1,8 yill boyunca takip edilmistir.
Calismanin sonucunda ginde iki kez 5 mg
apiksabanin, iskemik inme ve sistemik emboliyi
onlemede, varfarine goére daha iistiin oldugu (yillik
%1,27’ye karsiik %1,60) gorilmiistiir. Kanama
oranlarinin da yine apiksaban grubu hastalarda
daha az oldugu belirlenmistir. (Apiksaban
grubunda yillik %2,13; varfarin grubunda % 3,09)

Ayrica intrakraniyal kanama ve mortalite
apiksaban grubunda daha az saptanmistir.
Kreatinin  klirensi  degeri  15-29 ml/dk

arasindaysa, apiksaban dozu giinde iki kez 2,5 mg
seklinde ayarlanmalidir. Ayrica, hastanin yasi
80'nin uUzerinde ise, serum Kkreatinin 1,5
mg/dL’'den fazla ise, viicut agirligi 60 kg’'dan az ise
ve bu {i¢ kriterden ikisi hastada bulunuyorsa, doz

azaltilmasi gerekmektedir. [Bobrek
disfonksiyonunda NOAK kullanim ilkeleri icin 5.1’e
bakiniz].

AF hastalarinda iskemik inmenin

onlemesinde Apiksaban 2012’de FDA tarafindan
onay almistir.

2.4. ENGAGE AF-TIMI 48 Calismasi
(Edoxaban Once Daily to Prevent Stroke or
Systemic Embolism): AF’da hastalarinda varfarin
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ile edoxabanin etkinlik ve giivenirlilikleri cift kor,
randomize ¢ok merkezli ENGAGE AF-TIMI 48
calismasi ile kiyaslanmistir (10). CHADS: skor
ortalamasi 2,8 olan, 21.105 hasta c¢alismaya
alinmis olup, hastalar ortalama 2,8 yil siireyle
takip edilmistir. Bir grup hastaya edoxaban giinde
bir defa 30 mg veya yliksek doz 60 mg seklinde;
diger gruba ise INR 2-3 arasi tutulacak sekilde
varfarin  verilmistir. Calismanin  sonucunda
iskemik inme ve sistemik emboliyi 6nlemede her
iki 30 mg ve 60 mg edoxaban dozlarinin (yillik
%1,18 ve %1,61) varfarine (yillik %1,5) benzer
oldugu vurgulanmistir. intrakraniyal kanama ve
major kanama oranlari kiyaslandiginda her iki doz
edoksaban grubunda varfarine gére daha diisiik
bulunmustur. GIS kanamasi, 60 mg edoksaban
grubunda varfarin grubuna goére daha yiiksek
bulunmustur. 30 mg edoksaban grubu ile varfarin
grubunda ise benzerdir.

AF hastalarinda, iskemik inmenin
onlemesinde edoxaban kullanimi 2016 yilinda FDA
tarafindan onaylanmustir.

Sonu¢ olarak; tiim bu randomize Kklinik
calismalar yorumlandiginda; NOAK’larin en az
varfarin kadar etkili oldugu; dabigatranin 2x150
mg dozunda ve apiksabanin varfarine kiyasla
iskemik inme ve tromboemboliyi dnlemede daha
dstiin  oldugu vurgulanmistir. Genel olarak
NOAK'lar hemorajik inme riskinde anlamh bir
azalmaya yol ag¢mis, major kanama riskinde
varfarine kiyasla belirgin artisa yol agmamislardir
(11).

3. Atrial Fibrilasyonda inmenin Onlenmesinde
Oral Antikoagiilan Tedavi Se¢cimi

AF’li hastanin yonetiminde, inme 6n planda
olmak  tlzere embolik  komplikasyonlarin
engellenmesinde antikoagiilan tedavi biiyiik 6nem
tasimaktadir. ikincil koruma perspektifinde AF
iliskili rekiirren inmenin énlenmesinde tiim inme
hastalari, tedaviye engel bir Kkontrendikasyon
olmadig1 takdirde antikoagiilan tedavi adayidir.
Birincil koruma acisindan da AF saptanan
hastalarda  antikoagiilan  tedavi  kararinin
CHA2DS2VASc skoru (Tablo 4) 1s181inda verilmesi
onerilmektedir (12) (Sekil 2).

Uzun yillar vitamin K antagonistleri (VKA) ile
yapilan antikoagiilan tedavide ila¢ yelpazesi, bir
onceki boliimde detaylar1 verilen ¢ok merkezli

calismalar sonucunda NOAK’larin kullanilma
girmesi ile genislemistir.

Gilinimiizde EMA (“European Medicines
Agency”) and FDA apiksaban, dabigatran,



edoksaban ve rivaroksaban i¢in sadece NVAF
tanis1 icin onay vermistir. Bu onayin temelinde
mekanik protez kapak ve orta-agir dereceli
romatizmal mitral stenoz hastalarinin bu

Mekanik kalp kapagi veya

e e

Inmede NOAK kullanimi

calismalara dahil edilmemesi olsa da valviiler ve
non-valviiller kavrami klinik pratikte vitamin K
antagonisti veya NOAK tedavi secimi asamasinda
karmasaya yol agmistir.

orta/siddetli mitral darlik

CHA,DS,-VASc risk faktori

Sl

Antiplatelet/antikoagiilasyon
yok

distintlimeli

Oral antikoagtilasyon

}

Oral antikoagtilasyon endikasyonu
(Kontrendike durumlar ve hemorajik risk
faktorleri degerlendirilmeli)

v v

Oral antikoagtilasyon kontrendike ise
girisimsel sol LAA kapatimi

NOAK Varfarin

Sekil 2. Klinikte antikoagulan tedavi yaklagimlarr*

*2016 ESC kilavuz 6nerileri 15181nda, Kirchhof P ve ark. 2016, adapte edilmistir.

Tablo 4. CHA2DS2VASc Skoru.

Kriter Puan Skor Yillik inme Riski inme rekiirrensi
Kalp Yetmezligi 1 0 0-0,2 0 : Distik risk
Hipertansiyon 1 1 0,9-1,3 .
Yas>75 2 2 22-2.9 1-2: Ortarisk
Diyabet 1 3 3,2-4,6
inme 2 4 4,8-6,7
\Vasskiiler hastalik 1 5 6,7-10
IYas 65-74 arasi 1 6 9,8-13,6 >3 : Yiiksek riski
Kadin 1 7 9,6-15,7

8 6,7-15,2

9 15,2-17,4

3.1. Valviiler ve Non-valviiler AF Tamimi:
Kalp kapak hastaligi en genis tabiri ile dort kalp
kapagindan bir veya daha fazlasinda hasar veya
defekt olmasidir. AF iligkili embolik
komplikasyonlarin engellenmesinin
degerlendirildigi NOAK ¢alismalarinda, kalp kapak

196

hastalig1 olarak sadece mekanik protez kapak ve
orta-agir siddetli romatizmal mitral stenoz varligi
ortak bir dislama kriteri olmustur; buna karsilik
calismalarin farkli hasta alim Kkriterleri 1s18inda
cesitli kalp kapak hastaligi olan hastalarin
azimsanmayacak bir kisminda mevcutidi (%13-
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26) (13). Klinik pratikte de AF hastalarinin
yaklasik %60'inda eslik eden bir kalp kapak
hastalig1 mevcuttur (14).

Valviller ve nonvalviler AF  c¢esitli
kilavuzlarda farkli tanimlamalarla yer almis ve

yillar icerisinde bu tanimlamalar degisiklik
gostermistir.  ACC  (“American  College of
Cardiology”)/AHA (“American Heart
Association”)/ESC 2001 kilavuzunda NVAF

romatizmal mitral veya prostetik kalp kapak
hastalig1 olmaksizin ritim bozuklugu olarak ifade
edilmistir (15). 2006 gilincellemesinde mitral
kapak tamiri olmaksizin gelisen AF’ler de bu
tanima dahil edilmistir. ACC/AHA/HRS (“Heart
Rhythm Society”) 2014 kilavuzunda NVAF,
romatizmal mitral stenoz, mekanik veya
biyoprostetik kalp kapak degisimi veya mitral
kapak tamiri olmaksizin saptanan AF olarak tarif
edilmistir (16). ESC valviiler AF icin romatizmal
kapak hastaligt (6n planda mitral stenoz olmak
lizere) veya protez kapak varliginda gelisen AF
tanimini kullanmis, takiben 2016 yilindan itibaren
valviiler kavraminin yaratmis oldugu karmasadan

Tablo 5. AF icin EHRA Siniflamasi.

dolay1 rehberlerinde 6zgiil patolojiyi refere ederek
kalp kapak hastaligi terminolojisini kullanmaya
baslamistir (7,12). ACCP, nonromatizmal AF ile
NVAF kavramlarini es anlaml kullanmistir (17).
NVAF’1 valviler AF'den ayirabilmek adina
“mekanik ve romatizmal mitral valviller AF”
(MARM-AF) tanimlamasi terminolojik bir oneri
olarak literatiirde yer bulmustur (18).

NOAK tedavisinin AF zemininde 6zgiil olarak
NVAF hasta alt grubunda kullaniminin giindeme
gelmesi ile valviiler/non-valviiller AF ayrimi icin
daha net ve global olarak kabul géren bir tanim
getirme gereksinimi ortaya ¢ikmistir. Bu baglamda
EHRA (“European Heart Rhythm Association”)
onderliginde 2017 yilinda Dbir konsensus
dokiimani yayinlanarak, kullanilacak antikoagiilan
tipinin 6n plana alindig1 bir fonksiyonel siniflama
yapilmistir (Tablo 5) (13).Bu simiflamada da
vurgulandig1 iizere mekanik protez kalp kapagi
olan ve orta-agir derecede romatizmal mitral
stenozu (Tablo 6) olan AF hastalar1 disindaki tiim
AF hastalar1 uygun endikasyonlar dahilinde NOAK
tedavisi alabilirler (19).

EHRA tip 1; Vitamin K antagonisti tedavi gerekliligi olan valviiler AF hastalar1

« Mitral stenoz (orta-agir, romatizmal kaynakli)
» Mekanik prostetik kapak replasmani

EHRA tip 2; Vitamin K antagonisti veya NOAK tedavi gerekliligi olan valviiler AF (CHA2DS:VASc skor kriterleri 15131nda) hastalari

* Mitral regurjitasyon

« Mitral kapak tamiri

¢ Aort stenozu

¢ Aortregurjitasyonu

« Trikuspid regurjitasyonu

 Trikuspid stenozu

* Pulmoner regurjitasyon

* Pulmoner stenoz

« Biyoprostetik kapak replasmani

» Trans-aortik valv intervensiyonu (TAVI)

Tablo 6. Mitral stenoz siddet derecelendirilmesi.

Ortalama gradient Pulmoner arter sistolik basing Kapak alani
(mmHg) (mmHg) (cm?)
Hafif <5 <30 >1,5
Orta 5-10 30-50 1-1,5
Agir >10 >50 <1,0

3.2. AF’ye Eslik Eden Kalp Kapak Hastalhigi
Trombogeneze Nasil Etki Eder? NVAF
hastalarinda trombiis olusumunun, tabloya kalp
kapak hastaligi eslik edenlerden daha farkh
olabilecegi hipotezi mevcuttur. AF hastalarinda
trombogenez olusum mekanizmasinda Virchow
triadinin kan akim degisiklikleri, endokardiyal
hasar ve kan elementlerinin degisimi faktorleri rol
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alir. Bununla birlikte AF hastalarinda mekanik kalp
kapagi varlig), mitral stenoz ve sol atrial dilatasyon
olmasi tromboemboli olusumunu artirir. AF
hastalarinda tipik olarak trombiis sol atrial
apendikste gelisir. Mekanik prostetik kalp kapagi
olanlarda ise trombiis genelde protez iizerinde
veya sol atriumda protez nedeniyle ortaya ¢ikan
nonfizyolojik kan akim paterni sonucunda



gelisir (20). Ilaveten yabana bir cisim olarak
diisiiniilebilecek kalp kapake¢iginin intrinsik yolu
kullanarak trombogenezi aktive etmesi de ilave bir
mekanizma olarak diistiniilmektedir. Biyoprostetik
kalp kapaklari olan hastalarda tromboz riski daha
diisiiktiir ama bu risk asla sifir degildir. Bu
hastalarda tromboz riski eslik eden AF veya mitral
stenoz ile artar. Domuz kalp kapag1 olanlarda
perikardiyal kapaga gore daha yiiksek tromboz
riski vardir (21). Kesin mekanizma net olmamakla
birlikte mitral stenoz varligt da tromboz riskini
artirir; buradaki muhtemel etken sol atriumda kan
akiminin bozulmasi olarak diisiiniilmektedir (22).
3.3. Mekanik ve Biyoprostetik Kapak
Replasmaninda NOAK Kullanimi: NOAK
kullanimi ile ilgili faz III klinik ¢alismalarin
hepsinde mekanik kalp kapak replasmani yapilan
hastalar dislanmistir. Ancak hem apiksaban hem
de dabigatranin domuzlar tizerindeki preklinik
calismalarinda bileaflet mekanik aort kapak
implantasyonunda trombiis boyutunda belirgin
kiicilme saglamalari yani sira varfarine gore
kanama gelisiminin az oldugu gdsterilmistir
(23,24). Bu verilere dayanilarak yapilan RE-ALIGN
(“Randomized Phase II Study to Evaluate the
Safety and Pharmacokinetics of Oral Dabigatran
Etexilate in Patients after Heart Valve
Replacement”) c¢alismasinda mekanik bileaflet
mitral veya aortik kapak uygulanan hastalarda
dabigatran ve varfarin kiyaslanmistir. Dabigatran
tedavisinin koruyucu etkinligi ve giivenilirligi
lizerine olumsuz verilerin elde edilmesi ile calisma
erken sonlandirilmak zorunda Kkalinmistir. Bu
veriler 1s18inda giinlimiizde mekanik kalp kapagi
olan AF hastalarinda varfarin tek oral antikoagiilan
tedavi secenegi olarak yerini korumaktadir (25).
Mekanik kapak ile edilen bu olumsuz
tecriibeye karsin, biyoprostetik kapak varliginda
NOAK tedavisi daha iimit vaat edici bulgular
sunmaktadir. NOAK’larin biyoprostetik kapagi
olan hastalara 0zgii calismalarindan DAWA
(“Dabigatran Versus Warfarin After Bioprosthesis
Valve Replacement for the Management of Atrial
Fibrillation Postoperatively”) calismasi katilimin
yetersiz olmasiyla nedeniyle durdurulmustur.
Buna karsin, ARISTOTLE ve ENGAGE AF-TIMI-48
calismalar1 biyoprostetik kapak varhigini bir
dislama kriteri olarak kabul etmediginden bu
hastalara yonelik alt grup analizleri yapma sansini
sunmustur.  ARISTOTLE c¢alismasinda 104,
ENGAGE AF-TIMI 48 c¢alismasinda da 191
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biyoprostetik kapak hastasi NOAK ve varfarin
gruplarina randomize edilebilmis, inme ve
sistemik emboli sayisinin az oldugu bu sirh
analizlerde varfarin ve NOAK arasinda etkinlik ve
giivenilirlik agisindan belirgin farkhilik
saptanmamistir (13,26). Yakin zamanda
biyoprostetik aort kapak replasmani yapilanlarda
antiplatelet tedavi ve antikoagiilasyon (varfarin ve
NOAK) tedavilerini karsilastiran bir meta-analizde

de inme, tromboembolizm veya mortalite
acisindan tedaviler arasinda farklihik
saptanmamistir  (27). Bu bilgiler 1s18inda,

biyoprostetik kapak varliginin eglik ettigi AF
olgularini EHRA-2 grubu AF olarak siniflayan
EHRA, cerrahinin iizerinden en az 3 siire ge¢mis
ise ve biyoprostetik kapak romatizmal mitral
kapak hastaligi nedeniyle konmad: ise NOAK
tedavisini varfarine alternatif bir tedavi olarak
onermektedir (4). Yine, az sayida olmakla beraber
apixaban, edoxaban ve rivaroxaban ¢alismalarinda
kapak onarimi 6ykiisii olan hastalardan elde edilen
bilgiler 1s181nda da bu hasta grubu NOAK tedavisi
acgisindan uygun kabul edilen diger bir hasta grubu
olarak 6ne ¢ikmaktadir.

3.4. Kalp Kapak Hastalign Olan AF
Hastalarinda NOAK Kullanimi: Hicbir
randomize c¢alismaya konu olmamis orta-agir
siddette mitral stenoz hastalarim bir Kkenara
birakacak olursak, tiim NOAK c¢alismalar1 belirli
oranlarda kalp kapak hastaligi eslik eden AF
hastalarint NOAK ve varfarin tedavisi baglaminda
karsilastirmislardir. Kalp kapak hastalig1 acisindan
dahil edilen en sik hasta grubu orta veya agir
siddete mitral yetmezlik hastalar1 olmustur (13);
bunu sirasi ile aort yetmezligi, aort stenozu ve
hafif siddette mitral stenozu olan hastalar
izlemistir.

ARISTOTLE, RE-LY, ENGAGE AF-TIMI 48 ve
ROCKET AF calismalarinin kalp kapak hastaligi
olan bireylere yonelik alt grup analizlerinde NOAK
etkinligi ve giivenilirligi kalp kapak hastaligi
olmayanlarla kiyaslandiginda benzer sonuglar elde
edilmistir (18,28-30). Bu dort calismada da AF ve
kalp kapak hastaligi olan hastalarin daha siklikla
kadin olduklar, ge¢mislerinde kalp yetmezligi,
miyokard enfarktiisii veya koroner arter hastaligi
olan persistent AF’li  bireyler olduklar
goriilmektedir. Kapak hastaligi olmayan bireyler
ile karsilastirildiginda daha ytliksek oranda inme
veya sistemik embolizm, mortalite, major
kardiyovaskiiler olay ve major kanama varligi
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dikkati ¢cekmektedir. Ancak bu farklihiklar NOAK
veya varfarin tedavisi gruplarinda benzer sekilde
izlenmis ve etkinlik/giivenilirlik baglaminda ana
g¢alisma sonuglarinda bir farklilik ortaya
koymamistir. Tiim bu bilgiler 1s1831nda EHRA-2
grubu AF Kkapsaminda ele alinan bu valviiler
patolojilerde, AF varligi durumunda NOAK tedavisi
bir alternatif olarak 6n plana ¢ikmaktadir.

Yakin zamanda Kim ve ark. tarafindan
NOAK’larin mitral stenoz hastalarindaki etkinligi
2230 AF hastasinda retrospektif olarak
degerlendirilmistir (31). Endikasyon dis1 olarak
takip eden doktorlari tarafindan NOAK kullanan
mitral stenoz hastalarinda tromboembolik olay
orani yillik %2,2 iken varfarinde bu oran %4,2 (HR
0,28, 95%GA; 0,18-0,45) olarak saptanmistir.
Stenozun derecesinin degerlendirilmemesi ve
retrospektif dizaynmi nedeniyle ciddi kisithliklar
olsa da bu ¢alisma dogal kapak varliginda mitral
stenoz hastalarinda NOAK tedavisinin etkinligine
ve glvenilirligine yonelik randomize c¢alisma
ihtiyacina dikkati cekmektedir.

Sonu¢ olarak gilincel Avrupa ve Amerika
tedavi rehberleri mekanik protez kapak ve orta-
agir dereceli mitral stenoz hastalar1 haricinde,
baska bir ifade ile antikoagiilan tedavinin gerek
NOAK gerekse varfarin ile yapilabilecegi
hastalarda, NOAK tedavisini ilk tercih antikoagiilan
tedavi yontemi olarak dnermektedirler (“Simf I,
Kanit seviyesi A”) (5,12). Mekanik kapak ve orta-
agir dereceli mitral stenoz hastalarinda ise
varfarin tek secenek antikoagiilan olarak 6n plana
cikmaktadir (“Simif I, Kanit seviyesi B”). Bu
hastalarda NOAK tedavisi Onerilmemektedir;
mekanik kapak icin Avrupa rehberi tim NOAK'lar
baglaminda “Simf III, Kanit seviyesi B”, Amerika
rehberi ise sadece dabigatran icin “Siif III, Kanit
seviyesi B-R” 6nerisi vermektedir; orta-agir derece
mitral stenoz i¢in 6neri sadece Avrupa rehberi'nde
bulunmaktadir (“Sinif 11, Kanit seviyesi C”).

4. Atriyal Fibrilasyonda Iinme Proflaksisi

Disinda NOAK Kullanimi

4.1.Serebral Vendéz Trombozda NOAK
Kullanimi: AHA 2011 kilavuzu serebral ven
trombozu  (SVT) tedavisinde antikoagiilan
kullanimini onerirken, NOAK  kullanimim
desteklememektedir (32). Avrupa Inme
Organizasyonunun 2017 yilinda gilincellenen

kilavuzu da elde yeterli veri olmamasi nedeniyle
SVT’de NOAK kullanimin1i  énermemektedir
(33,34).
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RE-SPECT CVT c¢alismas1 SVT'de dabigatran
ile  varfarinin  etkinlik ve  gilivenirliligini
karsilagtirmigtir. 120 vaka {lzerinde yiiriitiilen
calismada her iki grupta da venoz trombotik
olaylarin tekrarlamadigi ve her iki grupta az sayida
major kanamalarla karsilasildig: bildirilmistir (35).
Lee ve arkadaslarinin yayinladiklar1 bir meta-
analizde; 151 NOAK (dabigatran, rivaroksaban,
apiksaban) 261 VKA kullanan hasta 3-11 ay
streyle izlenmistir. NOAK’larin parsiyel/tam
rekanalizasyon acisindan VKA ile benzer etkinlik
gosterdigi  saptanirken; istatistiksel anlaml
farkliliga ulasmasa da NOAK kullanan hastalarda
kanama oranlarnt daha diisiik bulunmustur. Bu
sonuglar SVT tedavisinde NOAK'larin VKA'ya etkin
ve giivenli bir alternatif oldugunu diisiindiirse de
randomize kontrollii ¢alismalarin sonuglanmasini
beklemenin uygun olacag belirtilmistir (36).

4.2. Servikal Arter Diseksiyonlarinda
NOAK Kullanimi: Servikal arter diseksiyonuna
bagh gelisen iskemik inmelerden korunmada
NOAKlarin etkinligi iki c¢alismada standart
antitrombotik tedavilerle kargilastinlmistir. ilk
calismada NOAK’larin standart antitrombotik
tedavilerle benzer oranda iskemik ama daha diisiik
oranda hemorajik komplikasyon olusturdugu
bildirilmistir. Ancak, bir ¢alismada konvansiyonel
antiplatelet ya da antikoagiilan tedavilere oranla
daha yiiksek oranda radyolojik koétiilesmeye yol
actig1 ortaya konulmugtur (37). ikinci ¢alisma ise
iskemik inme siddet ve rekanalizasyon oranlari
acisindan NOAK ve VKA arasinda istatistiksel
anlamli farkhliklar olmadiginmi ortaya koymustur
(38).

Her ne kadar NOAKlarin servikal arter
diseksiyonuna bagh gelisen inmelerde alternatif
olabilecegi diistiniilse de bu hastalarda NOAK
kullanimu ile ilgili veriler dikkatli yorumlanmalidir;
cinkii bu konuda yetersiz klinik tecriibe, disiik
sayida c¢alismaya katilan hasta ve randomize
olmayan tedavi yaklasimlar1 mevcuttur (39,40).

4.3. Antifosfolipid Sendromunda NOAK
Kullanimi: Antifosfolipid sendomlarinda (APS)
NOAK kullannminin  etkinlik ve giivenirligi
konusundaki bilgiler sinirlidir. 728 hastanin dahil
edildigi bir derlemede, NOAK kullanan hastalarda
yillik tromboz riskinin %11 civarinda oldugunu
bildirmistir. RAPS ¢alismasi antikoagiile edilmeyen
ya da subterapdtik olarak antikoagiile edilen 116
hastada tek ya da rekiirren vendz tromboembolik
(VTE) olay1 takiben giinde bir kez 20mg



rivaroksabanla varfarinin (INR: 2,0-3,0) etkinligini
karsilagtirismis ve 7 aylik izlem siiresince her 2
grupta da trombotik olay ya da kanama
goriilmemistir (41). APS’li hastalarda 3 randomize
kontrollii ¢alismada ise dabigatran ile varfarin
arasinda etkinlik acisindan farkhlik
saptanmamistir. EULAR (“European League
Against Rheumatism”) 2019 kilavuzu eriskin APS’li
hastalarda triple antifosfolipid antikor pozitifligi
nedeniyle yiliksek rekiirrens riski tasiyan
hastalarda rivaroksaban kullanilmamasini ve
NOAK’larin sadece etkin tedavi uyumuna ragmen
hedef INR degerlerine ulasamayan ya da VKA
kullaniminin kontrendike oldugu hastalarda tercih
edilmesini 6nermektedir. EULAR kilavuzu ayrica

VKA tedavisine koti uyum ya da INR
monitorizasyonundaki sorunlar nedeniyle
VKA’dan NOAK’lara doéniilmemesini de

onermektedir (42).

Antifosfolipid antikor laboratuvar fenotipinin
yani sira APS'nin klinik heterojenitesinin de goz
oniine alindig, tromboz tipine gore optimal NOAK
dozunun belirlendigi ¢alismalara ihtiyag
duyuldugu belirtilmektedir. Faz 2/3 RISAPS
calismasi giinde 2 kez 15 mg rivaroksabanla hedef
INR degeri 3.5 civarinda olan varfarin kullanan
inmeli hastalarda tedavinin etkinligini belirlemeyi
hedeflemektedir (43).

4.4, Kanser Hastalarinda NOAK Kullanimu:
Kanser iligkili inme nadir gorilmeyen bir
durumdur ve bazi hastalarda serebral enfarkt
kanser tanist konulmadan dnce gelisir. Kanserli
hastalarda NOAK kullaniminin &nerilmedigi ve
kanser tamist olan AF1li hastalarin  klinik
calismalara dahil edilmedigi de bilinmektedir (44).
Taiwan’da 672 kanser tamili hasta {izerinde
yuriitilen bir calismada varfarine kiyasla NOAK
kullanan hastalarda iskemik inme/sistemik emboli
ve major kanama oranlarinin belirgin derecede
diisiik oldugu ve bir yillik siirecte hi¢bir hastada
intraserebral kanama gelismedigi bildirilmistir. iki
grup arasinda 6-12 ay icerisinde gastrointestinal
kanama, akut miyokard enfarktiisii ve herhangi bir
nedenli o6lim acisindan farklihik olmadig:
belirtilmistir (45).

4.5.Gebelikte NOAK Kullanimi: Toplam 357
gebenin incelendigi bir g¢alismada NOAK
kullananlarin %48.9'unda canl dogum,
%22.6'sinda diisiik ve %28.5'inde elektif gebelik
sonlandirma yoluna gidildigi goriilmistiir. Fetal
anormallikle %5 oraninda karsilasildigl ve bunun
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%?2’sinin embriyonopati olarak tanimlandig: ifade
edilmistir. Diisiik sayidaki vaka ve verilerin
yetersiz olmasi nedeniyle NOAK'larin hamilelikte
yuksek embriyonopati riski tasiyip tasimadig ve
NOAK kullaniminin gebeligin sonlandirilmasinda
bir endikasyon olarak kabul edilip edilmediginin
bilinmedigi ifade edilmektedir. Yeterli etkinlik ve
giivenilirlik verisi olmamasi nedeniyle NOAK'larin
gebelik ve ayni zamanda emzirme ddneminde
kullanilmasi énerilmemektedir (46).

4.6. Kaynagi1 Belirlenemeyen Embolik
inmelerde NOAK Kullanimu: Kaynagi
belirlenemeyen embolik inme (“ESUS”) kavrami,
embolik oldugu diisiiniilen ancak yapilan etiyolojik

arastirmalarda kardiyak  emboli  kaynag:
saptanamayan, enfarkt alanini besleyen
damarlarda %50 veya {stiinde intrakraniyal

ve/veya servikal limen darligi olmayan non-
lakiiner kriptojenik inmeler olarak tamimlanmistir

(47-49).
Iki randomize c¢alisma ile NOAK'larin
ESUS’larda koruyuculugu aspirinle

karsilagtirilmistir. NAVIGATE ESUS c¢alismasinda
ESUS’larda rivaroksaban (15mg/giin) ile aspirinin
(100 mg/giin) etkinligi ve  giivenilirligi
karsilagtirllmistir. Calisma 11. ayinda rivaroksaban
grubunda yiiksek kanama oranlar1 ve hemorajik
inme goriilmesi nedeniyle erkenden
sonlandirilmistir (50). RESPECT-ESUS
calismasinda ESUS’larda Dabigatran (110-150 mg
giinde 2 kez) ile aspirinin (100 mg/giin) etkinligi

ve givenilirligi karsilastinlmistir. Dabigatran
grubunda yilhik inme sikhigi %4.1, aspirin
grubunda %4.8 saptanmis ancak bu fark

istatistiksel olarak anlamli bulunmamistir. Major
kanama oranlar1 ve hemorajik inme oranlari
arasinda anlamh fark gozlenmemis ve ESUS
hastalarinda Dabigatranin aspirine Ustiinligi
gosterilememistir (51). Apiksaban ile aspirinin
karsilastirilldigti devam eden iki randomize
kontrollii ¢alisma olan ATTICUS ve ARCADIA
calismalarinin ESUS’larda NOAK’larin etkinligi ile
ilgili yeni yaklasimlar saglayabilecegi
diistintilmektedir (52,53).
5. NOAK Baslamadan Once Laboratuvar

NOAK grubu ilaglarin dozu hastanin yasi,
vicut agirhig, bobrek fonksiyonlari, kullandigi
diger ilaclar ve kanama riski yaratan durumlar
dikkate alinarak belirlenmelidir. Bu nedenle,
NOAK tedavisi baglanmadan 6nce hastalardan tam
kan sayimi, bobrek ve karaciger fonksiyon testleri
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ile koaglilasyon paneli istenmelidir (4,5,54,55).
Ayrica AF’ye yol acabilecek durumlarin da
degerlendirilmesi acisindan kanda tiroid fonksiyon
testlerinin ve elektrolitlerin de goriilmesi
onemlidir. Tam kan sayiminda trombositopenisi
(<50x103/mm3) ve ciddi anemisi olan hastalarda
tedavi ertelenmelidir. Trombosit sayisl
<100x103/mm?3 olan hastalarda NOAK kullanimina
multidisipliner karar verilmelidir.

NOAK baslanan hastalarin ilk klinik kontrolii
bir ay sonra yapilmaldir. Daha sonraki kontroller
ise hastanin bireysel 6zellikleri dikkate alinarak, 1-
6 ay aralarla ve diizenli olarak yapilmahdir (4).

Hastanin daha sik takip gerektiren bir
durumu yoksa yilda en az bir defa bobrek ve
karaciger fonksiyonlar1 ile tam kan sayiminin
goriilmesi gereklidir. Her kontrolde hastanin
NOAK ilacini diizenli kullanip kullanmadigj,
tromboembolik ve hemorajik olay oykiisi, ila¢ yan
etkileri, kullandig1 diger ilaglar sorgulanmali ve
hastanin kanama riski tekrar degerlendirilmelidir.
Hastalarin takipleri hasta 0zelinde
bireysellestirilmelidir. NOAK alan hastalarda
protrombin zamani, INR gibi pithtilasma testlerinin
takibi gereksizdir ve yamltict olabilir (56,57)
(Sekil 3).

Tedavi baslangici

*  Tam kan sayimi

* Karaciger fonksiyon testleri
* Koagiilasyon paneli
*  Proton pompa inhibitor gerekliligi

+ Bibrek fonksiyonlar-kreatinin klirensi (mL/dk)

1 ay sonra kontrol

* Yan etkilerin degerlendirmesi

*  Optimal ilag ve ilag dozunun segimi

s Hastamin ilag uyumunun degerlendirmesi

* Tromboemboli ve kanama Syklsinin alinmasi

* Gerekiyorsa baslangig kan testlerinin tekran

Hastanin
ozelliklerine gére
1-6 ay sonra
tekrar kontrol

—

Sekil 3. NOAK alan hastanin ilk degerlendirmesi ve kontrol vizitleri.

5.1. Bobrek Yetmezligi Olan Hastalarda
NOAK Kullanimi: Farkli oranlarda olmakla
birlikte NOAK'larin tiimii bobreklerden atilim
gosterir (Dabigatran %80, edoksaban %50,
rivaroksaban %35 ve apiksaban %27 oraninda)
(58). Bobrek fonksiyonlart bozuk olan veya takipte
bozulan hastalarda kanama riskini azaltmak icin
ilac seciminin veya dozunun degistirilmesi
gerekebilir. Ozellikle yash hastalarda yetersiz siv1
alimi, ditiretik kullanimi ve ilag etkilesimleri gibi
nedenlerle bobrek fonksiyonlar1 hizla bozulabilir.
Ayrica AF’li hastalarda bobrek fonksiyonlarinin
daha sik bozuldugu bilinmektedir. Bu agidan NOAK
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kullanan hastalarin risk profili dikkate alinarak
yilda en az bir defa ve gerekiyorsa daha sik bobrek
fonksiyonlar1 degerlendirilmelidir (4). Yas1 275
olan, kirillgan olan veya ozellikle dabigatran
kullanan hastalarda ilk bdbrek fonksiyon
kontroliiniin en ge¢ 6 ay sonra yapilmasi gerekir.
Kreatinin klirensi (CrCl) <60 mL/dk olan
hastalarda kontrol zamam CrCl diizeyi 10’a
béliinerek planlanabilir (4). Ornegin; CrCl 30
mL/dk olan bir hastada kan kontrolii en gec¢ 3 ayda
bir yapilmalidir.

Bobrek fonksiyonlarim1  belirlemek icin
Cockcroft-Gault formiiliiyle hesaplanan kreatinin



klirensi (CrCl, mL/dk) kullanilmasi 6nerilmektedir
(59). NOAKlarin varfarinle Kkargsilastirildig:
randomize ¢alismalarda CrCl <30 mL/dk ve
apiksabanla ilgili olanda da CrCl<25 mL/dk olan
hastalar calismadan dislanmistir; bu nedenle ileri
ve son evre bobrek yetmezligi olan hastalarda
(CrCl<25-30 mL/dk) NOAK kullanimiyla ilgili
veriler de kisithdir (6,8-10). Edoksaban kan
diizeyinin ve etkinliginin CrCl artis1 (CrCl>95
mL/dk) ile azaldigina dair sonuglar var olup ve bu
hastalarda farkli bir NOAK tercih edilebilir (10).
Bobrek fonksiyonlari orta derecede bozuk (CrCl
30-50 mL/dk) olan hastalarda NOAK larin etkinligi
ve giivenligi CrC1>50 mL/dk olan hastalardaki ile
benzerlik géstermektedir (60). ileri ve son evre
bobrek yetmezligi (CrCl <25-30 mL/dk) olan veya
hemodiyalize giren hastalarda NOAK kullanimiyla
ilgili heniiz yeterli klinik veri yoktur (6,8-10).

Tablo 7. Kreatinin klirensine gore 6nerilen NOAK dozlar.

Inmede NOAK kullanimi

Hemodiyaliz hastalarinda apiksabanin varfarinle
ayni etkinlige sahip, ancak daha az kanama
yaptifina dair retrospektif arastirma sonuglari
vardir, ancak bu konuda randomize g¢alismalarin
sonug¢lanmas1 beklenmelidir (60,61). Amerika
Birlesik Devletleri'nde hemodiyaliz hastalarinda
apiksabanin 2x5 mg kullanimi ruhsat almakla
birlikte, Avrupa’da CrCl <15 mL/dk olan veya
hemodiyalize giren hastalarda NOAK kullanimi
onaylanmamistir. Bdbrek transplantasyonu olan
hastalarda da yeterli kanit olmamakla birlikte,
NOAK kullanimina ve dozuna transplante bébregin
CrCl'i hesaplanarak karar verilmeli ve bu
hastalarda kullanilan ilaglarla etkilesim g6z dniinde
bulundurulmalidir.

Sonug¢ olarak; NOAK secimi ve ilag dozu
belirlerken hastalarin CrCl diizeyleri ve komorbid
durumlari mutlaka dikkate alinmalidir (Tablo 7).

NOAK CrCl (>50 mL/dKk) CrCl (30-50 mL/dKk) CrCl (15-29 mL/dKk) CrCl (<15 mL/dKk)
Dabigatran 2x150 mg 2x110 mg / 2x150 mg* Yeterli veri yok Yeterli veri yok
Rivaroksaban 20 mg 15 mg 15 mg Yeterli veri yok
Apiksaban 2x5 mg** 2x5 mg ** 2x5 mg** Yeterli veri yok
Edoksaban 60 mg* 30 mg 30 mg Yeterli veri yok

*Dabigatran dozu, hastanin tromboemboli ve kanama riski bireysel degerlendirilerek belirlenmelidir.
**Kriterlerden (hasta yasi 280, viicut agilig1 <60 kg, kreatinin 21.5 mg/dl) ikisi varsa 2x2.5 mg’a gecilmelidir.
+Viicut agilig1 <60 kgolan veya fosforile glikoprotein inhibitori kullananlarda 30 mg’a gegilmelidir.

5.2. Karaciger Yetmezligi Olan Hastalarda
NOAK Kullanim:: Karaciger hastaligi artmis
kanama riski ile iliskilidir, ayn1 zamanda trombotik
olaylara da yatkinhgi artirmaktadir. NOAK
kullanan hastalarda yilda en az bir defa karaciger
fonksiyon testleri istenmelidir (4). Siroz gibi
onemli aktif karaciger hastaligi olan, karaciger
enzim seviyeleri normalin iki katt veya daha
yuksek, bilirubin degeri normalin 1,5 kati veya
lizerinde olan hastalar NOAK c¢alismalarindan
cikarilmistir. 6810 Bu nedenle, bu hastalardaki
tedavi yan etkileriyle ilgili bilgilerimiz simirhdir.

NOAK'larin hepsi karaciger hastaligi ile iligkili
koagiilopatisi veya Child-Pugh siniflamasina gére C
dizeyinde (10-15 puan) sirozu olan ve kanama
riski bulunan hastalarda kontrendikedir (Tablo 8)
(4). Trombosit sayis1 <70x103 olan hastalarda
NOAK baslanmamalidir. Child B sirozu (7-9 puan)
olan hastalarda rivaroksaban kullanilmamalidir,
diger NOAK’lar ise temkinli kullanilmalidir
(62,63). Karaciger fonksiyon bozuklugu olan
hastalarda multidisipliner bir ekiple (hepatolog ve
hematolog dahil) NOAK’larin baslatilmasi ve
devam edilmesi en uygunudur.

Tablo 8. Child-Pugh siniflamasi (A:1-6 puan, B:7-9, C:10-15).

1 puan 2 puan 3 puan
Ensefalopati Evre 1-2 (tedavi ile diizelen) Evre 3-4 (direngli)
Assit - Hafif (ditiretik yanitl) Orta-Ciddi (ditiretik yanitsiz)
Bilirubin <2 mg/dL 2-3 mg/dL >3 mg/dL
Albumin >3.5 g/dL 2.8-3.5g/dL <2.8 g/dL
INR <1.7 1.71-2.30 >2.30
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6. Tiiple Beslenen Hastalarda NOAK Kullanimi

Noroloji servislerinde ve/veya Noroloji
Yogun Bakimlarda beslenme tiipii ile beslenen
hastalar, ilaglarimi da bu yolla alirlar. ilaglarin solid
yapidaki oral formiilasyonlarinin ezilerek,
besinlerin icerisinde ya da suda ¢o6zdiriilerek
nazogastrik (NG) tiip aracilign ile uygulanabilir
olmasi oldukca Onem teskil etmektedir (64).
NOAK’larin tliple verilmesi durumunda
farmakokinetik 6zelliklerinde etkilenmeler olabilir
(65). Biyoyararlanim, sistemik etki yapmasi i¢in
verilen bir ilagtan viicudun ne kadar
"yararlandigimi" gosteren somut bir olglidir.
Farmakokinetik ve biyoyararlanim agisindan fi¢
parametreye bakilir.

Bunlar Cmax (sistemik dolasimdaki en yliksek
ilac konsantrasyon), (ilacin verilisinden

tmax

sistemik dolasimdaki konsantrasyonunun doruga
¢ikmasina kadar gegcen zaman) ve EAA=AUC
(plazma konsantrasyon-zaman egrisinin altindaki
alan) (66).

6.1. Dabigatran: Kapsil igerisinde ilag
tartarik asitle kaplh graniiller bulunmaktadir.
Tartarik asit sayesinde asidik bir mikrogevre
olusturularak ilacin absorbsiyon ve dissoliisyonii
artmis olur. Dabigatran agilmamis kapsiillii hali ile
yutuldugunda oral biyoyararlanimi %3 ve %7
arasinda iken kapsiliin a¢ilmasi halinde bu
biyoyararlanim %?75'lere ¢ikmaktadir. Kapsiiliin
acllmasi  sonucu  biyoyararlanimin  artmasi
kanamaya yol acabilir (67). Ozetle kapsiiller oral
alinmahdir. Kapsiil acilmamahdir veya
ezilmemelidir. Enteral beslenme tiliplinden
verilmemelidir (Tablo 9) (68).

Tablo 9. NOAK'larin dzellikleri ve enteral beslenme tiipleri ile uygulamalar (64,70,78).

ilag Formiilasyon Etki mekanizmas1 Ezilerek NG/Gile Kullanim sekli Notlar
uygulama
Dabigatran Pelletlerle doldurulmus Direkt trombin Hayir Kapsiil agilmadan tim  Kapsiil agildiginda
(Pradaxa®) kapsiiller inhibitora olarak yutulmali biyoyararlanimi %75 artar
75,110, 150 mg

Rivaroksaban  Film kapl tablet Faktor Xa Evet 50 mL steril su veya Besinlerle alininca
(Xarelto®) 10, 15, 20 mg inhinbisyonu elma piiresi iginde biyoyararlanimi artar

stabildir. Postpilorik uygulama

onerilmez.

Apixaban Film kapli tablet 2.5,5 Faktor Xa Evet 60 mL %5 dextrozile  Ezilerek besinlerle alininca
(Eliquis®) mg inhinbisyonu siispanse edilmelidir.  biyoyaralanimi azalir
Edoksaban Film kapli tablet 30, 60 Faktor Xa Evet Steril su veya elma Ezilerek veya besinlerle
(Lixiana®) mg inhinbisyonu puresi iginde stabildir. alininca biyoyararlanim

benzerdir

NG, nazogastrik beslenme tiipii; G, gastrik beslenme tiipii; NOAK, Non-vitamin K oral antikoagiilan.

6.2. Rivaroksaban: Film kaph tabletler
oldugu icin ezilebilir. Farmakokinetik agidan
rivaroksabanin mutlak biyoyararlanimi doza
bagimhidir. Ornegin 2,5 ve 10 mg icin gidalardan
etkilenmeyen %80-%100'liik  biyoyararlanimi
vardir. Aclik sonrasi alinan 20 mg icin ise mutlak
biyoyararlanim % 66'dir. Gidalarla alinan 20 mg
rivaroksabanin biyoyararlanimi artar. Yani EAA ve
Cmax degerleri sirasiyla %39 ve %76 oranlarinda
artar. Rivaroksabanin 15 ve 20 mg’'lik dozlarinin
gida ile alinmasi dnerilir. Rivaroksaban 15mg-20
mg ezilerek 50 mL suda slspanse edilip
uygulamanin arkasindan hizla enteral beslenme
yapilmasi oOnerilir. Ancak 2,5 mg ve 10 mg
tabletlerin biyoyararlanimini artirmak i¢in enteral
beslenmeye gerek yoktur. Ezilmis tabletler su veya
elma piiresi icinde 4 saat boyunca bozulmadan
kalir. Ezilen tabletler polivinil kloriir veya silikon
NG tiplere yapismaz (69). Rivaroksabanin
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midenin distaline uygulanmasindan ka¢cinilmalidir.
Bu durumda rivaroksaban sadece NG tiip veya
gastrik tiip ile ahmmalidir. Ozetle rivaroksabanin
gidalarla birlikte alinmasi biyoyararlanimini
artirir. Beslenme tiipliniin midede olmasi sarti ile
ezilerek verilebilir.

6.3. Apiksaban: Film kaph tabletlerdir.
Biyoyararlanimi %50'dir. Apiksaban tablet ezilip
verildiginde biyoyararlaniminda oral alima gore
degisim olmaz. Ancak ezildikten sonra 30 gr elma
pliresi ile verildiginde Cmax ve EAA degerleri
sirasiyla %20 ve %16 oraninda oral alima gore
biyoyararlaniminda azalma gozlenir. Uretici
ezilerek verilen ilacin 60 mL %5 dekstrozlu
soliisyon icinde silispanse edilerek NG tiipten
verilmesini 6nermektedir (70). Ezilmis tabletler su
veya elma piresi icinde 4 saat boyunca
bozulmadan kalir. Ozetle, NG’den verilecekse %5
dekstroz ile slispanse edilerek verilmelidir.



Beslenme destek iirlinleriyle birlikte verildiginde
biyoyararlaniminda azalma gorilr.

6.4. Edoksaban: Film kapl tabletlerin
biyoyaralanimi  %62'dir. NG tiipten ezilerek
verilebilir. Besinlerle ezilerek alinmasi halinde
edoksabanin biyoyararlanimi oral alinmasi ile
benzerdir. Tabletin ezilmesi halinde dahi
biyoesdegerlik i¢in uygun aralik olan %80-%125
araligindadir. Yani Cmax ve EAA degerleri etkin
araliktadir. Edoksaban polivinilklorid 6zellikli NG
tiipe yapismaz. Ozetle edoksaban ezilip NG tiiple
verilebilir. Gidalarla etkilesimi yoktur (64).

Sonug olarak dort NOAK icinden dabigatranin
tiiple  verilmesi  Onerilmez. = Rivaroksaban,
apiksaban ve edoksaban ise NG tiip ile verilebilir.
Tiiple beslenmede rivaroksaban ve apiksabanin
gidalarla biyoyaralaniminin  degistigi dikkate
alinmalidir. Rivaroksaban’in emilimi asit-bagimh
oldugu icin post-pilorik beslenme yapiliyor ise
ilacin kullanimindan kag¢inilmahdir. Apiksaban ve
edoksaban icin post-pilorik beslenme ile ilgili
kisitlayici bir ¢alisma yoktur.

7. NOAK Kullanan Hastanin Periprosediirel ve
Perioperatif Yonetimi

Oral antikoagiilan ila¢ kullananlarin, her yil
yaklasik %10’unda herhangi bir nedenle cerrahi
bir islem uygulamaya ihtiyac duyulmakta ve
yapilacak bazi cerrahi islemler 6ncesinde
kullanilmakta olan oral antikoagiilan ilaglara ara
vermek gerekmektedir (71).

Cerrahi isleme veya invazif girisime gidecek
hastalarda antikoagiilan tedaviye ara vermek
gecici olarak tromboemboli riskini arttiracag gibi,
tedaviye devam etmek de operasyonel kanama
riskini artirabilir (72). Bu iki durum arasinda
dengeyi saglamak, antikoagiilan tedavi yonetimde
zorluk arz eder. Varfarin gibi yarilanma omri
uzun bir antikoagiilana cerrahi islem 6ncesi, daha
uzun bir siire ara vermek gerekir (yaklasik 5 giin).

NOAK'larin ise etkilerinin hizli baslamasi,
yarilanma  Omirlerinin kisa ve viicuttan
eliminasyonlarinin  hizh  olmas1  nedeniyle

varfarine gore daha kisa siire ara vermek yeterli
olur. NOAKlarin FDA tarafindan onaylanmis
antidotlarinin olmasi, gelisebilecek kanama riski
karsisinda hizlica tedavi etmeyi ya da acil
operasyona alinacak hastalarda antikoagiilan
rejimin etkisinin ¢abuk wuzaklasmasini saglar.
{darucizumab dabigatranin, andeksanat alfa hem

apiksaban hem rivaroksabanin etkisini geri
dondiirmektedir  (73,74). Antidot ilaglarin
tromboemboli  riskini  artirabilecegi akilda
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bulundurulmalidir.

Oncelikli olarak yapilacak islem 6ncesinde
asagidaki sorular1 cevaplamak ve gerekli
planlamalar1 yapmak gerekir.

1- Yapilacak cerrahi islem elektif mi? acil mi?

2- Cerrahi islemin tipine gore kullanilan
antikoagiilan tedaviye ara vermek gerekli mi
degil mi?

3- Ara verilecekse oral antikoagiilan ilaglar,
islemden kag giin 6nce kesilmeli?

4- Bu siire¢ icinde kopriileme tedavisine gerek
var mi, yok mu?

5- Sonrasinda da tekrar antikoagiilan tedaviye
ne zaman baslamali?

Kiside oral antikoagiilan tedavinin kesilmesi
ile olusabilecek tromboemboli risk diisiik /orta /
yuksek risk (Tablo 10) olarak ayrildig1 gibi, ayni
siniflama cerrahi islemdeki kanama riskine gore
de minimal (6nemsiz kanama) /diisiik ve yliksek
riskli kanama (Tablo 11) olarak kategorize edilir.

7.1. Tromboemboli Riski Hesaplanmasi:
AF’si olan kisilerde yas ve komorbid durumlara
gore hesaplanir ki burada CHA:DS2-VAs skoru
kullanilir.  Ancak hastada yakin dénemde
gecirilmis inme ya da pulmoner emboli dykiisii
mevcutsa yapilacak cerrahi islemin geciktirilmesi
onerilir (Tablo 10).

7.2. Kanama Riskinin Belirlenmesi: Cerrahi
islemin tipi ve uygulanacak invazif prosedir
burada o6nemlidir. Hastada bulunan komorbid
durumlar (yas, bobrek yetmezligi) ve hemostaza
etki eden ila¢ kullanimi da dikkate alinmaldir.
Yiksek kanama riski bulunan durumlarda
antikoagililasyona daha uzun siireli ara
verilmelidir (Tablo 11).

7.3. Antikoagulan Tedaviye Ara Verme
Siirecini Belirleme: Hastanin kullanmakta oldugu
antikoagiilan ajana gore farklilik gdsterir. Varfarin,
NOAK’lara gore cerrahi islemden daha uzun bir
stirede ara vermeyi gerekli kilar. NOAK'lar kisa
yarilanma omdirlerine sahip olmalarina ragmen,
bobrek yetmezligi durumunda yarilanma omiirleri
uzayabilir (farkl kreatinin klirensi degerlerinde)
ve invazif prosediirden once ila¢ kesme zamani
degisebilir (Tablo 12a).

7.4. Kopriilleme Tedavisine Gerek Olup

Olmadigina Karar Vermek: Yiiksek
tromboemboli riskine sahip olan hastalar,
antikoagiilan tedaviye ara verildigi zaman

unfraksiyone heparin ya da DMAH ile kopriileme
tedavisinden fayda goriirler. Giincel rehberlerde
(2019 ACC/AHA) yiiksek riskli (mekanik kalp
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Tablo 10: Perioperatif tromboembolizm icin risk siniflamasi.

Risk Simiflamasi Mekanik kalp kapak

Atrial fibrilasyon Ven6z tromboembolizm

Diisiik Inme i¢in majér risk faktéri

<%4/y1l arteriyel tromboemboli (AF,inme, ge¢ici iskemik atak,

HT,DM,KKY, >75 yas)
olmaksizin iki yaprakli aort
kalp kapagi

veya
<%?2/ay venodz tromboemboli

Orta
<%4-10/y1l arteriyel
tromboemboli

iki yaprakl aort kalp kapag:

veya
<%4-10/ay venoz tromboemboli

Yiiksek Son 6 ay igerisinde inme veya
<%10/y1l arteriyel gecici iskemik atak oykiist
tromboemboli Mekanik kalp kapagi
veya

<%10/ay venoz tromboemboli

Inme i¢in majér risk faktorii ve

CHADS: skoru 0-2
CHA:DS2-VASc skoru 0-1

12 aydan uzun zaman ge¢mis
venoz tromboemboli

inme veya gecici iskemik atak
oykiisti olmamasi

CHADS: skoru 3-4
CHA2DS;-VASc skoru 2-4

CHADS: skoru 5-6

Aktif kanser

Ciddi olmayan trombofili
Rekiirren venoz tromboemboli
3-12 ay ge¢mis venoz
tromboemboli

Son 3 ay igerisinde venoz

CHA:2DS2-VASc skoru >4 tromboemboli
Son 3 ay icerisinde inme veya  Protein C,S ve antitrombin 3
gecici iskemik atak eksikligi

Romatizmal kapak hastalig

Antifosfolipit antikor sendromu
Multipl trombofili

Tablo 11: Operasyonuna gore kanama risk siniflamasi.

Minimal

Diisitk

Yiiksek

Dis operasyonlari

-iki dise kadar dis gekimi
-Dis eti biyopsisi
-Peridontal islemler
-Kanal tedavisi

Deri biyopsisi
Koroner anjiografi

Yiizeysel Kitle eksizyonlari

Katarakt

Diger g6z operasyonlari

Laparoskopik kolesistektomi
Laparoskopik inguinal herni tamiri

Diger dermatolojik islemler

Diger intra-abdominal, intratorasik,

ortopedik, vaskiiler islemler

Biyopsi alinmaksizin yapilan endoskopik
islemler

Kalp pili yerlestirme

Intrakraniyal veya spinal ameliyatlar
By-pass, kalp kapak degisimi

Major cerrahiler (aortik anevrizma tamiri,
aortafemoral bypass)

Major tirolojik ameliyatlar (kitle rezeksiyonu,
prostatektomi)

Major ortopedik islemler
Organlardan allinan biyopsiler

Akciger rezoksiyonu

kapak degisimi, pulmoner embolizm) hastalarda
kopriileme tedavisini 6nermektedir (5). Fakat bu
Oneriler gozlemsel c¢alismalara ve uzman
goriislerine dayanmaktadir. Ancak hastanin
tromboemboli ve operasyonel kanama riskine
gore (klinik 6nemi olmayan kanama, diisiik ve orta
kanama riski gibi) kimi zaman antikoagiilan
tedaviye ara vermemek ya da kopriileme tedavisi
hi¢ uygulamamak daha dogru bir yaklasimi
olusturur. 12 kohort ve 6 randomize calismay1
iceren bir meta-analizde, kopriileme tedavi alan ve
almayan gruplar karsilastirllmis, her iki grup
arasindaki tromboembolik inme riski aym
kalirken, kanama riski kopriileme grubunda daha
fazla gortlmiistiir. NOAK kullanan hastalarda da
durum ayni olmustur (75). Gozlemsel ¢alismalar
ve biiyiik randomize c¢alismalar koprileme
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tedavisi uygulandiginda tromboembolide azalma
olmaksizin, perioperatif ve periprosedural kanama
oraninin arttigini gostermektedir. Bu kanama
morbidite ve mortaliteyi de arttirmaktadir. Bu
analizlerle yazarlar koprilleme tedavisinin,
yaklasik 3 kat kanama riskini arttigini géstermistir
(76,77). Diger bir calismada da kopriileme tedavisi
alan ve almayan grupta kanama ve tromboemboli
oranlarina bakilmis kopriileme tedavisi alanlarda
bu oran 1:13 olurken, almayan grupta 1:5 olarak
saptanmustir. Tromboembolik olaylar
periprosedural dénemde daha nadir olup,
kopriileme tedavisi, kanama riskini arttirmaktadir.
Bu uygulanama yarar saglamadan, zarar verir
goziikmektedir. Koprileme tedavisinin ytiksek
tromboemboli riski grubu disinda gosterilmis net
bir etkisi yoktur.



Inmede NOAK kullanimi

Tablo 12a. Elektif operasyonlar 6ncesi kanama riskine gore non-vitamin K oral antikoagiilan ilacin kesilme

zamanlari.
Kreatinin Diisiik kanama riski olan Yiiksek kanama riski olan
Klirensi operasyonlarda ila¢ kesilme zamam operasyonlarda ila¢ kesilme zamam
(mL/min) ve doz atlama miktari ve doz atlama miktari
Dabigatran >80 28-42 saat 2doz 56-70 saat 5-6 doz
(Glinliik kullanim 2 doz) 50-79 34-51 saat 3-4 doz 68-85 saat 6-7 doz
30-49 38-57 saat 4-5 doz 76-95 saat 7-8 doz
Renal atilim %80 15-29 56-84 saat 5-7 doz 112-140 saat 9-12 doz
<15 Akut bobrek yetmezligi ise diizelene Akutbdbrek yetmezligiise diizelene
Antidot idarizumab kadar beklenebilir veya varfarin ya da kadar beklenebilir veya varfarin ya da
distik molekiil agirhkl heparine gegis diisiik molekil agirlikli heparine gecis
distiniilebilir dustniilebilir
Apiksaban >50 14-24 saat 2doz 28-40 saat 4 doz
(Giinltk kullanim 2 doz) 15-49 34-54 saat 3-4 doz 68-90 saat 6-7 doz
<15 Akut bobrek yetmezligi ise diizelene Akut bobrek yetmezligi ise diizelene
Renal atilim %27 kadar beklenebilir veya varfarin ya da kadar beklenebilir veya varfarin ya da
diistik molekiil agirlikl heparine gecis diistik molekiil agirlikli heparine gegis
Antidot andeksenat alfa diistiniilebilir dustniilebilir
Rivaroksaban >80 16-24 saat 1doz 40 saat 2 doz
(Giinltk kullanim tek doz) 30-79 18-27 saat 1doz 36-45 saat 2 doz
15-29 20-30 saat 1-2 doz 40-50 saat 2-3 doz
Renal atilim %33 <15 Akut bobrek yetmezligi ise diizelene Akut bobrek yetmezligi ise diizelene
kadar beklenebilir veya varfarin ya da kadar beklenebilir veya varfarin ya da
Antidot andeksenat alfa distik molekiil agirlikli heparine gecis duistik molekiil agirlikli heparine gegis
dustniilebilir dustniilebilir
Edoksaban >50 16-27 saat 1doz 32-45 saat 2 doz
(Giinltk kullanim tek doz) 30-49 18-30 saat 1doz 36-50 saat 2 doz
15-29 34-51 saat 2 doz 68-85 saat 3-4 doz
Renal atithm %50 <15 Akut bobrek yetmezligi ise diizelene Akut bobrek yetmezligi ise diizelene

Antidot andeksenat alfa

kadar beklenebilir veya varfarin ya da
distik molekiil agirlikli heparine gecis
diisiiniilebilir

kadar beklenebilir veya varfarin ya da
dustik molekiil agirhikl heparine gecis
diisiiniilebilir

ACC kanama risk derecelendirmesine gore
diisik kanama riski oncesi, 2 yarilanma O6mri
kadar siire, orta / yiliksek / belirsiz kanama riski
oncesi ise 5 yarilanma Omrii stresi kadar
NOAK’'lara ara verilmesini, o0nemsiz kanama riski
durumlarinda ise NOAKlarin stoplanmamasi
gerektigini bildirmektedir (76) (Sekil 4). Varfarin
tedavisine islemden o6nce ara verme ve tekrar

baslama siirecine iliskin bilgi Sekil 5’de
gorsellestirilmistir.

7.5. Tekrar Antikoagiilan Tedaviye
Baslama Zamani: Bu siire Kisinin renal

fonksiyonlarina ve cerrahi islemin kanama riskine
baghdir. Post op doénemde NOAKlar1 tekrar
baslamak gerektiginde etkilerinin hizli basladigi
diisiiniilecek olursa operasyondan yaklasik 24 saat
sonra (disik kanama riski olanlarda), ytiksek
kanama riski olanlarda ise 48-72 saat sonra
baslanmasi uygundur (Tablo 12b). Benzer bir

Tablo 12b: Kanama riskine gére NOAK baslanma zamani.

uygulama Varfarin i¢in de gecerlidir. Sekil 5 ‘te
gosterilmistir.

Sonu¢ olarak; Minimal kanama riski olan
cerrahi islemlerde NOAK’lara ara verilmemelidir
(dis c¢ekimi, biyopsisiz endoskopi ya da
bronkoskopi, laporoskopik kolesistektomi gibi).
Diisiik tromboemboli riski, diisiik kanama riski
bulunan durumlarda NOAK1 1 giin o6nceden
kesmek 1 ya da 2 dozun atlanmasina neden olur ki
burada kopriileme tedavisi yapmaya gerek yoktur.

Yiiksek  kanama  riski ve  yiiksek
tromboemboli  riski  bulunan  durumlarda
antikoagiilan tedaviyi kesmek ve Kkopriileme
tedavisi uygulamak gerekir (varfarini 5 giin
onceden, NOAK'lar1 ise 48-72 saat once kesmek
gerekir). Diisiik kanama riski olan hastalarda
operasyonel islemden 24, orta-yiiksek kanama
riski olan hastalarda ise 48-72 saat sonra
baslanmasi gerekir.

Diisiik kanama riski olan operasyonlarda ila¢ baslanma
Zamani

Yiiksek kanama riski olan operasyonlarda ila¢ baslanma

Zamani

Operasyondan 24 saat sonra

Operasyondan 48-72 saat sonra
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Oral Antikoagiilan ilacinin

Kesilme Algoritmasi

Minimal kanama riski

Orta-Yiiksek kanama riski

l

|

ilag kesimine gerek kalmadan OPERE

olabilir

Periprosedireltromboembaoli riski ve

kreatinin klirensine gdre
MOAK kesimi yapilir

[ Hafif-orta tromboemboli riski ]

|

[ Yiksek tromboembaliriski ]

|

ilagsiz 4 giinden az
slre

Kreatinin klirensine
gore képrileme
tedavisine gerek
kalmadan OPERE

olabilir

}

ilagsiz 4 giinden fazla

———

slre

|

Képrileme tedavisinin kar
zarar hesahinin yapiimasi

4 Y4

Kdprileme tedavisinin riski
daha ylksek oldugundan,
koprialeme tedavisine gerek
olmadan kreatinin
klirensine gore direkoral
antikoagllan ilacimin kesimi
yapilarak OPERASYON
karariverilir

~

Kapruleme tedavisinin
yararidaha yiiksek
oldugundan, parenteral
heparinoidlerle kiprileme
tedavisi yapihr ve kreatinin
klirensine gire direkoral
antikoagilan ilacimin kesimi

yvapilarak OPERASYOMN

. /
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karariverilir

. /

Sekil 4. Oral antikoagiilan ilacin kesilme algoritmasi.
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Varfarini kesin Prosediir

P

llaca llac

Varfarine tekrar baslayin

Inmede NOAK kullanimi

b/

Kanama bakimindan dlgik risk barindiran ve
cerrahi/girisimsel islem gegirecek hastalarda, islem
sonrasindaki 24 saat boyunca DMAH tedavisine devam
edildi.

Kanama bakimindan ylksek risk barindiran ve
cerrahi/girisimsel islem gegirecek hastalarda, islem
sonrasindaki 48-72 saat boyunca DMAH tedavisine
devam edildi.

Kopruleme tedavisinin bitimi

DMAH 5 l

l |

I

INR terapdtik araliga

+30
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llaca yeniden baslayin
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Sekil 5. Varfarinin preprosediirel kesilme ve tekrar baslama siireci.

8. NOAK ve ilag Etkilesimleri

Primer ve sekonder inme proflaksisinde
tedavi stratejisini etkileyen 6nemli durumlardan
biri de hastalarnin genellikle ileri yasta olmalari,
diger kronik hastalik ve risk faktorleri nedeniyle
cesitli tedaviler aliyor olmasidir. Coklu ilag
kullaniminin oldukea sik oldugu bu durumda yeni
oral antikoagiilan secimi ve doz ayarlanmasinda
ilac etkilesimlerini dikkate almak gerekmektedir.
Dabigatran, apiksaban, rivaroksaban ve
edoksabani iceren NOAK grubu daha hizh ve
ongorilebilen antikoagiilan etkileri, daha az
siklikta laboratuvar monitorizasyonuna ihtiyag
duyulmas1 ve daha az ilag-besin ve ilacg-ilag
etkilesimine neden olmalari nedeni ile varfarin
gibi vitamin K antagonisti ile karsilastirildiginda
ciddi terapotik avantajlara sahiptir. ROCKET-AF ve

ARISTOTLE calismalarinin sonuglari
incelendiginde NOAK kullanimi olan hastalarinin
2/3'de NOAK ile birlikte 5’den fazla ilag

kullaninminin  oldugunun ortaya konulmasi ile
NOAK ve ilag-ila¢c etkilesimlerinin klinik 6nemi
artmistir (78).

Dogru olmayan NOAK dozunun hem artmis
trombotik hem de kanama komplikasyon riski ile

208

iligkili olmasi nedeni ile dogru NOAK dozunun
ayarlanmasinda ilag-ila¢  etkilesimlerinin iyi
bilinmesi gerekmektedir. En sik NOAK ilag-ila¢
etkilesimi sitokrom P450 (CYP450) enzim sistemi
ve/veya transporter permeabilite glikoprotein (P-
gp) araciligi ile olmaktadir. Bazi ilaglar, bu enzim
sistemi ve / veya transport proteinlerinin birisini
veya her ikisini de indiikleyerek veya inhibe
ederek NOAK dozlarinin degisimine neden
olabilmektedir. Sitokrom P450 enzim sistemi
ve/veya P-gp transport proteinini inhibe eden bir
ilag ile NOAK kullamiminda; NOAK serum
konsantrasyonunun genellikle arttigi, bu enzim
sistemi ve transport proteinini indiikleyen bir ilag
ile NOAK kullannminda ise serum NOAK
konsantrasyonlarinin azalabilecegi akilda
tutulmalidir. CYP3A4 enzim sistemi; apiksaban
(%20-25) ve rivaroksaban (%50) i¢in ©6nemli
metabolizatér iken P-gp transport proteini daha
cok dabigatran, apiksaban, rivaroksaban icin
onemli bir aracidir (79).

Non-vitamin K oral antikoagiilanlarn ile
siklikla  birlikte  kullanilan  baz  ilaglarin
etkilesimlerine asagida yer verilmis ve plazma
seviyeleri Tablo 13‘de 6zetlenmistir.
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Tablo 13. ilaclarin non-vitamin K oral antikoagiilan plazma seviyelerine etkisi (4).

ilaglar Dabigatran Apiksaban Rivaroksaban Edoksaban
Amiodaron %12-60 artma Minor etki Minor etki %40 artma
Digoksin Etki yok Etki yok Etki yok Etki yok
Diltiazem Etki yok %40 artma Etki yok Yetersiz veri
Dronedaron %70-100 artma Yetersiz veri Orta etki %85 artma
Kinidin %53 artma Yetersiz veri Yetersiz veri %77 artma
Verapamil %12-180 artma Yetersiz veri Etki yok %53 artma
Atorvastatin Etki yok Etki yok Etki yok Etki yok
Tikagrelor %25 artma Yetersiz veri Yetersiz veri Yetersiz veri
Klaritromisin %15-20 artma %60 artma %54 artma %90 artma
Eritromisin %15-20 artma %60 artma %34 artma %90 artma
Rifampisin %66 azalma %54 azalma %50 azalma %35 azalma
Flukonazol Yetersiz veri Yetersiz veri %42 artma Yetersiz veri
Ketokonazol %140-150 artma %100 artma %160 artma %87-95 artma
Naproksen Yetersiz veri %55 artma Yetersiz veri Etki yok
Proton pompa inhibitorleri %12-30 azalma Etki yok Etki yok Etki yok

8.1. Anti-aritmikler: Amiodaron; yarilanma
Omriiniin uzun olmasi nedeni ile kesilmesinden
haftalar sonra bile ila¢ etkilesimine neden olabilen
orta derecede CYP3A4 ve hafif-orta P-gp inhibitor
etkisine  sahip  anti-aritmik  bir ilactir.
Amiodaronun NOAK’ar ile birlikte kullaniminda
NOAK dozunun azaltilmasina gerek
duyulmamaktadir. Benzer sekilde P-gp substrakti
olan digoksin, orta derecede CYP3As ve P-gp
inhibitorii  olan  diltiazem  ve  kinidinin
kullaniminda da NOAK dozunun azaltilmasina
gerek duyulmaz iken 75 yas iistii hastalarda,
kreatinin klirensi 30-50 mL/dak ve 50 kg altindaki
viicut agirhiglr olanlarda kanama riski agisindan
dikkatli olunmasi gerekliligi unutulmamalidir. Orta
derecede CYP3A4 ve giiclii P-gp inhibitorii olan
dronedaronun dabigatran ile kullanimi
kontrendike iken rivaroksaban ile birlikte
kullanimindan sakinilmali, edoksabanin dozu da
30 mg/giin olarak azaltilmalidir. Verapamil ile
birlikte dabigatran kullaniminda ise dabigatran
dozu giinde 2 kez 110 mg olacak sekilde
azaltiirken diger NOAK’lar i¢in doz azaltilmasina
gerek duyulmamaktadir (80).

8.2. Antibiyotikler: Potent CYP3A4 ve orta
P-gp inhibitérii olan klaritromisin kullaniminda
NOAC dozununun azaltilmasina gerek duyulmaz
iken benzer ozelliklere sahip eritromisin de
edoksabanin  dozu 30 mg/giin  olarak
azaltilmaldir. Potent CYP3A4 ve P-gp indiikleyicisi
olan rifampisinin NOAK’larla birlikte
kullanilmasinda NOAK’larin antikoagiilan etkisinin
azalmasi nedeni ile birlikte kullanilmasindan
sakinilmalidir. Rifampisin kullaniminda NVAF
bagh inme, sistemik emboli riski ve derin ven
trombozu veya pulmoner emboli rekiirrens
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riskinin artacagi unutulmamahdir (81,82).

8.3. Anti-epileptikler: Potent CYP3A4 ve P-
gp indiikleyicisi olan fenitoin, karbamazepin ve
fenobarbitalin dabigatran, apiksaban ve
rivaroksaban ile birlikte kullaniminin sakincal
oldugu edoksabanla birlikte kullaniminda ise
antikoagiilan etkinin azalmasi nedeni ile ¢ok
dikkatli olunmasi gerekliligi bildirilmektedir (83).

8.4. Anti-depresanlar: SSRI/SNRI
(essitalopram, sertralin, venlafaksin) gibi ilaglarin
NOAK'larla  birlikte kullanimlarinda  artmis

antikoagiilan etkileri nedeni ile kanama riski
acisindan dikkatli olunmalidir.

8.5. Anti-inflamatuar ilaglar: Nonsteroid
anti-inflamatuvar ilaglarin NOAK'lar ile birlikte
kullaniminda kanama riskinin artmasi nedeni ile
dikkatli olunmali ve ozellikle 75 yas sti
hastalarda, kreatinin klirensi 30-50 mL/dak ve 50
kg alundaki viicut agirhigr olanlarda kanama
riskinin artabilecegi akilda tutulmalidir (84).

8.6. Anti-platelet ilaglar: Aspirin veya
klopidogrel ile NOAK'larin birlikte kullanilmasinda
artmis kanama riski nedeni ile dikkatli olunmali ve
hastalar kanama bulgular1 acisindan yakindan
takip edilmelidir. Akut koroner sendrom
sonrasindaki dual tedaviler icin mutlaka
kardiyolog onerisi alinmali ve yiiksek kanama riski
ile verilmelidir. Prasugrel ve tikagrelor ile ilgili
tecriibeler kisitli olmakla birlikte yiiksek kanama
riski nedeni ile sakinilmali veya ancak kardiyolog-
norolog onerisi ile ¢cok dikkatli kullanilmalidir
(85).

8.7. Anti-fungal ilaglar: Potent CYP3A4 ve P-
gp inhibitorii olan itrakonazol ve ketokonazoliin
dabigatran ile birlikte kullanimi kontrendike iken
vorikonazol ve posakonazoliin tiim NOAK’larile



birlikte kullanilmasi o6nerilmemektedir. Orta
CYP3A4 inhibitori olan flukonazol ile ilgili yeterli
veri olmamak ile birlikte klinik agidan énemli bir
etkilesime neden olmadigi ve NOAK dozunda
degisiklik yapmadan birlikte kullanilabilecegi
belirtilmektedir.

8.8. Anti-viraller: Potent CYP3A4 inhibitori
ve P-gp inhibitér/ indiiktorii olan HIV proteaz

inhibitorlerinin (ritonavir, darunavir,
fosamprenavir, indinavir, lopinavir, nelfinavir)
NOAK’lar ile birlikte kullanilmasi
onerilmemektedir.

8.9. Anti-asitler: Proton pompa inhibitorleri
ve H2 reseptdor blokerleri dabigatranin

biyoyararliligini biraz azaltmis olsa da klinik
etkinliginde bariz degisiklige neden olmamaktadur.
Anti-asitlerin NOAK'lar ile birlikte kullanilmasinda
klinik olarak belirgin bir etkilesimin olmadig:
ortaya konulmus olup, birlikte kullanilmasinda
NOAK dozunda degisiklik yapilmasina gerek
duyulmamaktadir.

8.10. immunsupresanlar: Siklosporin, orta
CYP3A4 ve giiclii P-gp inbitori olup dabigatranla
birlikte kullanimi kontrendikedir. Rivaroksaban ve
apiksabanin etkisini artirarak kanama risk artisina
neden oldugu unutulmamali ve edoksaban dozu da
30 mg/giin olarak azatilmahdir. Takrolimusunda
dabigatranla birlikte kullanilmasi 6nerilmez iken

diger NOAKlar ile etkilesimi tam olarak
bilinmemektedir.
8.11. Anti-lipidemik filaglar: CYP3A4

inhibitérii olan atorvastatinin tiim NOAKlar ile
birlikte kullanilmasinda klinik olarak belirgin bir
etkilesimin olmadig1 gosterilmistir (4,86,87).

Sonug olarak her gecen kullanimi giderek
artan NOAK’larin vitamin K antagonistlerine gore
daha az ila¢ etkilesimine sahip olsalar da bazi
komorbiditelere sahip, ¢oklu ila¢ kullanimi olan
hastalarda farmakokinetiklerinde degisiklerinin
olabilecegi ve plazma seviyelerine gore doz
ayarlamalarimin yapilmasi gerekliligi hekimler
tarafindan akilda tutulmahdir.
9. Varfarin, Heparin, Diisiik Molekiil Agirlikli
Heparin ve NOAK’lar Arasi Gecis

NOAKlar AFda embolizmden korunma
amaciyla yaygin olarak kullanilmaktadir. Son
yillarda yeni tani almis AF hastalarinin énemli bir
kismi NOAK’lar ile tedavi edilmektedir (88).
Gergek yasam verileri, NOAK baslanan hastalarin
licte birinin vitamin K antagonisti tedavisinden
NOAK’a gectigini, beste birinin ise ilk y1l siiresince
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NOAK tedavisini biraktigin1 géstermektedir. Daha
nadir olarak, NOAK’dan vitamin K antagonisti oral
antikoagiilanlara ge¢is de gozlenmektedir (89-91).

Antikoagiilan tedaviler arasi gecis varfarin ve
parenteral antikoagiilanlardan (heparin ve diisiik
molekiil agirlikli heparin) NOAK’a gecis veya tam
tersi seklinde olabilir. Tlim senaryolarda, ilaglar
arast geciste her bir ilacin farmakodinamik
(varfarin i¢in INR, unfraksiyone heparin igin aPTT)
ve farmakokinetik (yar1 omiir) profili dikkate
alinmali ve renal fonksiyonlar yakinen
izlenmelidir. Antikoagiilan tedaviler arasi gecis
slireci yonetiminde amag, hastanin terapotik
antikoagiilasyon  etkisinde olmadig1 siireyi
miimkiin oldugunca az olacak sekilde tutarak
tromboembolik  olay  gelisimini  Onlerken,
hemorajik komplikasyon riskini de minimize
etmektir.

Antikoagiilan ilaglar kullanan hastalarin,
medikal (INR diizeylerinin dalgalanmasi, terapotik
aralikta gecirilen siirenin yeterli olmamasi, renal
veya hepatik yetmezlik gelisimi, kanama riskinde
artis, trombotik ve hemorajik komplikasyonlar
gelisimi) veya sosyal (INR izlemi yaptiramama,
maliyet, hasta tercihi) nedenlerle kullanmakta
olduklari ilaglar1 degistirmeleri gerekebilmektedir
(92,93).

Bu béliimde, antikoagiilan ilaglar arasi gecis
stirecinin yonetimi i¢in 6neriler sunulacaktir. Bu
oneriler, giincel veriler dogrultusunda sunulmakta
olup, her bir hasta icin bireysel olarak
tromboembolizm ve kanama riski de géz oniinde
bulundurularak klinik kararlar verilmelidir (Tablo
14).

9.1. Varfarinden NOAK’a Gegis: Varfarin ve
NOAK arasi iki yonlii geciste INR ol¢limleri ve
varfarinin yar1 émri dikkate alinmahdir. Varfarin
kesildikten sonra INR<2 oldugunda hemen NOAK
baslanabilir. INR 2-2,5 araliginda oldugunda NOAK
ayni giin baslanabilir (tercihen ertesi giin
baslanmalidir). INR 2,5-3 araliginda oldugunda ise
test 1-3 giln icerisinde tekrarlanmali ve test
sonucuna gore NOAK baslanip baslanmayacagina
karar verilmelidir. INR>2,5 oldugunda ne zaman
2,5’'in altina diisecegi mevcut INR diizeyi ve
vitamin K antagonistinin yar1 dmriine baghdir
(Varfarin igin 36-48 saat). INR <3 oldugunda

rivaroksaban, <2,5 oldugunda edoksaban, <2
oldugunda apiksaban ve dabigatran
baslanabilecegi  belirtilmektedir (4). INR=23

oldugunda NOAK baslanmasi ertelenmelidir.
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Tablo 14. Antikoagiilan tedaviler arasi gecis onerileri

Mevcutila¢ Gecilecek olanilag  Oneri

Varfarin NOAK . Varfarini kes

INR <2 ise hemen NOAK basla

INR 2-2,5 ise ayni1 giin ya da tercihen ertesi giin NOAK basla

INR 2,5-3 ise INR’yi 1-3 giin igerisinde tekrar et

INR>2,5 oldugunda INR'nin ne zaman <2,5 olacagi mevcut INR diizeyi ve vitamin K

antagonistinin yar1 6mriine baglidir (Varfarin i¢in 36-48 saat)

6lctimii yapilmali

DMAH
Varfarin

Varfarin
Dabigatran

Rivaroksaban Varfarin

Apiksaban

INR=3 ise NOAK baslamay ertele
NOAK INR’yi ytikseltebileceginden, NOAK baslamadan énce ve basladiktan sonra INR

Varfarini kes ve INR<2 oldugunda DMAH basla

CrCl=50 ml/dk; varfarin basla ve dabigatrani 3 giin sonra kes
CrCl30-49 ml/dk; varfarin basla ve dabigatrani 2 giin sonra kes
CrCl 15-29 ml/dk; varfarin basla ve dabigatrani 1 giin sonra kes
CrCl<15 ml/dk; 6nerilmez

INR<2 ise 1-3 giin sonra INR 6l¢limii

INR>2 ise NOAK kesildikten 1 giin sonra INR 6l¢iimii

1 ay stiresince sik INR 6l¢timii

Varfarin basla ve NOAK'1 3 giin sonra kes

INR<2 ise 1-3 giin sonra INR dl¢iimii

INR>2 ise NOAK Kkesildikten 1 giin sonra INR 6l¢timii

1 ay siiresince sik INR 6l¢iimii VEYA devamli antikoagiilasyon:
NOAK1 kes, bir sonraki doz zamani geldiginde DMAH ve varfarin basla, INR terapotik

araliga geldiginde DMAH'i kes

Edoksaban Varfarin .

60 mg alan hastalar: Edoksabani 30 mg’a diis ve es zamanli varfarin basla. INR=2
olunca edoksabani kes

. 30 mg alan hastalar: Edoksabani 15 mg’a diis ve es zamanl varfarin basla. INR=2

olunca edoksabani kes

INR<2 ise 1-3 giin sonra INR 6l¢iimi

INR>2 ise NOAK Kkesildikten 1 giin sonra INR 6l¢timii

1 ay stiresince sik INR 6l¢timii VEYA devaml antikoagiilasyon:

NOAK1 kes, bir sonraki doz zamani geldiginde DMAH ve varfarin basla, INR terapotik

araliga geldiginde DMAH'i kes

NOAK NOAK

NOAK Parenteral
antikoagitilan
Parenteral NOAK
antikoagiilan

DMAH

Varfarin
DMAH'i kes

DMAH NOAK .

Mevcut NOAK'1 kes ve bir sonraki doz zamani geldiginde yeni NOAK'1 basla

Renal fonksiyon bozuklugu olanlarda dikkat

NOAK1 kes, bir sonraki doz zamani geldiginde parenteral antikoagiilan bagla

DMAH i¢in renal fonksiyonlari kontrol et

Intravenoz: UFH’i kestikten 2-4 saat sonra NOAK basla

Subkutan: DMAH'nin bir sonraki doz zamani geldiginde DMAH yerine NOAK basla
Varfarin bagla ve 5 giin siireyle veya INR=2 oluncaya dek DMAH ile birlikte ver, sonra

DMAH'i kes ve sonraki doz zamani geldiginde NOAK basla

NOAK: Vitamin K antagonisti olmayan oral antikoagiilan, INR: “International normalized ratio”, DMAH: Diisiik molekiil agirlikli heparin, CrCl: Kreatinin

Klirensi, UFH: Unfraksiyone heparin.

Ozellikle anti-faktér-Xa inhibitérleri olmak
tizere NOAK'1m INR'yi yiikseltebilecegi akilda
tutulmahdir.

9.2. NOAK’dan Varfarine Gecis: Varfarinin
etkisi ge¢ basladigindan, INR'nin terapotik araliga
ulasmasi 5-10 giin strebilir. Bu nedenle, INR
terapotik araliga ulasincaya dek NOAK ve varfarin
birlikte kullanilmalidir. Varfarin yiikleme dozu
onerilmez. Ozellikle anti-faktoér-Xa inhibitérleri
olmak tizere NOAK'lar da INR yiiksekligine neden
olabildiginden, birlikte kullanim siiresince NOAK
dozu alimindan hemen o6nce ve son NOAK
dozundan 24 saat sonra INR 6l¢imii yapilmasi
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onerilir. INR<2 ise olcim 1-3 giin sonra
tekrarlanmal;, >2 oldugunda NOAK kesilmelidir.
NOAK kesilip tedaviye varfarinle devam edilirken
ilk ay stiresince (ardisik ii¢ INR tetkik sonucu 2-3
araliginda oluncaya dek) INR yakin bir bicimde
izlenmelidir.

ENGAGE-AF cahsmasinda edoksabandan
varfarine gecilirken INR terapdtik araliga
gelinceye dek hastalar 14 giin siireyle yar1 doz
edoksaban almislardir ve bu siire boyunca yogun
INR testi yapilmistir (94). Bu strateji ile inme ve
kanama riski minimize edilmistir. Ancak diger
NOAK’lardan varfarine gegiste yar1 doz rejiminin



etkinligi ve guvenliligi gosterilmemistir.
Dabigatrandan varfarine geciste dabigatran ile
varfarinin hangi stireyle birlikte kullanilacagi CrCl
ile belirlenmelidir. CrCl=50 ml/dk oldugunda ii¢
giin, 30-49 ml/dk oldugunda iki giin, 15-29 ml/dk
oldugunda bir giin silireyle dabigatran ve varfarin
birlikte kullanilmalidir.

Varfarin baslanirken eszamanli olarak NOAK
kullannmimnin ~ uygun  olmadigt  durumlarda
varfarinle birlikte DMAH baslanmalidir. Bir
sonraki NOAK dozu zamani geldiginde DMAH
verilmeli, INR terapotik araliga geldikten sonra
sadece varfarinle tedaviye devam edilmelidir (4).

NOAK'tan varfarine gecis siirecinin uygun
olmayan bir bigimde siirdiiriilmesi inme riskinde
artisla iligkilidir (95,96).

9.3. NOAK’dan Parenteral
Antikoagiilanlara Gecis: Bir sonraki NOAK dozu
zamanl geldiginde parenteral antikoagiilanlar (IV
unfraksiyone heparin ve subkutan DMAH)
baslanabilir (4). Renal fonksiyon bozuklugunda
dikkatli olunmalidir.

9.4. Parenteral Antikoagiilandan NOAK’a
Gecis: IV unfraksiyone heparin (yar1 émrii 2 saat)
kesildikten 2-4 saat sonra NOAK baslanabilir.
DMAH Kkesildikten sonra ise bir sonraki doz
zamani geldiginde NOAK baslanabilir.

Inmede NOAK kullanimi

olan hastalarda DMAH
dikkatli

Renal yetmezligi
eliminasyonu uzayabileceginden
olunmalidir (4).

9.5. NOAK'dan NOAK’a Gegis: Bir sonraki
NOAK dozu zamam geldiginde yeni NOAK
tedavisine gecilebilir. Renal fonksiyon bozuklugu
olanlarda ilaglarin plazma konsantrasyonlarinin
yuksek olabilecegi akilda tutulmalhdir (4).

10. NOAK Dozu: Hangi Hastada Diisik Doz
Kullanilmahdir?

NOAK tedavisi baslanirken doz diizenlenmesi
hasta bazli yapilmal, secili hastalarda diisiik doz
tedavi verilmelidir (4). Kanama riski yiiksek
hastalarda ve/veya serum ila¢ diizeyinin
artabilecegi durumlarda klinik uygulamada doz
azaltimi yapmak so6z konusu olabilir (4). NOAK
baslamadan 6nce ve periyodik araliklarla bobrek
fonksiyon testleri, karaciger fonksiyon testleri, tam
kan sayimi ¢alisilmali, hastanin kullanmakta
oldugu diger ilaglar ve  komorbiditeler
sorgulanmall, antikoagiilan ihtiyact ve tedavi
tercihi degerlendirilmelidir (4,16). NOAK dozu
disiiriildiigiinde rutin olarak serum ilag¢ diizeyi
calismanin  klinik  agidan  yararh  etkisi
kanitlanmadigi i¢in 6nerilmez (4). AF hastalarinda
inme onleme kapsaminda kilavuz onerisi NOAK
dozlar1 Tablo 15’'de gosterilmistir.

Tablo 15. AF hastalarinda inme 6nleme kapsaminda kilavuz 6nerisi NOAK dozlari.

NOAK Standart doz Doz diisiiriilmesi

Apixaban 2x5 mg 2x2,5 mg siralanan ti¢ kriterden ikisi varsa
>80 yas, viicut agirhg1 <60 kg,
kreatinin >1,5 mg/dL (veya CrCl 15-29 mL/dk)

Dabigatran 2x150 mg veya 2x110 mg Onceden belirlenmis doz diigiirme kriteri yok

Edoxaban 1x60 mg 1x30 mg eger viicut agirligit <60Kkg, glicli P-Gp inhibitor kullanimi veya
CrCl <50 mL/dk ise

Rivaroxaban 1x20 mg 1x15 mg
CrCl <50 mL/dk ise

Disik doz NOAK endikasyonu olan goriilmemistir (98).
hastalarda  tromboembolik  ve  hemorajik Renal disfonksiyonda antikoagiilan kullanimi

komplikasyon riskinin standart doz i¢in uygun
hastalara  kiyasla daha  yiiksek  oldugu
gosterilmistir (97). NOAK tedavisine baslarken
kanama riski ile inme riski arasinda denge kurmak
gerekmektedir  (97). Disiik doz  NOAK
endikasyonlar, Oneriler ve {riin bilgileri
dogrultusunda kullanildiginda etkinlik ve gtivenlik
acisindan  standart doz NOAK ile fark
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bu makalede bolim 5.1'de detayli olarak ele
alinmistir. Dozlam baglaminda kisaca gozden
gecirecek olursak AF ve bobrek yetmezliginin
karsilikli olarak birbirlerini etkileyen durumlar
oldugunu, bobrek bozuklugunun yeni baslangich
AF riskini artirirken AF da bobrek hastaligi
gelisimi riskini artirdigini, ayn1 zamanda boébrek
bozuklugunun kanama icin bir risk faktori
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olusturdugunu belirtmemiz gerekir (4,99-102).
Dabigatranin en yiiksek diizeyde (%80) olmak
lizere edoksaban (%50), rivaroksaban (%35) ve
apiksabanin (%27) renal atilimi vardir (103).
NOAK’lar, AF ve renal fonksiyonlar arasindaki
iliski bobrek hastaliklarinda her bir NOAK igin
gecerli olmak iizere doz diisliriilmesini gerektirir
(103). Hafif-orta diizeyde kronik bobrek
hastaliginda (KBH) varfarin ile kiyaslandiginda ve
alt grup analizinde KBH olmayan hastalarla gore
dort NOAK da tutarl etkinlik ve gilivenlik gosterir
(4,99,101,104,105). Kreatinin klerensine gore doz
ayarlanmasi Tablo 7’deki gibi Onerilmektedir
(4,103).

Randomize Kkontrollii ¢alismalarda ciddi
bobrek yetmezligi olup renal replasman tedavisi
alan hastalarda NOAK kullanimi agisindan yeterli
veri  bulunmamaktadir. Her  bir NOAK
farmakokinetigi, doz azaltma kriterleri ve ¢galisma
verileri dikkate alindiginda CrCl 15-30 mL/dk olan
hastalarda apiksaban veya edoksaban tercih
edilebilir ~ (4). Ciddi bobrek  yetmezligi
(CrCl<15mL/dk) ve diyaliz hastalarinda NOAK
kullanimi ile ilgili yeterli ya da kesin sonuglu
calisma olmadig icin bu hastalarda rutin NOAK
kullanimindan ka¢inilmalidir (4,16).

Varfarine kiyasla NOAK’lar i¢in klinik olarak
onemli ilag-ila¢ etkilesimi belirgin derecede azdir.
Ancak bazi kombinasyonlarda NOAK dozunun
ayarlanmasi gerekli olabilir. Biitin NOAK’lar
absorbsiyon sonrasi re-sekresyonda P-gp ile
etkilesimde olduklar1 i¢in bu yolakta bir inhibisyon
artmis plazma seviyelerine neden olur (4,16). AF
hastalarinda  siklikla  kullanilan  antiaritmik
ilaclarin ¢ogu (verapamil, dronedaron, amiodaron,
kinidin vs.) P-gp inhibitéridir (4,51,106). Bu
nedenle verapamil kullanirken dabigatran ve
edoksaban dozu azaltilmalidir. Ancak verapamil ile
rivaroksaban tam doz kullanilabilir. Dronedaron
kullanirken  dabigatran  kontraendike olup,
rivaroksaban’dan kacinilmali, edoksaban dozu ise
azaltilmahdir (1x30 mg). Amiodaron kullanirken
diger faktorler de dikkate alinarak NOAK dozunun
azaltilmasi degerlendirilmelidir (4,51,106).

Antiepileptik  ilaclar  cesitli  potansiyel
mekanizmalarla antikoagiilasyonu etkiler, ancak
bu iligkiler heniiz net olarak aydinlatilamamistir
(4). Wang ve ark. yaptiklar1 bir ¢alismada NOAK
kullanan hastalarda antiepileptik kullaniminin
kanama iizerinde etkileri arastirilmis; NOAK ve
valproik asit, fenitoin veya levetirasetam
kombinasyonunun tek basina NOAK kullanimina

Tiirk Beyin Damar Hastaliklar1 Dergisi 2020; 26(3): 190-235

213

kiyasla daha fazla major kanamaya yol agtifi
gosterilmistir (107). 2018 EHRA kilavuzunda
valproik asit ve levetirasetamin NOAK ile beraber
kullanilmamasi, karbamazepin, fenobarbital ve
fenitoinin dabigatran ve rivaroksaban ile
kullanilmamasi, apiksaban ve edoksaban ile
kullanimindan ise kaginilmasini veya kullaniminin
temkinli ve uzman goriisii ile olmasini1 6nermistir
ve diger antiepileptik ilaglar ile ilgili yeterli veri
bulunmamaktadir demistir (4). Ancak o6zellikle
levetriacetamin  belirgin  Pgp  indiiksiyonu
yapmadig,, NOAKlar ile birlikte kullanimi
konusunda o6neride bulunmamizi saglayabilecek
bir insan ¢alismasi olmadig1 ve belirgin bir riskin
de mevcut bilgilerle olmadigl not edilmelidir
(108).

AF ve koroner hastalik birlikteligi siklikla
goriillen bir durumdur; AF hastalarinda akut
koroner sendrom gelistiinde veya perkiitan
koroner miidahele yapildiginda tedavi
diizenlemesi kardiyoembolik iskemi, koroner
iskemi ve tedavi iligkili kanama riskleri hesaplanip
denge kurularak yapilmahdir (4,109). Ikili
antiagregan kullanimi dual antiplatelet terapi
(DAPT) olarak isimlendirilir. DAPT stent
trombozunu engellemek i¢in 6nerilir, ancak AF’da
embolik olaylar1 engellemek icin yeterli degildir.:
AF hastalarinda DAPT kullanimina bir oral

antikoagiilan eklendiginde buna “lgla
antitrombotik terapi”, tekli antiplatetelet ve
birlikte oral antikoagiilan kullanimina “ikili
antitrombotik  terapi” denir (4,109). Oral

antikoagiilan tedaviye aspirin ve/veya P2Yi1:
inhibitorii (siklikla klopidogrel) eklemek kanama
riskinde artisa neden olur; NOAK tercih
edildiginde ise varfarine kiyasla kanama riskindeki
bu artis daha az gorilir (4,109). Bu hastalarda
yapilmis ti¢ biiyiik ¢alismada NOAK iceren ikili
veya Uclii terapilerde varfarin igerenlere kiyasla
iskemik olaylarin ve mortalitenin benzer
oranlarda oldugu, kanama insidansinin ise daha az
oldugu gosterilmistir (109). Uclii antitrombotik
terapi ve ikili antitrombotik terapi kiyaslandiginda
ticli terapinin stent trombozunu daha iyi 6nledigi
ancak daha fazla kanamaya yol actig1 gosterilmistir
(109). Randomize kontrollii calismalar 1siginda
metaanalizlerde ve kilavuzlarda, AF hastalarinda
akut koroner sendrom gelistiginde veya perkiitan
koroner miidahele yapildiginda antiagregan
tedaviyle birlikte dabigatran (2x150 mg) veya
apiksaban (2x5 mg) veya diisiik doz rivaroksaban
(1x15 mg) kullanilmasi dnerilmektedir (4,109). AF



hastalarinda noro-endovaskiiler girisim yapilmasi
gerektiginde, literatiirde yeterli veri olmamakla
birlikte, koroner miidahele stratejisi temel
alinarak klinik ve endovaskiiler degerlendirmeye
gore yaklasimlar planlanabilir.

Varfarin ile kiyaslandiginda dabigatran 2x150
mg, edoksaban 1x60 mg ve rivaroksaban
kullamminin ~ GIS kanama riskini arttirdiga
gosterilmistir (110). Dabigatran ve edoksaban
kullanirken GIS kanama riski doz bagimlidir (9).
GIS kanama agisindan yiiksek riskli olan veya
varfarin kullanirken GIS kanamasi olan hastalarda
apikaban veya dabigatran 2x110 mg kullanilmasi
distniilebilir (103,110).

11. NOAK’larin Etkisinin Olgiimii: Hematolojik
Testler

Vitamin K antagonisti antikoagiilan ilaglar
farmakolojik etkilesimleri, doz aralg izlem
gerekliligi ve sabit dozda kullanllamama gibi
nedenlerden dolay1 hekimler ve hastalar igin

Inmede NOAK kullanimi

kullanimi  zor ve uyumu disiik ilaglardir.
NOAKlarin farmakodinamik ve farmakokinetik

profilleri vitamin K antagonisti oral
antikoagiilanlara  gére  ¢ok  daha fazla
ongoriilebilirdir, plazma konsantrasyonlar1 ile
antikoagiilan etkinlikleri arasinda korelasyon

oldugu kabul edilir. Sabit dozda kullanilabilir. Bu
nedenle rutin kullanimlari sirasinda ilag diizeyinin
veya antikoagiilasyon seviyesinin monitorizasyonu
gerekli degildir (2). Ancak yine de NOAK tedavisi
altinda tromboembolizm ve kanama olasilifinin
bireysel farkliliklar gosterebilecegi, 6zellikle ¢oklu
ilag kullanimi, demografik o6zellikler ve bobrek
fonksiyonlarina gore degisebilecegi bildirilmistir.
Bu ilaglarin kullaniminin daha da yayginlagmasiyla
farmakodinamik ve farmakokinetik olarak ilag
monitorizasyonu ihtiyaci klinik pratikte
belirginlesebilir (2,111). Baz1 6zel durumlarda
antikoagiilan etkinliklerinin 6l¢iilmesi gerekli olur
(Tablo 16) (111-113).

Tablo 16. Non-vitamin K oral antikoagiilan kullanan hastalarda laboratuar testi yapilmasi gereken durumlar.

1. {lag birikimi olabilecek durumlar
I. Akut bobrek yetmezligi
11. Karaciger yetmezligi
I11. Yiiksek doz ilag alimi
2.Kanama
3. Tromboz

4. Acil ameliyat veya girisim gerektiginde zamanina karar verebilmek

5. Ozel hasta gruplar1

L. Obezite

11. Gastrointestinal malabzorbsiyon
6. Akut iskemik inmede trombolitik tedavi endikasyonu olmasi
7. NOAK antidotu kullanilmasi

11.1. PT, TT, aPTT: NOAK’lar; aktive serin
proteazlari, 6zellikle trombin ve FXa'y1 inhibe
ederek antikoagiilan islev gosterdikleri icin, yaygin
olarak kullanilan global pihtilasma analizlerini
etkileyebilir. NOAK'larin protrombin zamamni (PT)
ve aktive parsiyel tromboplastin zamam (aPTT)
lizerine etkileri, test i¢in kullanilan reaktif madde
ve test platformlarina gore biiyiik degiskenlikler
gosterir, standart sonuglar vermez. NOAK'larin
antikoagiilan etkilerinin izlemi icin 6nerilmez. Bu
nedenle  gerekli durumlarda NOAK'larin
farmakokinetik ve farmakokinetik
monitorizasyonunu saglayacak farkli olciimler ve
testlere ihtiya¢c duyulmustur (Tablo 17) (112,113).

Dabigatran eteksilat, trombin iretimi ve
fibrinojenin fibrine doniisiimiine dayanan testlerin
pithtilasma stirelerini uzatir. Dabigatran’in tepe
plazma konsantrasyonu ve maksimum
antikoagiilan etkisi, oral alimdan sonraki 3 saat
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icinde elde edilir. Aktive parsiyel tromboplastin
zamani dabigatran aktivitesinin Kkalitatif bir
degerlendirmesini saglayabilir, ancak duyarlilik
koagiilometre tiir ve modeline, kullanilan reaktif
maddeye bagh olarak degisebilir (114). Dabigatran
ile tedavi edilen hastalarin ¢ogunda uzamis aPTT
saptanir. Dabigatran etkisi terapotik seviyenin
iizerine ¢ikmissa aPTT'nin normal olmasi miimkiin
degildir, ancak dabigatran istenen diizeyde
antikoagiilan etki saglamis olsa bile aPTT normal
¢ikabilir (115). Normal bir trombin zamani (TT)
ise, yiiksek negatif bir prediktif deger ile
dabigatran antikoagiilan etkisinin olmadigim
gosterir. TT dabigatrana ¢ok duyarhdir, etkin
olmayan dozlarda bile kullanildiginda TT
uzayabilir (116).

Protrombin zamani, aPTT ve pihtilasma
zamani faktor Xa inhibitorleri icin spesifik degildir
ve faktor Xa inhibitorlerinin  sagladig
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Tablo 17. Non-vitamin K oral antikoagiilanlar i¢in dnerilen laboratuar testleri ve giivenilirligi.

Direkt trombin inhibitorleri

Faktor Xa inhibitorleri

(Dabigatran) (Apiksaban, rivaroksaban, edoksaban)
Tahlil Sensitivite Kullanilabilirlik Sensitivite Kullanilabilirlik
Protrombin zamani (PT) Disiik Terapotik konsantrasyonlarda Diisiik Etkinligi gosterir

uygun degil, subterapotik
dozlarda etkiyi gosterebilir

Aktive edilmis parsiyel ~ Diistik, Faydali, ancak normal test Diistik Anlamsiz
tromboplastin zamani PT'den daha iyi sonucu etkinligi dislamaz
(aPTT)
Trombin zamani (TT) Yiiksek (asir1) duyarlh  Etkinligi gosterir Anlamsiz Anlamsiz
Kromojenik anti-faktérXa Anlamsiz Anlamsiz Yiiksek Kantitatif sonug
dizeyi
Ekarin pihtilasma zaman1 Duyarl Kantitatif sonug Anlamsiz Anlamsiz
(ECT)
Dilue trombin zamani Duyarh Kantitatif sonug Anlamsiz Anlamsiz
(dTT)
HepTest Duyarli Kantitatif sonug Duyarl Kantitatif sonug
Plazma ilag¢ diizeyi Duyarh Kantitatif sonug Duyarh Kantitatif sonug
Protrombinaz aracili Disuk Heniiz belirsiz Diisiik dozlar disinda Heniiz belirsiz
pihtilasma zaman (PiCT) duyarh
antikoagiilasyon diizeyini gostermekte yeterince olusumu igin gecen siire saniye cinsinden
duyarli  degildirler (117). Apiksaban ve kaydedilir. Plazmanmn rekalsifikasyonu gerekli

rivaroksaban’in maksimum etkinligi ila¢ alindiktan
3 saat sonra, edoksabanin 2 saat sonra ortaya ¢ikar
(118,119). Faktor X inhibitorleri arasinda
protrombin zamanina (PT) en ¢ok etki eden
rivaroksabandir, ardindan sirasiyla edoksaban ve
apiksaban gelir. Rivaroksaban PT'yi
konsantrasyona bagh bir sekilde uzatir. Test
hassasiyeti blylik o6lciide kullanilan reaktife
baghdir (120). Rivaroksabanin antikoagiilan etkisi
terapotik seviyenin iistiindeyse PT normal olamaz,
ama istenen diizeyde antikoagiilan etkinligi varken
de PT normal cikabilir (113). Apiksaban igin,
kullanilan reaktife bagl olarak, etkin antikoagiilan
etkinlige ulasilmis olsa bile PT normal bulunabilir.
Bu nedenle PT, apiksabanin plazma ilag
konsantrasyonlarini tahmin etmek veya etkinligini
degerlendirmek icin 6nerilmez (119). Edoksabanin
cok ytliksek dozlarinda PT uzar (118).

11.2. dTT: Dabigatranin kandaki
konsantrasyonu, ekarin veya trombin olusumunun
pithtilasma iizerine etkisini 6lcen kalibre edilmis
fonksiyonel testler kullanilarak  monitorize
edilebilir (2). Dilue edilmis trombin zamani
(diluted thrombin time - dTT) farkh dabigatran
kan konsantrasyonlarinda analitik olarak daha
sensitif sonuglar verdigi icin tercih edilebilir. dTT
Olciimi sirasinda hastanin plazmasinin seyreltilme
islemi icin 6dnceden bir havuzda toplanan normal
insan plazmasi kullanilir. Bol miktarda sigir ya da
insan plazmasit eklenerek sitrath plazmada
trombin zamam dlgilir. 37 C°'de fibrin pihtis
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degildir. dTT fibrinojenin fibrine déniisiim oranini
yansitir ve heparin ve dabigatran gibi direkt
trombin inhibitorlerinin plazmada varlhigindan
etkilenir (2,121).

11.3. ECT: Trombin olusumunun
inhibisyonunu gosterecek bir diger platform
ekarin pihtilasma zamanidir (ecarin coadulation
time-ECT) (122). Bir yilan zehiri olan ekarin
protrombini meizotrombine doniistiiren bir
enzimdir. Ortaya ¢ikan meizotrombin ise
fibrinojeni aktive ederek suni bir in vitro
koagiilasyon baslatir. Ekarinin  pihtilasmay1
tetikleyici etkisi trombine gore daha zayif oldugu
icin ortamdaki direkt trombin inhibitérii olan
dabigatranin varlig1 test siiresinin uzatir, yani ECT
direkt trombin inhibitorleri icin daha sensitiftir
(2). Ekarin ve dTT o6l¢climii yapan son jenerasyon
cihazlarda pihtilasma siiresi yerine kromojenik
substratlar kullanilmaktadir (Ecarin Chromogenic
Assay - ECA) (113).

HemosIL test (Instrumentation Laboratory,
Bedford, MA), DG-Clot DTI test (Grifols, Barselona,
Ispanya), Hyphen Hemoclot testi (Hyphen Biomed,
Neuville-sur-Oise, Fransa) ve Technoclot DTI
(Technoclone  GmbH, Viyana, Avusturya)
testlerinde koagulometri ile pthti olusumu takip
edilir. Koromojenik metodlar olan Biophen DTI
testi (Hyphen Biomed, Neuvillesur- Oise, Fransa)
ve Innovance DTI (Siemens Healthineers,Marburg,
Almanya) testleri ise fotometrik olarak takip
edilebilen spesifik kromojenik bir substratin Flla



tarafindan test ortamindan siipiiriilmesi esasina
dayanir. STA-ECA 1l testi (Stago, Asniéres sur
Seine, Fransa) dabigatran konsantrasyonlarinin
Olcliml icin kullanilabilecek kromojenik ekarin
testidir. Bu metotlar1 karsilastiran bir metaanaliz
tlm testlerin kabul edilebilir diizeyde anlamlh
sonug verdigini, ancak dabigatran
konsantrasyonuna gore farkli testlerle farkl
sonuglar ortaya ¢ikabilecegini gdstermistir. Dusiik
ve yiiksek konsantrasyonlar1 yakalayabilmek i¢in
en az iki kalibrasyon egrisi elde edilmesi gerekliligi
unutulmamalidir.  dTT  odlglimlerinde  DVT
proflaksisi icin kullanilirken 67 ng/mL, inme
proflaksisi i¢in kullanilirken 200 ng/mL iizerinde
dabigatran diizeyleri artmis kanama riski tasir
(2,113).

Faktér Xa inhibitorlerinin farmakodinamik
etkilerini gostermek daha zordur. Dilue trombin
zamanl ve ekarin ile indiiklenen pihtilasma zamani
testleri faktor Xa inhibitérlerinden etkilenmez.

11.4. Anti Faktor Xa Testleri: Faktor Xa
inhibitorleri rivaroksaban, apiksaban, edoksaban
ve betriksaban konsantrasyonlar1 6l¢iimi igin
fonksiyonel anti- faktor Xa testleri kullanilir. Bu
testler Faktor Xa aktivitesini Olcer, kromojenik
sentetik bir substratin faktér Xa tarafindan
stipiirilmesi prensibine dayanir. Test ortaminda
faktor Xa inhibitorii bulundugunda floresan veren
kromojenik maddenin stiplriilmesi
gerceklesmeyecek veya gecikecektir. Bu testler ilk
olarak diisiik molekil agirlikli heparinin etkisini
gosterebilmek amaciyla gelistirilmis testlerdir.
Faktor Xa aktivitesinin inhibisyon diizeyi, ilaci
kullanan hastalarda, saglikl ila¢ kullanmayan
bireylerin serumlari ile karsilastirilarak belirlenir.
Bu testlerde farkli ilag dozlarinda tepe
noktasindaki Faktor Xa aktivitesi, Faktor Xa
aktivitesi inhibisyonunun tepe noktasina c¢ikma
stiresi ve Faktor Xa aktivitesinin egri altinda kalan
alami1 oOlciilerek antikoagiilan etkinlik hakkinda
fikir sahibi olunmaya cahsiir (BIOPHEN DiXal,
BIOPHEN Heparin LRT, STA Liquid Anti-Xa,
Technochrom anti-Xa, HemosIL liquid anti-Xa, DG
Chrom anti-Xa) (2).

HepTest test ortaminda ekzojen faktor Xa'nin
inhibisyonunu o6lcer, heparinin faktér Xa'nin
inaktivasyonunu katalize etme diizeyini esas alir.
Rivaroksaban ve apiksaban icin kullanilabilir,
ancak Kklinik validasyon calismalarina ihtiyag
bulunmaktadir (111).
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11.5. LC-MS/MS: Faktér Xa inhibitorlerinin
konsantrasyonlarini gostermekte kullanilabilecek
bir diger yontem siv1 kromatografi-kiitle
spektrometresi/kiitle spektrometresi'dir (Liquid
Chromatography-Mass Spectrometry/ Mass
Spectrometry, LC-MS/MS). LC-MS/MS, siv1
kromatografisi ve kiitle spektrometrisinin fiziksel
ayristirma ve kiitle analizi yeteneklerini bir arada
kullanan analitik bir kimya teknigidir. Bu yontem
ilag molekiiline dogrudan ¢ok duyarhdir bu
nedenle pihtilasma prosediiriinden etkilenmez.
Kitle spektrometrisi ve anti-Xa kromojenik
tahlilleri, faktor Xa inhibitorleri icin en spesifik ve
sensitif testler olarak goriilmektedir. Ancak bu
testler ¢cok pahali olmakla birlikte 6zel egitimli
personel gerektirir, lilke genelinde acil sartlarda
ulasilmasi bugiin icin pek mimkiin
goziikmemektedir (113,117).

11.6. Diger Testler: NOAK'larin etkinligini
kantitatif olarak gosterebilecek bir diger alternatif
test trombin olusturma testleridir (Thrombin
Generation Test). Trombin olusturma testleri hem
hemostazi hem de antikoagiilan etkinligi
gostermek icin yaklasik ylizyildir kullanilan bir
testtir. In vivo hemostaz1 gostermekte PT ve
aPTT'den daha duyarldir, protein C, protein S,
antitrombin  gibi dogal antikoagiilanlardan
etkilenmez. Son yillarda florojenik substratlar
kullanip bulaniklik diizeyini kaydeden otomatik
testler gelistirilmistir, en ¢ok kalibre otomatize

trombogramlar (Calibrated Automated
Thrombogram - CAT, Asniers, Seine, Cedex,
Fransa; Technothrombin TGA,Technoclone,

Viyana, Avusturya) kullanilmaktadir.

Bu testte hasta plazmasi, pihti olusturmak
icin doku faktort, fosfolipidler, kalsiyum Kklorid ile
karistirthir. Zaman iginde trombin olusumu ve
¢oziilmesi takip edilirr Trombin olusumu
baslayana kadar gegen siire, tepe noktada trombin
olusumuna kadar gecen siire, tepe yiiksekligi, egri
altinda kalan alan ile hesaplanan total trombin
miktar1  oOlglilerek  kantitatif analiz  yapilir.
Dabigatran, rivaroksaban, apiksaban, edoksaban
ile yapilmis c¢alismalar bu testin kan ilag
diizeyinden bagimsiz olarak antikoagiilan etkinligi
gosterdigini ortaya koymustur. Ancak NOAK alan
hastalarda kullaniminin 6nerilmesi icin, tromboz
ve kanama ile test sonuclarinin korelasyonunu
ortaya koyacak yeni Kklinik calismalar gereklidir
(113).
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Tromboelastografi ve rotasyonel
tromboelastometri gibi viskoelastik testlerin
NOAK’lar icin sensitivitesi farkli ¢alismalarda ¢ok
farkli bildirilmektedir. Diisiik hatta terapotik
konsantrasyonlarda bile sensitif olmadigi kabul
edilmektedir (117). Mikro-akiskan bazli faktor I1-X
inhibitori testleri kanda NOAK saptamak igin
kullanilir. 30 ng/mL altindaki diizeylerde cerrahi
islem yapilabilir. ila¢ diizeyi 50 ng/mL altina
diistiigiinde antidot uygulamasi sonlandirilabilir
(117).

NOAK konsantrasyonlar1 ile Dilute Russell
viper venom time (DRVVT) testi arasinda kabul
edilebilir bir korelasyon gosterilmistir (123,124).
Prothrombinase-induced clotting time (PiCT;
Pentapharm, Basel, Switzerland), Claus metoduyla
fibrinojen diizeyi ol¢liml, tromboelastografi
(ROTEM, Tem Innovations, Munich, Germany; TEG,
Haemonetics, Braintree, MA) NOAK etkinligini test
etmek i¢cin kullanimi giindemde olan diger aday
testlerdir (125).

12. NOAK Kullanmakta iken iskemik inme: Ne
Yapmal1?

Tekrarlayan inme riski, ilk inmeden sonraki
ilk 90 giin boyunca en yiiksektir. Erken niiks, daha
uzun hastanede yatis siiresi ve artmis noérolojik
sakatlik ve 6liim gibi ciddi sonuglarla iligkilidir. Bu
nedenle anti-trombotik tedavi altinda inme
geciren hastalarda tedavinin tekrar diizenlenmesi
biiytik 6nem tasimaktadir. Son yillarda kullanima
giren NOAK’lar NVAFlu hastalarda primer ve
sekonder inme oOnlenmesinde yeni bir tedavi
donemini baslatmistir. VKA gibi geleneksel
ajanlarla Kkarsilastirildiginda, NOAK'lar etkinlik,
glvenlik (intraserebral kanama riski) ve kullanmim
kolaylig1 acisindan avantajlara sahiptir (126,127).
Calismalarda NVAF’lu hastalarda inmeyi 6nlemede
en az varfarin kadar etkili ve giivenli olduklar
gosterilmis olan NOAK'larin kullanimi giderek
yayginlasirken, NOAK alirken inme gelisen
hastalara yaklasim konusundaki tartismalar da
artarak devam etmektedir. Hem iskemik hem de
hemorajik inme gelisimi varfarine gore NOAK
kullanan hastalarda daha diisiiktiir ancak klinik
soru teskil edecek oranda (yillik iskemik inme riski
%1-2, hemorajik inme riski %0.5) meydana
gelmektedir (128).

Akut iskemik inme ile gelen hastalarda
intravendz trombolitik tedavi baslama agisindan
koagiilasyon bozuklugunu hizla degerlendirmek
biiyiik 6nem tasir. NOAK'lar i¢cin antikoagiilan
etkiyi kantitatif degerlendiren pratik bir test

Tiirk Beyin Damar Hastaliklar1 Dergisi 2020; 26(3): 190-235

217

yoktur (bkz. Bolim 11). Dabigatran i¢in aPTT;
rivaroksaban, edoksaban ve apiksaban i¢in ise
anti-faktor Xa testleri yapilabilir (103). Rutinde
kullanilan koagiilasyon testleri NOAK’larin etkin
plazma konsantrasyonunu giivenilir bir sekilde
dokiimente etmez. AHA'nin son onerisi NOAK
alimi iizerinden en az 48 saat gegmemisse ve
uygun laboratuvar testleri (aPTT, INR, platelet
sayisl, ekarin pihtilasma zamani, trombin zamani
ya da anti-faktor Xa aktivitesi gibi) normal
olmadik¢a IV tPA kullanilmamas1 seklindedir
(129). Literatiirde NOAK kullanmakta iken iskemik
inme gelisen hastalarda IV tPA kullanimi makul
gosteren veriler de mevcuttur. GWTG-Stroke
(“American Heart Association Get with the
Guidelines-Stroke  Registry”)  veri  bankasi
bunlardan biridir. Bu veri bankasinin 2018’de
yapilan bir analizinde gore ilk 4,5 saat icinde IV
tPA 42.887 akut iskemik inme hastasina verilmis
olup, bu hastalarin 251’'i NOAK (dabigatran 87,
rivaroksaban 129, apiksaban 35) ve binbesytzil
subterapotik  (INR<1.7) VKA  almaktaydi.
Semptomatik post-tPA intrakranial kanama
yuzdesi NOAK grubunda 4,8 ve varfarin alanlarda
4,9, OAK kullanmayanlarda 3,9 olup, aradaki fark
istatistiksel olarak anlamlh degildi. Her ii¢ grup
arasinda yasami tehdit eden ciddi hemorajik,
hastane i¢ci mortalite, taburculukta fonksiyonel
durum gibi parametreler agisindan da anlamh fark
bulunmamist1 (130).

NOAK kullanan ve iskemik inme geciren
hastalarda IV trombolize etkinlik ve giivenligini
arastiran bir meta-analizde ise 55 c¢alismadan
derlenen 492 NOAK altinda (dabigatran 181,
rivaroksaban 215, apiksaban 40, bilinmeyen NOAK
56 hasta) IV tPA uygulanan olguda en son NOAK
alimt ile semptom baslangici arasi siirenin
medianinin 8 saat oldugu gorilmiistiir. Cogu hasta
son NOAK dozunu inmeden 6nceki 24 saat icinde
almistir (%55 hasta 12 saat, %34 hasta 13-24 saat
icinde). 2015’de idarucizumab, 2018’de andexanet
alfa’nin kullanima girmesi ve antikoagiilasyonun
tersine cevrilebilmesiyle kanama riskinde azalma
ihtimali ¢ikmistir. NOAK kullanirken gelisen akut

iskemik inme hastalarinda bu ajanlarla
koagiilopati  diizeltildikten sonra IV  rtPA
kullanimini destekleyen veriler giderek

artmaktadir. imkan varsa bu ajanlar kullanildiktan
sonra erken dénemde de IV rt-PA uygulanabilir
(131).

NOAK kullanirken iskemik inme geciren
hastada giincel verilere goére trombektomi, IV



tPA’dan daha giivenli gériinmektedir. Bu konuyu
ele alan bir c¢alismada sadece mekanik
trombektomi uygulanan OAK altindaki hastalarda
(23 VKA, 9 rivaroksaban, 3 apiksaban, 1
dabigatran) kullanmayanlara gore intraserebral
kanama, rekanalizasyon basarisi ve uzun dénem
prognoz acisindan anlaml fark saptanmamistir
(132).

Varfarin alan hastalar igin subterapotik
antikoagiilasyon tedavi basarisizliginin en yaygin
nedeni iken NOAK alan hastalar i¢in en sik
nedenlerden biri atlanan dozlardir. Bir ¢alismada
rekiirren iskemik inme riski uygun NOAK dozunda
%1,9 iken, diisik NOAK dozunda %20 olarak
bulunmustur. Uygun ve diisiik doz grubunda
intraserebral kanama orani arasinda anlaml fark

goriilmemistir.  Yani standart doz NOAK,
intrasererbal kanama riskini arttirmadan iskemik
inme tekrarim1 azaltmaktadir (133). NOAK

kullanan 713 AF’li hastanin karsilastirildigi bir
diger c¢alismada ¢oklu degiskenli analizlerde
iskemik serebrovaskiiler olaylar NOAK yetersiz
dozu, atrial dilatasyon, hiperlipidemi ve yiiksek
CHA:2DS2-VASc skoru ile iligkili bulunmustur (134).
ORBIT-AF calismasinda (“Outcome Registry for
Better Informed Treatment of Atrial Fibrillation”)
NOAK ile tedavi edilen 7 hastanin 1'ine diisiik doz
NOAK ile regete edildigini bildirilmistir (135). Yani
diistik doz rekiirrens i¢in sik ve 6nemli bir neden
olabilir.

Diger 6nemli bir konu da NOAK kullanirken
iskemik inme geciren hastalarda tekrar OAK
tedavinin baslanma zamanidir. Bazel ¢alismasinda
akut iskemik inme veya TIA ile basvuran sekonder
profilaksi olarak NOAK ya da VKA baslanmis
ardisik toplam 204 NVAF hastasi en az 3 ay
izlenmis, erken (inmeden sonraki ilk 7 giin)
baslanan hastalarda iyi fonksiyonel prognoz geg
NOAK baslananlardan daha yiiksek (%38’e %13)
iken mortalite artis1 olmamis ve hi¢c semptomatik
intrakranial kanama goériilmemistir (136). Ancak
bu konuda yapilan c¢alismalar yeterli diizeyde
degildir. NOAK’lar ile intraserebal kanama riskinin
VKA’den daha diisiik oldugu bilindigine gore, akut
iskemik inme sonrasinda rekiirren inmeden
korunmak icin tekrar NOAK baslanacaksa, en
azindan varfarin tekrar baslanma zamani kadar
(olasilikla da daha erken) beklendikten sonra
baslanmasi giivenli goziikmektedir. Enfarktin
biiyiikligiine gore degismekle birlikte ilk 7 giinde
baslanmasi da giivenli durmaktadir. Gerekli olan
olgularda, ozellikle genis enfarktlarda daha ¢ok
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varfarin i¢in 6nerilmis olan OAK baslama zamani
algoritmas1 NOAK’lar icin de uygulanabilir (86).
Ozellikle tekrarlayan inme riski yiiksek ve kiiciik
iskemik lezyonlar1 olan hastalarda, literatiir
verilerini de géz oniine aldigimizda, tedaviye inme
sonrasl ilk 7 giin icinde baslanmasi giivenli olabilir.

Inme tekrarini énlemek icin tedavi kararinda
hastanin kullandigt NOAK ilact diizenli alip
almadigy, doz atlayip atlamadigi, uygun dozda alip
almadig biiylik 6nem tasimaktadir. Diisiik doz bir
NOAK kullanirken iskemik inme gegirmisse aymni
molekiil etkin doza cikilabilir ya da baska bir
NOAK’a gecilebilir. Standart etkin dozda bir NOAK
kullaniyorsa, iskemik inme rekiirrens
onlenmesinde daha etkin oldugu diisiintilen baska
bir NOAK’a gecilebilir.

Etkinligi ylksek ve wuygun dozda NOAK
aliyorsa, terapotik aralikta oldugu yakindan
izlenmek sartiyla VKA'ne gecilebilir. Ayrica, NOAK
endikasyonu tekrar goézden gecirilmeli, VKA'ne
ihtiyagc  olup  olmadigi  bir kez daha
degerlendirilmelidir. Atrial apendiksin kapatilmasi
diistiniilebilir. NOAK altinda inme geciren tiim
hastalar ilk kez inme geciriyormus gibi tekrar
incelenmeli, inmenin baska bir nedeni (kiiciik
damar hastaligl gibi) olabilecegi akilda tutulmal
ve arastirtlmalidir. Tim risk faktorleri tekrar
degerlendirilmelidir (134). NOAK kullanmakta
olan olgularda akut inme gelisiminde izlenecek
olan stratejiyi belirlemek amaci ile planlanan
“ARAMIS” gibi calismalarin sonuglari, bu hastalara
yaklasimimiza 1s1k tutacaktir (136). Bu calismalar
sonuclanana daha kesin veriler elde edilene degin,
fayda-zarar oram gozetilerek, hangi tedavinin en
uygun olduguna her hasta o6zelinde karar
verilmelidir.

13. Antiagregan NOAK Kombinasyonu

Koroner arter hastaligi ve AF ileri yas ile
birlikte daha sik goriiliir. Perkiitan koroner girisim
(PKG) hastalarin yaklasik %5-8’inde beraberinde
AF gozlenir. Randomize kontrollii ¢alismalar
sonucunda AF’li hastalar1 embolik inme ve
sistemik embolizmden korumada OAK’lar en etkin
tedavi secenekleridir ve mevcut kilavuzlarda
CHA:DS2-VASc skoru = 2 (erkek) = 3 (kadin)
hastalarda Klas I ve skoru erkek hastalarda 1
kadin hastalarda 2 olan hastalarda klas Ila kanit
dizeyinde OAK kullanimi o6nerilir (12). Dual
antiplatelet tedavi de stent uygulamalari
sonrasinda hastalarin  stent trombozundan
korumasi icin dnerilmektedir. Ancak AF’si olan ve
PKG o6nerilen hastalarda Asetil salisilik asit (ASA) +

Tiirk Beyin Damar Hastaliklar1 Dergisi 2020; 26(3): 190-235



Acar ve ark.

OAK + Klopidogrelin tek basmma O0AK'la
kiyaslandiginda 3-4 kat kanama riskini arttirdigi
gozlenmistir  (137). Birgok c¢alismada ikili

antiagregan tedaviye NOAK’larin eklenmesinin
klinik fayda saglamadigr gibi major kanama
oranlarim1  arttirdigt  gozlenmistir. ~ ATLAS-
ACS2TIMI 51 c¢alismasinda rivaroksaban 2x2,5
mg/gliin veya 2x5 mg/gln ikili antiagregan ile
birlikte verildiginde iskemik olaylar daha az
goriilmekle birlikte major kanamalarin arttigl
goriilmistiir (138). APRAISE-2 calismasinda da

tam doz apiksaban ile ikili antiagregan
kombinasyonunda  goriillen artmis  major
kanamalar nedeniyle calisma erken

sonlandirilmistir (139). OAK ve P2Y1: inhibitori
kullanan hastalarda ASA'nin erken kesilmesi veya

sadece periprosediirel donemde kullanilmasi
bircok c¢alismada arastirilmistir. Bunlardan ilki
olan randomize WOEST calismasinda

VKA+ASA+klopidogrel ile VKA+klopidogrel kollari
karsilagtirllmistir. Bu tglii tedavi paradigmasi,
VKA ve klopidogrel kombinasyonunun
konvansiyonel TUglii tedaviyle Kkiyaslandiginda
trombotik ve embolik olaylar1 arttirmadan kanama
komplikasyonlarinin azaldigim1  gosteren bu
calismadan sonra degismistir (140). Ardindan
yapillan 4 c¢alismanin icerikleri Tablo 18’de
Ozetlenmistir (141-144).

Tablo 18. PKG sonrasi antikoagiilan ve antiagregankombinasyonu ile ilgili calismalarin karakteristikleri.

Uglii antitrombotik ikili antitrombotik  Eslik eden kol Hastalar Ortalama Ortalamacins, Gegirilmis CHA2-DS2VASc HAS-BLED
tedavi tedavi (n) yas (y11) n (%) inme, n (%)
Pioneer VKA-INR 2-3 Rivaroxaban Rivaroxaban
AF(142) P2Y12 1x15mg+ P2Y12 2X2,5mg+ ASA+ 2124 70 1582 (%74) 0(%0) 3,7+/-1,6 3,0+/-0,9
inhibitori+ASA inhibitori P2Y12 inhibitori
RE-Dual VKA-INR 2-3 Dabigatran Dabigatran
PCI (141) P2Yizinhibitori + 2x150mg+ P2Y12 2x150mg+ 2725 69/72* 2070(%76) 226 (%8,3) 3,7+/-1,5 2.7+/-0.7
ASA inhibitori P2Y12 inhibitori
Augustus VKA-INR 2-3 Apixaban Ikincil
(143) P2Y1z inhibitoric.  2x 5 mg+ P2Y1z randomizasyon 4614 71 3277(%71) 633 (%13,8) 3,9+/-1.6  2.9+/-0.9
+/- ASA
Entrust AF VKA-INR 2-3 Edoxaban 1x60mg
(144) P2Y1zinhibitori+ +P2Y12 _ 1506 70 1120 (%74) 189 (%12,5) 4.0 (3.0-5.0) 3.0 (2.0-3.0)

ASA

PIONEER AF-PCI ¢alismasinda daha oOnce
inme proflaksisinde onerilmeyen diisiik doz
rivaroksaban kullanilmistir. Orta ytiksek riskli
hastalarda daha ¢cok iskemik inme gézlenmistir. Bu
nedenle orta yiiksek riskli hastalarda inmeden
korumada VKA temelli iiclii tedavi i¢in yeterli bir
alternatif gibi goziilkmemektedir.

RE-DUAL PCI calismasinda yiliksek doz
dabigatran kullaniminda benzer iskemik risklerle
birlikte daha diisiik kanama oranlar1 gozlenmistir.
Diisiik dozda ise artmis iskemik risk mevcuttur.
Geng hastalarda yliksek dozun kullanimi uygun bir
endikasyon olabilir (142).

AUGUSTUS c¢alismasinda her iki antikoagiilan
kolunda iskemik ve embolik olaylar benzer olup
ASA eklenmesiyle birlikte iskemik ve embolik
olaylarda azalma olmamakla birlikte major
kanama oranlarimin arttigi gozlenmistir. ilk 30
gilinde eklenen ASA kanama artisina neden olurken
iskemik ve embolik olaylarda azalmaya neden
olmustur ancak 30 giinden daha uzun
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kullannminda iskemik olaylar1 azaltmadig gibi
ciddi kanamalarda artisa neden olmustur. Ozetle
inme proflaksisinde kullanilan dozlarda giivenilir
oldugu bu c¢alismada gozlenmistir. Apiksaban
temelli ikili ve fUgli tedavilerde anlamh artis
gozlenmemistir (143).

ENTRUST-AF  PCI  c¢alismasinda  inme
proflaksisinde  onaylanan  dozlarda  P2Yi1:
inhibitdrleri ile birlikte kullanildiginda VKA temelli
icli tedaviye kiyasla daha az kanama goézlenmistir.
Ancak ilk haftada gozlenen artmis iskemik olay
insidansit ASA’'nin erken donemde birkag giin daha
verilmeli mi sorusunu akla getirmistir (144).

13.1. Yashlarda Dual Tedaviler: Yash
hastalarda NOAK'lar ile VKA'ya kiyasla daha az yan
etki goriilmesi beklenir. Major kanamalarla ve
iskemik olaylarla ilgili yukarida bahsedilen
calismalarda yeterli veri bulunmamaktadir. Ancak
Ozetle AF’si olan yash hastalarda PKG gerektiginde
periprosediirel ASA verilmesi ile birlikte NOAK ve
klopidogrel verilmesi uygun olabilir.
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13.2. Fayda Zarar Degerlendirilmesi:
NOAK temelli dual tedavilerde VKA temelli iiclii
tedaviler ile karsilastirildiginda major

kardiyovaskiiler olay riskinde %0,4 mutlak artis
gozlenirken major kanamalar acgisindan  %1,1
mutlak azalma gozlenmekte ve fayda zarar
agisindan NOAK temelli ikili stratejiler lehine %0,7
mutlak fayda goriilmektedir (145). AUGUSTUS
¢alismasinin alt analizinde ii¢lii tedavinin major
kardiyovaskiiler olaylar acgisindan ilk ayda
avantajli oldugu ancak 30 giinden sonra bu
faydanin devam etmedigi gosterilmistir (146).
13.3. ASA Tedavisi Siiresi ve Stent
Trombozu Riski: ASA’nin erken sonlandirilmasi
stent tromboz riskini akla getirmektedir. Ancak
tim c¢alismalarda stent tromboz riski diisiik
saptanmistir. AUGUSTUS calismasinda bir stent
trombozunu engellemek igcin 250 hastaya ASA
eklemek gerekirken ASA eklenen 55 hastadan
birinde major kanama saptanmistir. Bu nedenle

Inmede NOAK kullanimi

ASA’'nin 30 giinden sonra OAK+P2Y12 inhibitorleri
ile birlikte kullaniminin gerekmedigi sonucuna
varllmaktadir. ilk ayda hasta bazinda kanama ve
iskemi riski degerlendirilerek karar verilebilir.

13.4. Karotis Stenozu Olan Hastalarda
Yaklasim: Karotis stent hastalarinda
periprosediirel iskemik olay riskini azaltmak icin
ikili antiplatelet tedavi onerilir (147). Hawkins ve
arkadaslar1 antikoagiilan tedavinin gegici olarak
kesilerek ikili antiplatelet tedaviye gecilmesinin
iskemik inme riskinde artis ile sonuglandigini
gozlemlemistir (148). Hemorajik komplikasyon
riskini en aza indirmek icin eger miimkiinse VKA
tedavisi alan NVAF hastalarinda NOAK'a ge¢mek
tercih edilebilir (149). Avrupa Kardiyoloji
Dernegi'nin 2020 kilavuzunun (150) oral
antikoagiilan ve antiagregan tedavilerin birlikte
kullanilmas: gereken hastalarda tercih edilecek
tedavi stratejileri ve kullanim stireleri ile ilgili
onerileri Tablo 19’da 6zetlenmistir.

Tablo 19: Avrupa Kardiyoloji Dernegi’'nin 2020 rehber dnerileri.

Akut koroner sendromu (AKS) olan AF hastalarinda éneriler

Smif Seviye

Komplike olmayan PCI uygulanan AKS'li AF hastalarinda, stent trombozu riski diisiikse ve kanama riskiyle
ilgili endiseler, stent trombozu riskiyle ilgili endiselerin 6niine geciyorsa aspirinin erken kesilmesi (<1 | B
hafta) ve bir OAC ve bir P2Y12 inhibitori (tercihen klopidogrel) ile ikili tedaviye 12 aya kadar devam

edilmesi onerilir

AKS dan sonra 1 haftadan uzun siire Aspirin, klopidogrel ve OAK ile ti¢lii tedavi ancak kanama riskinden

daha fazla stent trombozu endisesi oldugunda en fazla 1 ay siire ile 6nerilebilir. Tedavi plani, hastaneden Ila C
taburcu olurken agikga belirtilmelidir.

AF’li hastalar icin genel dneriler ve es zamanl1 antiplatelet tedavi endikasyonu Smif Seviye
NOAC i¢in uygun AF hastalarinda, antiplatelet kombinasyonu gerekliliginde VKA yerine NOAC tercih I A
edilmesi 6nerilir

Kanama riski yiliksek olana hastalarda (HAS-BLED>3) kanama riskini azaltmak i¢in tekli veya DAPT Ila B
siiresince Rivaroxaban 20mg yerine Rivaroxaban 15 mg tercih edilmelidir.

Kanama riski yiliksek olana hastalarda (HAS-BLED>3) kanama riskini azaltmak i¢in tekli veya DAPT Ila B
siiresince Dabigatran 150mg yerine Dabigatran 110 mg tercih edilmelidir

VKA endikasyonu olan hastalarda antiplatelet kombinasyonu gerektiginde TTR%70 INR 2-2,5 arasinda Ila B
olacak sekilde dikkatlice diizenlenmelidir.

PCI uygulanan AF’li kronik koroner sendrom hastalarinda éneriler Smif Seviye

Komplike olmayan PCI'den sonra, aspirinin erken kesilmesi (<1 hafta) ve 6 aya kadar OAC ile ikili

tedaviye devam edilmesi kullanilan stent tiiriinden bagimsiz olarak stent trombozu riski diisiikse veya I B
kanama riski ile ilgili endiseler stent trombozu riskiyle ilgili endiselerin 6niine gegiyorsa dnerilir.

Stent trombozu riski yliksek oldugunda 1 haftadan daha uzun siire aspirin, klopidogrel ve OAC ile ti¢lii

tedavi ancak kanama riskinden daha fazla stent trombozu endisesi oldugunda en fazla 1 ay siire ile

Ila C

diisiiniilmelidir. Tedavi plani, hastaneden taburcu olurken agik¢a belirtilmelidir.
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Tiim c¢alismalardan ¢ikan ortak sonug,
kanama yogun antitrombotik tedavi ile
artmaktadir. PKG yapilan AF hastalarinda inmenin
ve koroner iskeminin Onlenmesi i¢in inme
proflaksisinde dnerilen dozlarin kullanimi 6nerilir.
NOAK temelli stratejiler VKA temelli stratejilere
gore daha az kanama riskleri nedeniyle tercih
edilmelidirler. 30 giinden sonra ASA eklenerek
uygulanan gl tedavilerin kullanimini
destekleyen veri yoktur. {lk ay icerisinde stent
trombozu riski nedeniyle bu hasta grubunda fayda
zarar oranlari degerlendirilerek hasta bazinda
optimal antitrombotik tedavi karar1 verilmelidir.
Yiiksek inme riski olan yash hastalarda doz
azalmaktan kaginilmalidir.

14. NOAK Kullanan Hastada Hemorajik inme

Antikoagtilan tedavi alan hastalarda bu tedavi
ile iliskili intrakraniyal kanamalar; intraserebral,
intraventrikiiler, subaraknoid, subdural ve
epidural mesafelere olabilmektedir. Bu kanamalar
bazen defisit olusturmayan hafif ve gecici, bazen
de hayati tehdit edebilecek kadar ciddi sonuglara
yol acabilmektedir. Antikoagiilan ile iligkili
intrakranial kanamasi olan hastalarda hematom
biiyiimesi, norolojik kotlilesme, major sakatlik
riski ve oOlim nedeniyle antikoagiilasyonun
kesilmesi ve tersine c¢evrilmesi acil bir tibbi
durumdur. Burun kanamasi, ciltte morarma, yavas
gastrointestinal kanamalar gibi minér kanamalar
genellikle lokal hemostatik  dnlemler ile
konservatif olarak yonetilebilir. Ancak ciddi major
kanamasi olan hastalar yogun bakim ortaminda
uygun hemodinamik destek verilerek tedavi
edilmelidir. Kanama yonetimi i¢in secenekler
arasinda aktif kdmiir veya hemodiyaliz ile ilacin
uzaklastirilmasi, antifibrinolitik ajan, pihtilasma
faktorii triinleri (PCC: “Prothrombin Complex
Concentrate”, aPCC:”activated Prothrombin
Complex Concentrate”), spesifik antidotlar
ve/veya cerrahi midahaleler sayilabilir (Tablo
20).

14.1. Major Kanamasi Olan Tiim Hastalar
icin Yapilmas1 Gereken Temel Tedavi
Stratejileri

Tim antikoagiilan ve antiplatelet tedavi
derhal kesilmelidir.

Hizl ve siirekli hemodinamik degerlendirme
yapilmalidir.

Etkili bir hava yolu ve genis capl bir venoz
damar yolunun ag¢ik olmasina dikkat edilmelidir.
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Viicut 1sis, kan pH ve Kkalsiyum dahil
elektrolit dengesinin optimizasyonu saglanmalidir.
Akut intraserebral kanamalarda rehber
onerilere uygun olarak 150-220 mmHg sistolik
kan basincinin 140 mmHg esigine kadar, 220
mmHg ve lzerindeki sistolik kan basincinin ise
140-160 mmHg sinirlarina kadar diisiiriilmesinin
makul bir hedef oldugu 6nerilmektedir (151).
Trombosit transfiizyonu, trombosit sayis1 <
100,000 /microl. veya bilinen bir trombosit
fonksiyon kusuru olan bir birey i¢in uygundur.
Hemoglobin diizeyi, hem kanamanin siddetini
degerlendirmek hem de eritrosit tranfiizyonunun
gerekliligini belirlemek i¢in yararh olabilir.

NOAK’larin renal bagimlihig:
disiintldiigiinde, belirgin kanamasi olan
hastalarda kreatinin ve kreatinin Kklerensi

bakilabilir. Ayrica, tiremi trombosit fonksiyonunu
bozarak hemostazi daha da azaltabilir.

Karaciger fonksiyonunu degerlendirmek bize
azalmis hemostazi artirmak icin bir katki
saglayabilir.

14.2. Antikoagiillan Ajanin Etkisini Geri
Cevirmek Ii¢in Yapilmasi Gereken Tedavi
Stratejileri

Dabigatran icin spesifik antidot Idarucizumab
(Praxbind®) iken, direkt faktor Xa inhibitorleri
icin antidot Andexanet alfa (AndexXa®)'dur.

Pihtilasma faktori triinleri (PCC ve aPCC)
gibi nonspesifik ajanlar,

Antifibrinolitik ajanlar,

Desmopressin (DDAVP®),

Dolasimdan veya gastrointestinal sistemden

ilacin  uzaklastirllmasi; oral aktif komiir
uygulamas1 gastrointestinal sistemden heniiz
emilmemis olan antikoagiilanlar1  tutarak
sistemden uzaklastirabilir.

Hemodiyaliz.

Bu stratejiler klinik deneyimler ve olgu
serilerinden elde edilen verilere dayandirilarak
olusturulmustur. Burada amac hayati tehdit eden
kanama riskini, artirilabilen tromboz riski ile
dengelemeye calismaktir. Bununla birlikte PCC ve
bazi  antidotlar = tromboza neden  olma
potansiyeline sahip olduklarindan minér kanamasi
olan hastalarda dikkatli olunmaldir. Yani bir
baska deyisle bu triinlerin kullanimi rutin veya

“standart bakim” olarak disiiniilmemelidir.
Klinisyen olusabilecek trombozun farkinda
olmaldir.
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Tablo 20. NOAK ile iliskili kanama sonrasi tedavi stratejileri.

Kanama tipi Ajan

Olas1 miidahaleler

Major kanama
= Intrakranial
= Retroperitoneal
= Kompartman sendromu
=  Masif gastrointestinal

Dabigatran (Pradaxa®)

Rivaroxaban (Xarelto®)

Apixaban (Eliquis®)
Edoxaban (Lixiana®)

Betrixaban (Bevyxxa®)

Minor kanama
L] Epistaksis
. Morarma
. Yavas gastrointestinal

Dabigatran (Pradaxa®)

Rivaroxaban (Xarelto®)

Apixaban (Eliquis®)
Edoxaban (Lixiana®)

Betrixaban (Bevyxxa®)

Idarucizumab

aPCC (FEIBA®) *

Antifibrinolitik ajan

Antikoagiilan kesilmesi

Oral aktif ko miir

Hemodiyaliz

Anemi icin gerekirse eritrosit

slispansiyonu

=  Trombositopeni i¢in trombosit
stispansiyonu

- Cerrahi

Andexanet alfa (AndexXa®)

PCC (Kcentra®)

Antifibrinolitik ajan

Antikoagiilan kesilmesi

Oral aktif ko miir

Hemodiyaliz

Anemi i¢in gerekirse eritrosit

suspansiyonu

=  Trombositopeni i¢in trombosit

siispansiyonu

Cerrahi

Lokal hemostatik 6nlemler

Antikoagiilan kesilmesi

Yarilanma omri

Antifibrinolitik ajan

Lokal hemostatik 6nlemler

Antikoagiilan kesilmesi

Yarilanma omri

Antifibrinolitik ajan

aPCC: activated Prothrombin Complex Concentrate

*aPCC sadece Idarucizumab kullanilamiyorsa ve/veya devam eden kanamanin saatler iginde 6liimciil olma olasilig1 ytiksekse kullanilmasi 6nerilir
9§ Bobrek fonksiyonu bozuldukga 6zellikle Dabigatran’in yar1 6mri uzayacaktir. Siddetli karaciger yetmezliginde de Rivaroxaban, Apixaban, Edoxaban ve

Betrixaban'in yar1 6mrii uzayacaktir.

14.2.1. Idarucizumab (Praxbind®):
Dabigatran (direkt trombin inhibitorii)
antikoagiilasyonunun  tersine  cevrilmesinde

kullanilan ve 2015 yilinda FDA onay1 alan ilk
antidottur (74). Kullamim sekli, art arda iki
infizyon (2x2,5 g kicik sise) seklindedir.

Idarucizumab normal TT olan hastalarda
kullanilmamalidir.
14.2.2. Andexanet Alfa (AndexXa®):

Rivaroksaban ve Apiksaban ile olusan kanamalari
tersine cevirmek icin 2018 yilinda FDA onay1 almis
bir antidottur. Diisiik doz - 30 mg/dk 400 mg
bolus, ardindan 2 saat 480 mg infiizyon
(Rivaroksaban < 10 mg, Apiksaban < 5 mg veya
faktor Xa inhibitoriniin son dozundan bu yana = 8
saat gectiyse). Yiiksek doz - 30 mg/dk 800 mg
bolus, ardindan 2 saat 960 mg infiizyon
(Rivaroksaban > 10 mg, Apiksaban > 5 mg veya
faktor Xa inhibitoriiniin son dozundan bu yana < 8
saat gectiyse) seklinde kullanilir. Yapilan bir
calismada faktor Xa inhibitor kullanimu ile iliskili
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akut major kanamasi olan hastalarda Andexanet
alfa kullanilmasi sonrasi iyi hemostatik etkinlik
gorilmistiir (73).

14.2.3. Pihtilasma Faktorii Uriinleri: Bu
grupta aktive edilmemis PCC ve aktive edilmis PCC
bulunur. PCC, plazmadan saflastirilmis protein C
ve protein S ile birlikte yliksek seviyelerde ii¢ veya
dort pihtilasma faktori (11, VI, IX ve X) igerirler.

Intravenéz olarak dakikada 2 ml hizinda
uygulanmasi tavsiye edilmektedir. Etkinlik
acisindan  sabit dozlamanin daha  kolay

uygulanabilir oldugunu gosterilmistir (152). Risk-
yarar oranin 6n goriilememesi nedeniyle ikinci doz
pek onerilmez. aPCC, aktif formda en az bir faktor
iceren PCC’lerdir.

FEIBA®, Amerika Birlesik Devletleri'nde
bulunan tek aPCC'dir. Diger iilkelerde de farkh
isimlerle mevcuttur. FEIBA® i¢in onerilen doz
arahig1 50 - 100 iinite/kg’dir. Oneriler, Andexanet
ve PCC driinlerini  birlikte  kullanmama
yoniindedir.
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14.2.4. rFVIla (Recombinant Activated
Factor VII): rFVIla'nin in vitro olarak
koagiilasyonu sagladigi gosterilmis olsa bile

hayvan kanama modelleri direkt oral antikoagiilan
ile iliskili kanamalarda rFVIla'nin yararh olacagini

disundirmemistir.
14.2.5. Plazma Uriinleri: Taze dondurulmus
plazma (TDP) kullanimi, diliie koagilopati

gelistirmis olan agir kanamali hastalarda masif
transfiizyon protokoliiniin bir pargast olarak
uygun olabilir. Ancak, bu plazma iriinlerin
hacimsal asin yiik ve enfeksiyon bulasmas1 gibi
cesitli potansiyel riskler tasimasi nedeniyle direkt
oral antikoagiilanlara bagh kanamalarda kullanimi
pek dnerilmemektedir.

14.2.6. Antifibrinolitik Ajanlar: Tranexamic
asit ve epsilon aminocaproic asit gibi
antifibrinolitik ajanlar siddetli kanama igin
kullanilabilir. Her ikisinin de oral ve intravenoz
formlar1 vardir. Ancak, major ve hayati tehdit eden
kanamalar i¢in intraven6z uygulama tercih edilir.

14.2.7. Desmopressin (DDAVP®): Diisiik
tromboz riski, diisik maliyet ve yaygin
kullanilabilirlik géz 6ntine alindiginda major ve
hayati tehdit eden direkt oral antikoagiilan ile
iliskili kanamasi olan hastalarda uygun olabilir.
Subkutan veya intravenoz olarak kullanilabilir.
Doz 0,3 mcg/kg'dur.

14.2.8. Oral Aktif Kémiir: Oral antikoagiilan
dozu son iki saat icinde alindiysa oral aktif komiir
uygulamasi onerilebilir. Doz, 50-100 g’dur.

14.2.9. Hemodiyaliz: Secilmis hastalarda
eger ilag uzaklastirma potansiyeli ytliksek ise
hemodiyaliz kullanilabilir (Dabigatran). Direkt
faktor Xa inhibitorleri (Rivaroxaban, Apixaban,

Edoxaban, Betrixaban) hemodiyaliz ile
uzaklastirilamaz.

Intrakraniyal kanamalar sonrasi NOAK
baslanilmasi karari zordur. Hastanin

tromboembolizm riski ve hemorajik komplikasyon
arasindaki denge gozetilerek hasta bazh bireysel
karar verilmelidir. Bu tip hastalarda sol atrial
apendiks kapama yo6nteminin NOAK’a alternetif
bir tedavi olabilecegi de akilda tutulmalidir.
15. Yiiksek Hemorajik inme Riski Altinda Atrial
Fibrilasyonda NOAK

AF, iskemik inme riskini bes kat arttiran
kompleks tibbi bir durumdur (153). Antikoagiilan
tedavinin AF’li hastalarin icte ikisinde iskemik
inme riskini azalttigt ve bunu ekstrakraniyal
kanamada minimal artis ile sagladigi bildirilmistir
(154,155). Her antikoagiilasyon  kararinin

Tiirk Beyin Damar Hastaliklar1 Dergisi 2020; 26(3): 190-235

223

dogasinda kanama riski vardir; ancak
ongorilmesi zor olan ciddi komplikasyonlardan
biri nispeten az goriilmekle beraber, daha 6liimciil
seyreden ve de sag kalanlarda agir engellilik ile
iliskilendirilen intrakraniyal kanamalardir
(156,157).

Etkisini faktér-Xa inhibisyonu ile gosteren
rivaroksaban, apiksaban ve edoksaban ile direkt
trombin inhibitori olan dabigatran eteksilat genel
olarak NOAK olarak isimlendirilirler ve vitamin K
antagonisti ilaglarla kiyaslandiklarinda etkilerinin
daha erken baslamasi, ilag etkinlik takibine gerek
duyulmamasi, gida etkilesimlerinin nadir olmasi,
daha diisiik yan etki profili gostermeleri gibi
onemli avantajlar1 bulunur (158). Tim bu pozitif
ozelliklerinin yan1 sira riskli durumlarda
etkinliklerini degerlendirebilecek standart
laboratuvar testleri ve koagiilasyon belirteglerinin
olmamasi, kanama komplikasyonu gelismesi
halinde heniiz iyi belirlenmis antidotlarinin el
altinda yaygin kullanimda bulunmamasi gibi ciddi
dezavantajlar1 da vardir (159). Bu nedenle tedavi
oncesinde, iskemik-hemorajik inme risk analizleri
ile fayda-zarar dengesini belirlemek NOAK’larla
antikoagiilasyonda daha fazla o6nem arz
etmektedir.

15.1. NOAK’lar ve Hemorajik Inme Riski:
RE-LY ¢alismasinda, yillik hemorajik inme oranlari
varfarin grubunda %0,38, 110 mg dabigatran
grubunda %0,12 (p<0.001) ve 150 mg dabigatran
grubunda %0,10 (p<0.001) idi. Intrakraniyal
kanama oranlari varfarin grubunda (%0,74), hem
diisiik doz hem de yiiksek doz dabigatran grubuna
gore yliksekti (sirasiyla %0,23, %0,30, p<0,05).
110 mg'lik dozla karsilastirildiginda, 150 mg'lhik
dabigatran dozu, artmis major kanama riskine
(p=0,052) sahipti ancak net klinik yarar iki doz
icin hemen hemen ayniydi (6). ROCKET AF

calismasinda hemorajik inme ile sonlanim
oranlarinda istatistiksel olarak anlamh fark
yokken, intrakraniyal kanama rivaroksaban

grubunda anlaml olarak diistiktii (sirasiyla yillik
%0,5, %0,7, p=0,02) (8). ARISTOTLE ¢alismasinda
apiksaban grubunda hemorajik inme oram
varfarin grubuna gore %49 daha diisiik ve iskemik
inme gecirenlerde hemorajik transformasyon
oranlar1 da varfarin grubuna gore daha disiikti.
Intrakraniyal kanama oram apiksaban grubunda
yilda %0,33 ve varfarin grubunda yilda %0,8 idi (P
<0,001) (9). Son olarak ENGAGE-AF-TIMI
calismasinda yillik hemorajik inme orani varfarin
ile %0,47, yiikksek doz edoksaban ile %0,26 ve



diisik doz edoksaban ile %0,16 (p<0,001) idi.
Intrakraniyal kanama oranlar1 varfarinde (%0,85),
ylksek doz edoksabanda (%0,39) ve diisiik doz
edoksabanda (%0,26) idi (p<0,001). Yiiksek doz
edoksabanda; diisiik doza gore artmis hemorajik
inme oranlar1 azalmis, iskemik inme oranlar
dengelenmis ve net klinik yarar benzer kalmisti.
Sonuc¢ olarak hemorajik inme insidansi her iki
edoksaban dozunda da varfarine gore anlamh
olarak daha diistiktii (10).

Bu ¢alismalarin ardindan NOAK'larin etkinlik
ve giivenligi dort calismanin metaanalizi ile
arastirildi ve yiliksek doz NOAK kullanan hastalar

degerlendirilmeye alindi. Bu  metaanalizin
sonucunda NOAK’larin varfarinle
karsilastirildiginda inme ve sistemik embolik

olaylar1 %19 oraninda azalttig1 (relatif risk 0.81)
ve bunun disinda hemorajik inme (p<0,0001),
bitin nedenlerden o6lim (p=0,0003) ve
intrakraniyal kanamanin (p<0,0001) NOAK
grubunda daha az oldugu gosterildi (11).

Yakin zamanda yapilan toplum temelli bir
kohort ¢alismasinda varfarine kiyasla NOAK'larin
benzer veya daha iyi etkinlik ve glivenlige sahip
oldugu ve NOAK tedavisinin avantajlarinin en ¢ok
80 yas alt1 hastalarda standart dozlarla ve 80 yas
istii hastalarda diisiik dozlarda belirgin oldugu da
gosterildi (160).

15.2. Yiiksek Kanama Risk
Degerlendirilmesi: Inme riskini belirlemede
klinik, elektrofizyolojik, biyolojik, radyolojik ve
genetik belirteclere dayanan cgesitli faktorlerin rol
oynadig1 gosterilmistir (156). Komorbid durumlar
AF’li hastalarda hem inme rekiirrensini hem
dekanama riskini etkileyerek antikoagiilasyon
kararim1 zorlastirmaktadir (12). CHA2DS2-VASc
skoru; valviiler olmayan AF'li bir hastada 1 yillik
tromboemboli riskini belirlemeye yardimci
olabilecek cesitli risk siniflandirma semalarindan
biridir ve glniimiizde, kilavuzlarin c¢ogu
antikoagiilasyon tedavisine karar vermek icin
CHA2DS2-VASc skorunun (Tablo 4) kullanilmasin
Sinif 1, Kanit A diizeyinde 6nermektedir (12,161).
Avrupa Kardiyoloji Dernegi'nin (ESC) AF yonetim
klavuzunda da kullandigi bu semada skoru =2 olan
her hastaya oncelikli NOAK olmak iizere oral
antikoagiilan tedavi onerilmekte, skoru 1 olan
hastalarda oral antikoagiilan tedavinin tercihi
vurgulanmakta, skoru 0 olan hastalarda ise
antitrombotik tedavi onerilmemektedir (12). Ek
olarak, HAS-BLED kanama risk semasina da (Tablo
3) bu klavuzda yer verilmis, yiiksek kanama riski,
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skor=3 olarak tanimlanmis ve bu durumda
antitrombotik tedavinin dikkatli takibi 6nerilmistir
(12,162,163). HAS-BLED disinda, oral
antikoagiilan tedavi alan AF hastalarinda degisik
sayl1 ve cesitlilikte parametreler iceren baska
kanama risk semalar1 da gelistirilmistir (Tablo 21)
(163,164). Ancak bu durum kullanilan
parametrelerin karmasik ve degisken ozellikler
gostermesi nedeni ile yanlis anlasilmalara ve
uygunsuz kullanimlara yol agmistir (162,164). Bu
nedenle klavuzlar kanama risk skorlarinin
kullanimini veya degerini vurgulamak yerine daha
¢ok modifiye edilebilir kanama risk faktorlerine
odaklanmislardir (Tablo 22) (12). Ancak kanama
riski, sadece Dbaslangicta veya sonlanimda
belirlenen modifiye edilebilir risk faktdrlerinden
ibaret degildir ve pek c¢ok degiskenin oldugu
dinamik bir siirectir (165). Modifiye edilebilir risk
faktorleri ile yaygin kullanilan diger kanama risk
semalarinin karsilastirildig: giincel bir arastirmada
en yuksek c-indeksi HAS-BLED semasinda
saptanmistir (165). Kanama risk semalarinin
AF'lihastlarda kanama riski belirlenmesinde
kullannmi Sinif [la, Kanit B diizeyinde klavuz
onerisindedir.

Giincel bir ¢alismada antikoagiilasyon iligkili
intrakraniyal kanamasi olan hastalarin baslangi¢
CHA:2DS2-VASc ve HAS-BLED skorlar1 belirlenmis
ve de birbirlerinden  c¢ikartilarak  risk
optimizasyonu degerlendirilmistir. Yaklasik tgte
birinin NOAK kullandig1 antikoagiilasyon iligkili
intrakraniyal = kanamali hasta  kohortunda,
hastalarin sadece %50'sinde baslangictaki kanama
riskinin ytiksek oldugu saptanmis ve de hemorajik
komplikasyon riskinin daha keskin olarak tahmin
edilebilmesi icin biyobelirteclere olan ihtiyactan
bahsedilmistir (166).

CROMIS-2 calismasi, yeni iskemik inme veya
gecici iskemik atak gecirdikten sonra antikoagiile
edilen AF'li hastalarda serebral mikrokanama
varliginin, rekiirren iskemik inmeyi artirmaksizin
semptomatik intrakraniyal kanamanin bagimsiz
bir risk faktorii oldugunu bildirmistir (157).

NOAK iligkili kanamay1 6ngorebilmek icin ila¢
farmakokinetigine = ve  hemostaz  diizenine
dogrudan etkisi olup bazi kanama riski
semalarinda yer almis hepatik ve renal fonksiyon
testleri ile trombositopeni, anemi gibi klasik
parametrelere ek olarak IL-6, CRP, vWF, yiiksek-
sensitiftroponin, NT-proBNP, sistatin-C, biiyiime
diferansiyasyon faktorii-15  (oksidatif stres
belirteci) gibi farkl biyobelirtecler de arastirilmis
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Tablo 21. Kullanilma sikliklarina gore cesitli kanama risk semalarinda yer alan parametreler (164).

Parametrenin
10 iyi bilinen
Kanama Risk Faktorii "
Semasinda Parametreleri ABC ORBIT ATRIA HAS- HEMORRHAGES Shireman IMPROVE Ruiz- Kuijer OBRI
Kullanilma BLED Gimenez
Sikhig1
285 v
>75 v v v ¥ v
270
10/10 Yas =65 J J
260
250 v
8/10 Anemi v v v v v v v
7/10 Eski/Uzak kanama v v v v v v v
6/10  Renal hastalik v v v v v v
4/10  Malignite v v v v
3/10 inme v v v
3/10 Karaciger hastalig1 v v v
3/10 Hipertansiyon v v v
3/10 Alkol asir tiikketimi v v v
3/10 Kombine antiplatelet tedavi v v v
2/10 Yakin gegmiste kanama v v
2/10  Kadn cinsiyet N v
2/10 Diyabetesmellitus v
2/10 Azalmis trombosit sayimi v v
1/10 Miyokard Enfarktiisii
1/10 Biyobelirtecler v
1/10 Labil INR v
1/10 Artmis diisme riski v
1/10 Genetik faktorler v
1/10 Basvurutﬂan? ay once J
kanama oyKkiisi
Koroner yogun bakim
1/10 Koroner }l;al}ilm ﬁnitesi/ v
1/10 Santral venozkateter v
1/10 Romatizmal hastalik v
1/10 Klinik olarak asikar J
pulmoner embolizm
Toplam Risk Faktorii 3 5 5 9 12 8 10 6 3 7
Sayisi

ve etkili olabilecekleri bildirilmistir. Ancak bu
biyobelirtecler ile ilgili veriler heniiz sinirh
sayidadir (156). AF'li hastalarda kanama riski
degerlendirilmesinde, yiiksek-sensitif troponin ve
natriiiretik  peptit benzeri biyobelirteclerin
secilmis olgularda bakilmasi Sinif IIb, Kamit B
diizeyinde klavuz onerisi olarak yerini almistir
(12). Risk semalar1 tedavi kararinda hizli yol
gostermeleri acgisindan basit ve faydal araclardir.
Ancak; smirl parametreler icermeleri ve bunlarin
etki giiclerinin detayli ele alinmamasi, bireysel
farkliliklarin neden oldugu heterojenite, skorun
dinamik siirecte degisebilme potansiyeli gibi
faktorlerden otiri bu faydanmin kisith oldugu
unutulmamaldir.

Sonug olarak, yiiksek hemorajik inme riski
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olan AF'li hastalarin tedavisinde dogru strateji
sadece antikoagiilan tedaviye degil kanama riskini
azaltacak oOnlemlere de odaklanmak olacaktir.
Hipertansiyon, ila¢ kullanimi, alkol tiiketimi gibi
bilinen modifiye edilebilir risk faktorlerinin
dizeltilmesi, hastalarin daha yakin
monitorizasyonu, gerekli olgularda intrakraniyal
anevrizma, gastrointestinal ilserler gibi kanamay1
tetikleyebilecek tedavi edilebilir risklerin ortadan
kaldirilmasi, alternatif yeni terapotik secenekler,
daha optimal risk skorlama semalarinin
kullanilmasi ve de gerekli durumlarda tedaviye ara
verilmesi, kesilmesi ve yeniden baslatilmasi dahil
olmak tizere zor kararlarin multidisipliner bir ekip
tarafindan alinmasi bu tedavi stratejilerinin 6zeti
olarak sayilabilir.
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Tablo 22. Modifiye edilebilme durumlarina gére kanama risk faktorleri (12).

Modifiye edilebilir

. Hipertansiyon (6zellikle sistolik kan basinci> 160 mmHg oldugunda)
e  OAKkullananlarda "labil INR" veya "Terapétik aralikta olma zamani <60%"
e Antiplatelet, NSAID gibi kanamaya yatkinlik saglayici ilag kullanimi

. = 8 alkol alim1 / hafta
Potansiyel olarak degistirilebilir kanama risk faktorleri
. Anemi
. Bozulmus renal fonksiyonlar
. Bozulmus karaciger fonksiyonlari
e Azalmis trombosit say1 veya fonksiyonu
Modifiye edilemeyen kanama risk faktorleri
e Yas (>65)(275)
Major kanama oykist
Diyaliz bagiml bobrek hasar1 veya renal transplant
Siroz
Malignite
e Genetik faktorler
Biyomarker bazli kanama risk faktorleri
e  Yiiksek-sensitif troponin
e  Biiyiime diferansiyasyon faktori-15
. Serum kreatinin / tahmini kreatinin Kklirensi

16. NOAK Kullaniminda Tiirkiye’'deki
Diizenleme: Mevcut Durum ve Diizeltilmesi
Gereken Unsurlar

NOAK kullaniminin tilkemizdeki durumu;
ruhsatlandirma / terapdtik endikasyonlar ve
Sosyal giivenlik Kurumu (SGK)'nun geri 6deme
yapma endikasyon / kosullari seklinde iki ana
baslikta degerlendirilerek incelenmelidir. Bu
nedenle konu, tilkemizde ruhsati olan turinlerin
prospektiis bilgilerinin incelenmesi ve Saglik
Uygulama Tebligi'min (SUT) gozden gecirilmesi
1518inda diizeltilmesi gereken unsurlar, Oneriler
seklinde iki boliimde incelenecektir.

16.1. Ruhsatlanmis ve Kullanimi Olan
NOAK’larin Terapotik Endikasyonlar::
Ulkemizde ruhsatlanmis ve kullanimda olan NOAK
kategorisindeki ilaclar; ruhsatlandirma tarihleri
sirasina gore dabigatran (Pradaxa®), rivaroksaban
(Xarelto®), apiksaban (Eliquis®), edoksaban
(Lixiana®) olmak iizere dort adettir. Asagida
prospektiis  bilgilerinden alinan  kullanma
endikasyonlar: listelenmistir. Prospektiis bilgileri
firmalar tarafindan olusturulmus olup aynen
alindig icin ticari isimleri kullanilmistir.

16.1.1. Paradaxa® Endikasyonlar:
Pradaxa® elektif total kalca replasman cerrahisi
ya da total diz replasman cerrahisi geciren eriskin
hastalarda vendz tromboembolik (VTE) olaylarin
primer énlenmesinde endikedir. inme veya gecici
iskemik atak oykiisti, = 75 yas, kalp yetmezligi
(New York Kalp Dernegi (NYHA) Smf =zII),
diabetes mellitus; hipertansiyon gibi risk
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faktorlerinden bir ya da daha fazlasina sahip,
nonvalviiler atriyal fibrilasyonlu eriskin hastalarda
inme ve sistemik embolizmin ©nlenmesinde
(SPAF) endikedir. Akut derin ven trombozu (DVT)
ve/veya pulmoner embolizmin (PE) tedavisinde
endikedir.

16.1.2. Xarelto® Endikasyonlar: Xarelto®
non-valviiler atriyal fibrilasyonu olan; konjestif
kalp yetmezIigi, hipertansiyon, yas =75, diabetes
mellitus, onceden gecirilmis inme ya da gecici
iskemik atak gibi bir ya da birden fazla risk
faktoriine sahip yetiskin hastalarda inme ve
sistemik embolizmin 0dnlenmesinde endikedir.
Xarelto yetiskin hastalarda, Derin Ven Trombozu
(DVT) tedavisi ile akut DVT sonrasi rekiirren DVT
ve Pulmoner Embolizmin (PE) o6nlenmesinde
endikedir. Xarelto® yetiskin hastalarda Pulmoner
Embolizm (PE) tedavisi ile rekiirren PE ve DVT’nin
onlenmesinde endikedir.

16.1.3.Eliquis® Endikasyonlar: Elektif
kalga veya diz replasmani operasyonu gecirmis
yetiskin  hastalarda  ven6éz tromboembolik
olaylarin (VTE) onlenmesi, gecirilmis inme veya
gecici iskemik atak (GiA), 75 ve iizeri yas,
hipertansiyon, diyabet, semptomatik  kalp
yetmezligi (NYHA Sinif I ve tzeri) gibi bir veya
daha fazla risk faktérii bulunan NVAF yetiskin
hastalarda inme ve sistemik embolizmin
onlenmesi, yetiskinlerde derin ven trombozu
(DVT) ve pulmoner embolinin (PE) tedavisi ve
tekrarlayan DVT ve PE’'nin 6nlenmesi i¢in Eliquis®
kullanimi endikedir.
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16.1.4. Lixiana® Endikasyonlar: Konjestif
kalp yetmezligi, hipertansiyon, 75 ve lizeri yas,
diyabet, gecirilmis inme veya gecici iskemik atak
(GIA) gibi bir veya daha fazla risk faktorii bulunan
nonvalviiler atriyal fibrilasyonlu (NVAF) yetiskin
hastalarda inme ve sistemik embolizmin
onlenmesi, yetiskinlerde derin ven trombozu
(DVT) ve pulmoner embolinin (PE) tedavisi ve
tekrarlayan DVT ile PE’nin 6nlenmesi amaciyla
Lixiana® kullanimi endikedir.

Prospektiislerin tedavi endikasyon bilgileri
incelendiginde,  noérolojik  ag¢idan  inmenin
onlenmesi, derin ven trombozu ve pulmoner
embolinin tedavisinde kullanim alam oldugu
goriilmektedir. inmenin ©6nlenmesi acisindan
gecici iskemik atak veya iskemik inmesi olan
nonvalviiller atriyal fibrilasyon hastalarinda
kullanilabilirler. Ayrica daha TIA ya da inme
semptomu olmayan NVAF hastalarinda, yukarida
da bahsedilen ek risklerin varliginda onleme
amach kullanilma endikasyonlar1 vardir. Bir¢ok
akut ya da kronik nérolojik hastalik, hastanin
hareketlerinde azalmaya ve yataga bagh kalmasina
yol agabilir. Bu durumda ortaya ¢ikabilecek DVT
ve/veya PE tedavisi ve tekrarinin 6nlenmesi de
norolojik kullanim alanlarindan biridir (167).

16.2. NOAK Geri Odeme Icin SUT
Kriterleri: SUT tedaviyi se¢gme ve uygulama
agisindan bir kilavuz olarak degil, mevcut
segeneklerin {icretinin SGK tarafindan karsilanma
sartlarinin belirlendigi bir kurallar biitiinii olarak
degerlendirilmelidir. Hekim bir tedavi
planlanirken mevcut bilimsel veri ve kilavuzlara
gore, secenekleri hasta ile paylasarak birlikte
karar verir. SUT'un bu tedaviyi karsilamamasi
tedavi yonteminin yanlis oldugu anlamina gelmez,
ayrica tedavilerde ki gelismelere gore uzmanlik
derneklerinin bagvurular1 da g6z oniine alarak
stirekli giincellenmektedir.

“16.06.2020 Degisiklik Tebligi Islenmis
Giincel 2013 SUT” bizim yazimiz basilmadan
onceki son degisikligi iceren tebligdir. SUT’da
NOAK ile ilgili alan “4.2 - Baz1 6zel hastaliklara ve
ilac kullanimina iliskin diizenlemeler, 4.2.15 -
Klopidogrel, silostazol, ivabradin, prasugrel,
dabigatran, rivaroksaban, apiksaban, tikagrelor ve
ranolazin kullamim ilkeleri, 4.2.15.D Dabigatran,
rivaroksaban, edoksaban ve apiksaban” baslig
seklinde yer almaktadir. Burada “D-1” alt bashgi
inmenin, “D-2” alt baghigi ise DVT ve PE’ nin tedavi
ve Onlenmesi ile ilgili sartlar1 incelemektedir
(168).

Tiirk Beyin Damar Hastaliklar1 Dergisi 2020; 26(3): 190-235

227

Buna gore;

4.2.15.D-1- Dabigatran,
edoksaban ve apiksaban;

(1) Saglk kurulu raporunda belirtilmek
kaydiyla; inme veya gegici iskemik atak oykiisi, =
75 yas, kalp yetmezligi NYHA Sif =II, diabetes
mellitus veya hipertansiyon durumlarindan bir ya
da daha fazlasina sahip olan orta-ciddi mitral
darlik veya mekanik protez kapagi olmayan
nonvalvuler atriyal fibrilasyonlu hastalarda;

a) En az 2 ay siire ile wvarfarin
kullanilmasindan sonra en az birer hafta ara ile
yapilan son 5 6l¢iimiin en az l¢linde varfarin ile
hedeflenen INR  degerinin 2-3  arasinda
tutulamadigt  durumlarda varfarin kesilerek
dabigatran veya rivaroksaban veya apiksaban veya
edoksaban tedavisine gegilebilir.

b) Varfarin tedavisi altinda iken
serebrovaskiiler olay gecirenlerde dogrudan
dabigatran veya rivaroksaban veya apiksaban veya
edoksaban tedavisine gegilebilir.

(2) Yukarida tanimlanan  durumlarin
belirtildigi; en az birinin kardiyoloji veya noéroloji
uzman hekimi olmasi kosuluyla, kardiyoloji, i¢
hastaliklary, gogiis hastaliklar, kalp damar
cerrahisi ve noroloji uzman hekimlerinden en az
ticliniin  bulundugu 6 ay siireli saghk kurulu
raporuna dayanilarak bu uzman hekimlerince
recete edilmesi halinde bedeli 6denir.

(3) Dabigatran, rivaroksaban, edoksaban ve
apiksaban etken maddeli ilaglarin kombine olarak

rivaroksaban,

kullanilmasi halinde bedelleri Kurumca
karsilanmaz.

4,2.15.D-2- Rivaroksaban, Dabigatran,
Apiksaban ve Edoksaban;

(1) Yetiskin hastalarda;

a) Rivaroksaban, dabigatran, edoksaban
ve apiksaban; Derin Ven Trombozu (DVT) tedavisi
ile akut DVT sonrasi tekrarlayan DVT ve Pulmoner
Embolizmin (PE) 6nlenmesinde veya Pulmoner
Embolizm (PE) tedavisi ile tekrarlayan PE ve
DVT’nin 6nlenmesinde kullanilir.

b) Yukaridaki durumlarda; 6ncesinde en
az 2 ay siire ile varfarin kullanilmasindan sonra en
az birer hafta ara ile yapilan son 5 6l¢ciimiin en az
iiclinde varfarin ile hedeflenen INR degerinin 2-3
arasinda tutulamamasi halinde varfarin kesilerek
rivaroksaban veya dabigatran veya apiksaban veya
edoksaban tedavisine gegilebilir.

(2) Tekrarlayan idiopatik pulmoner embolisi
olan veya homozigot trombofilisi olan veya daha
once vendz tromboemboli (VTE) geciren aktif



kanser hastalar1 veya immobil (raporda nedeni
belirtilmek  kosuluyla) hastalarda  varfarin
kullanimi kosulu aranmaz.

(3) Yukanda tanimlanan  durumlarin
belirtildigi kardiyoloji, i¢ hastaliklar, gogus
hastaliklar;, kalp damar cerrahisi uzman
hekimlerinden; ayni uzmanlik dalindan ii¢iiniin
veya bu uzmanlik dallarindan herhangi Ugiiniin
bulundugu 6 ay stireli saghk kurulu raporuna
dayanilarak bu wuzman hekimlerince recete
edilmesi halinde bedeli 6denir.

(4) Rapor stiresinin bitiminde ila¢ tedavisinin
devamina karar verilmesi halinde, bu durumun
belirtildigi yeni saglik kurulu raporu diizenlenerek
tedaviye devam edilebilir.

Hgili kisimlar incelendiginde, endikasyon
olarak belirlenen NVAF ve DVT'de kullanim ve
raporlandirma agisindan sartlar ve baz 06zel
durumlar icin diizenlemeler yapildig1 dikkat
¢ekmektedir. SUT NOAK’larin, NVAF ve tarif edilen
risk faktorlerinden en az biri bulunan hastalarda,
DVT tedavisinde ve tekrarinin o6nlenmesinde
kullanilabilecegini belirtilmistir. Her iki durum
icinde en az 2 ay siire ile varfarin kullanilmasindan
sonra, en az birer hafta ara ile yapilan son 5
Ol¢limin, en az ti¢linde varfarin ile hedeflenen INR
degerinin 2-3 arasinda tutulamadigl durumlarda
varfarin Kkesilerek baslanabilecegi belirtilmistir.
NVAF icin istisnai durum varfarin tedavisi
altindayken serebrovaskiiler olay gecirenlerde
direkt  olarak NOAK  kullanilabileceginin
belirtilmesidir. Benzer sekilde DVT, PE igin;
tekrarlayan idiopatik pulmoner embolisi olan veya
homozigot trombofilisi olan veya daha 6nce venoz
tromboemboli geciren aktif kanser hastalar1 veya
immobil hastalarda varfarin kullanimi kosulu
aranmadan NOAK baslanabilmektedir.

Raporlandirma siirecinde NVAF hastalarinda
en az birinin kardiyoloji veya ndroloji uzman
hekimi  olmasi  kosuluyla, kardiyoloji, i¢
hastaliklari, goglis hastaliklari, kalp damar
cerrahisi ve noroloji uzman hekimlerinden en az
ticiniin bulundugu 6 ay stireli saglik kurulu raporu
cikarilmasi gerekmektedir. DVT i¢in raporlanma
gerektiginde noroloji hekiminin yetkisi yoktur ve
rapor kardiyoloji, i¢c hastaliklari, gogiis hastaliklari,
kalp damar cerrahisi uzman hekimlerinden; aym
uzmanlik dalindan igliniin veya bu uzmanlk
dallarindan herhangi {gciiniin bulundugu 6 ay
stireli olacak sekilde ¢ikarilabilmektedir. Ayrica iki
endikasyon kategorisinde de recetelerin SGK
tarafindan karsilanabilmesi icin rapor gereklidir.
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16.3. NOAK Kullanim Diizenlemesindeki
Diizeltilmesi Gereken Unsurlar

NOAK kullanimu ile ila¢ sirketlerinin etken
madde ruhsatlandirma endikasyonlar1 agisindan
dizeltilmesi gereken bir durum yoktur. Temel
sorunlar SUT ve geri 6deme ile ilgili olarak ele
almabilir. Ozellikle 6ncesinde varfarin kullanim
mecburiyeti ve bu etken madde ile uygun tedavi
araligl ayarlanamayinca diger ilaglarin geri
O6demesine izin verilmesi tedavi sec¢imleri
acisindan hasta ve doktoru sinirlamaktadir.
Varfarin daha ekonomik bir tercih olarak
disiiniilse bile, pratik uygulamada sik INR
takipleri yapilmakta ve buna gore Kkarar
verilmektedir. Bu durumda hasta ve yakini
hastaneye gelmek zorunda kalmakta ulasim
licretleri ve o giin i¢in is giici kayb1 meydana
gelmektedir. Ayn1 zamanda poliklinik miiracaati ve
bundan kaynaklanan iicretlerde dahil edildiginde
ekonomik avantajin sigorta kurumu agisindan da
onemini yitirdigi kabul edilebilir. Ayrica hastalarin
bir kisminda ciddi norolojik defisit nedeniyle
mobilizasyon giicliigi oldugundan ambulans
temini gerekli olabilmektedir. Bu durum hasta i¢in
giicliik, saglik organizasyonu agisindan da is giicii
ayrilmasi anlamina gelmektedir. SUT birer hafta
arayla ol¢limden bahsetmektedir, bu aylk 4-5
Olciime denk gelir ve hastalarin sik¢a saglk
kurumuna tasinma ve miiracaati demektir. Ayrica
bazi hastalar INR degerinin 6lgiimii yapilacak
merkezlere uzak kirsal alanlarda ikamet
etmektedirler.

COVID-19 pandemisi iilkemiz de dahil tim
dinya icin ciddi bir saglik sorunudur. Sadece bu
hastalik degil, bulas korkusu da diger hastaliklar
nedeniyle hastane basvurusunu geciktirme ve
hastalarin zarar gormesine neden olmaktadir.
Ayrica INR  takibi nedeniyle hastane
basvurularinin hastalar icin risk oldugunun
soylenmesi yanlis olmayacaktir. DVT ve/veya PE
tedavisinde kullanilan diisiik molekil agirlikl
heparinler COVID-19 tedavisinde de kullanilan
farmakolojik ajanlardir. Bilimsel saghk kurulunu
“Antisitokin-antiinflamatuar tedaviler, koagiilopati
yonetimi” calismasinda tlim COVID-19
hastalarinda aktif kanama veya trombositopeni
(<25-30.000/pl)  olmadigr  siirece  tromboz
profilaksisi uygulanmasimi  6nermektedir. Bu
ilaclarin COVID-19 hastalarinda kullanilmasi ilag
ihtiyacini arttirmaktadir ve hasta sayisinin artmasi
temin giicliigiine yol acabilecegini diistinmek uzak
bir olasilik degildir.
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Tim bunlar goéz Oniline alindiginda, hem
NVAF, hem de DVT, PE i¢in belirli bir stire varfarin
kullanilip tedavi araligir tutturulamayan hasta
grubunda NOAK ({icretlerinin karsilanabilmesi
sartinin kaldirilmas1 gerekmektedir. Noroloji
hekimleri takip ettikleri hastalarda hareketsizligin
tetikledigi DVT, PE vakalan ile sik
karsilasmaktadir. NOAK'larin noroloji hekimleri
tarafindan NVAF hastalarinda rapor ve regete
edilebildigi gibi DVT, PE hastalarinda da rapor ve
recete edilebilmelidir. Ayrica COVID-19 pandemisi
nedeniyle DMAH kullanimi ihtiyac1 artmasi
ongoriilebilir. Hareketsizligi olan hastalarda DVT,
PE profilaksisi icin DMAH kullanilmaktadir. DVT,
PE profilaksisi icin NOAK kullanilmas1 DMAH i¢in
goriinen stok sikintisi icin alternatif ve ¢oéziim
olabilir.
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ABSTRACT

It is clear that nonvitamin K oral anticoagulants (NOACs) have been used successfully for more than ten years to prevent
stroke in atrial fibrillation. In addition to the fact that they cause significantly less bleeding compared to warfarin and can
prevent stroke equally or more, their easy-to-use features stand out in reducing stroke due to atrial fibrillation in primary
prophylaxis. These also mean a decrease in the overall prevalence of stroke. For sure, prevention of AF-induced stroke
should be perceived as a contemporary requirement for public health. Turkish Society of Cerebrovascular Diseases has
prepared this expert opinion for neurologists who strive for this purpose together with cardiologists in the clinical
practice of stroke. The article contains frequently encountered problems in the use of NOACs and current solutions for
these problems.

Keywords: Cerebral embolism, embolism, stroke, cardioembolism, paroxysmal, atrial fibrillation, prevention.

INME KLiNiK PRATiGINDE NOAK KULLANIMI:
TURK BEYiN DAMAR HASTALIKLARI DERNEGI UZMAN GORUSU
0z

Non-vitamin K oral antikoagiilanlarin (NOAK) atrial fibrilasyonda inmenin 6nlenmesi amaciyla on yili asan bir siiredir
basari ile kullanildig1 agiktir. Varfarine gore belirgin derecede az kanamaya yol agmalari ve inmeyi de esit veya daha fazla
oranda Onleyebilmeleri yani sira kolay kullanim &zellikleri primer proflakside atrial fibrilasyona bagh inmeyi azaltma
konusunda one ¢ikmaktadir. Bunlar ayn1 zamanda genel inme prevalansinin azalmasi anlamina gelmektedir. Yani AF
nedenli inmenin engellenmesi toplum saghg icin cagdas bir gereklilik olarak algilanmaldir. inme klinik pratiginde
kardiyoloji uzmanlan ile birlikte bu baglamda ¢aba sarf eden néroloji uzmanlar icin Tiirk Beyin Damar Hastaliklari
Dernegi bu uzman gorisiini hazirladi. Goriisler NOAK grubu ilaglarin kullaniminda sik¢a karsilagilan sorunlar ve bu
problemler icin giincel ¢6ziim dnerilerini icermektedir.

Anahtar Sozciikler: Serebral embolizm, emboli, inme, kardiyoemboli, paroksismal, atrial fibrilasyon, korunma.

1. Overview of Non-Vitamin K Oral thrombin (factor II). The only oral DTI available
Anticoagulants, Brief Introduction and for clinical use is Dabigatran etexilate. Direct FXa
Pharmacology of Drugs inhibitors prevent the formation of thrombin from
Anticoagulant drugs are wused in the prothrombin and are active against both free FXa
prevention and treatment of venous and arterial and FXa bound to the prothrombinase complex
thromboembolic diseases. Anticoagulants include (2). Oral direct FXa inhibitors; apixaban,
various agents that inhibit one or more steps in betrixaban, edoxaban and rivaroxaban. The effect
the coagulation cascade. The history of of anticoagulant drugs including NOACs on the
anticoagulants begins with the discovery of coagulation cascade is shown in Figure 1.
unfractionated heparins. Later, vitamin K Apixaban, dabigatran, edoxaban, and
antagonist oral anticoagulants (OAC), low rivaroxaban are used for prevention of stroke and
molecular weight heparins (LMWH), parenteral venous thromboembolism in patients with
direct thrombin inhibitors, and indirect factor Xa nonvalvular AF (NVAF). Betrixaban, on the other
(FXa) inhibitor fondaparinux were found, hand, has the longest half-life with 19-27 hours
respectively. In recent years, there has been a and is the newest oral direct FXa inhibitor that was
significant improvement in oral anticoagulant drug put into use in 2017. It is an anticoagulant
options with the introduction of direct-acting oral approved for long-term venous thromboembolism
anticoagulants called non-vitamin K oral prophylaxis in patients at risk of thromboembolic
anticoagulants (NOAC) (1). NOAC include direct complications but is not indicated in patients with
thrombin inhibitors (DTI) and direct FXa NVAF (3).
inhibitors. DTI suppresses fibrin formation from The fact that it can be applied at a fixed dose
fibrinogen which is the last step of the coagulation and does not require a routine laboratory follow-
cascade, by blocking free and fibrin-bound up in terms of pharmacokinetics and
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Figure 1. Coagulation cascade and the effects of anticoagulants*.

*Adapted from Perzborn E, Roehrig S, Straub A, et al. The discovery and development of rivaroxaban, an oral, direct factor Xa inhibitor.
Nat Rev Drug Discov. 2011;101:61-75. Abbreviations: AT: Anti-thrombin, LMWH: Low molecular weight heparins, TF: Tissue factor.

pharmacodynamics is considered as the advantage
of NOACs in use. Clinical studies have shown that
there is a clear correlation between plasma
concentrations of NOACs and their
pharmacokinetic anticoagulant effects and that
they have predictable pharmacokinetic properties.
However, under NOAC treatment, the risk of
thromboembolism and bleeding can vary from
person to person and is affected by factors such as
patient demographics, comedication and kidney
function. Unpredictable anticoagulant effects may
occur as the same dose causes varying plasma
concentrations in different patients (2). For an
effective treatment, the NOAC plasma

concentration should be in the therapeutic range
above 70%. Therefore, a personalized treatment
approach should be taken with the consideration
of the pharmacokinetic and pharmacodynamic
properties of NOACs. NOAC plasma levels increase
when patients are over 75-80 years old, weigh less
than 60 kg, and develop renal failure (4). NOAC
absorption may be altered in patients whose
gastrointestinal system anatomy has changed due
to obesity surgery or other reasons. Obesity is not
an exclusion criterion for NOAC treatment, but in
cases with a body mass index over 40 kg / m?,
treatment failure due to low serum levels with
dabigatran, for example, has been reported in case
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reports (4).

Another important mechanism of interaction
for all NOACs is that they undergo a significant
gastrointestinal secretion via a P-glycoprotein (P-
gp) transporter after absorption in the intestines.
Competitive inhibition of this pathway results in
increased NOAC plasma levels. Conversely, potent
inducers of P-gp significantly reduce NOAC plasma
levels. In addition, CYP3A4-type cytochrome P450-
dependent elimination plays a role in hepatic
clearance of rivaroxaban and apixaban. Potent
CYP3A4 inhibition or induction may affect the
plasma concentrations of these two drugs. Apart
from pharmacokinetic interactions, co-
administration of other anticoagulants, platelet
inhibitors (e.g. aspirin, clopidogrel, ticlopidine,
prasugrel, ticagrelor, and others) and nonsteroidal
anti-inflammatory drugs increases the risk of
bleeding due to pharmacodynamic interactions
(4).

Absorption and metabolism properties of
NOACs are presented in Table 1.

NOACs are not indicated in patients with
mechanical prosthetic valve, moderate and severe
mitral stenosis, pregnancy, active bleeding,
advanced stage renal failure and dialysis, severe
liver failure and antiphospholipid syndrome (3).

In NVAF patients, apixaban is used at a dose

of 2x5 mg and 2x2.5 mg if two of the following
three conditions (weight <60 kg, age> 80 and
serum creatinine> 1.5 mg / dL).

The recommended dose of dabigatran is
2x150 mg. A dose of 2x110 mg is preferred for
patients over 80 years of age, concomitant use of
verapamil and increased risk of gastrointestinal
bleeding. Its use is not recommended in patients
with creatinine clearance <30 ml / min.

The standard dose of edoxaban is 1x60 mg. It
should be used as 1x30mg in therapy together
with potent P-gp inhibitor, weight <60 kg,
creatinine clearance between 15-49 ml/min. Due
to the increased clearance of the drug in patients
with creatinine clearance of >95 ml/min, caution
should be exercised in its use.

The standard dose of rivaroxaban is 1x20 mg.
It should be used at 1x15 mg in patients with a
creatinine clearance between 15-49 ml / min. The
use of apixaban, edoxaban, and rivaroxaban is not
recommended in patients with creatinine
clearance of <15 ml / min (4).

However, in patients with a creatinine
clearance of <15 ml / min or in patients under
dialysis, apixaban is recommended in the AHA /
ACC / HRS guidelines with a low degree of
evidence (5). [See 5.1 for NOAC usage guidelines in
renal dysfunction.]

Table 1. Absorption and metabolism properties of NOACs (4).

Apixaban Dabigatran Edoxaban Rivaroxaban
Effect mechanism Factor Xa inhibitor Direct thrombin inhibitor Factor Xa inhibitor Factor Xa inhibitor
Bioavailability 50% 3-7% 62% 15/20 mg: 66% before

meals, 80%-100 with food

Pre-medication No Yes No Yes

Renal clearance of absorbed 27% 80% 50% 35%

dose

Binding to plasma proteins 87% 35% 55% 95%

Dialysis ability 14% (partially 50-60% (partially Not applicable Not applicable
dialysable) dialysable)

P-gp substrate Yes Yes Yes Yes

Liver metabolism: including Yes (~25%) No Minimum (<4%) Yes (~18%)

CYP3A4

Absorption with food No effect No effect Minimum effect (6-22%  39% increase

increase)

Absorption by H2 receptor No effect 12-30% decrease No effect No effect

blockers and proton pump (clinically not significant)

inhibitors

Asian ethnicity No effect 25% increase No effect No effect

Elimination half-life 12 hours 12-17 hours 10-14 hours 5-9 hours (young)

Other

Dyspepsia (5-10%)

11-13 hours (old)
Must be taken with food
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2. Major Non-vitamin K Oral Anticoagulant

Studies in Preventing Stroke in Atrial
Fibrillation

Anticoagulant therapy is very important in
preventing thromboembolic complications,

especially stroke, in patients with AF. As a result of
clinical studies comparing NOAC group drugs with
warfarin in the recent past, it is seen that it has
been used as an additional treatment option.
Although the effectiveness of warfarin in
preventing cerebral ischemic events in patients
with AF is known, new treatments have been
sought and NOACs have been developed due to its
serious side effects and difficulties in usage. While
dabigatran, one of the NOAC group agents, is a
direct thrombin inhibitor, Rivaroxaban, apixaban
and edoxaban act as direct factor Xa inhibitors.

2.1. RELY Study (Dabigatran Randomized
Evaluation of Long-Term Anticoagulant
Therapy): The benefits of dabigatran in
preventing stroke in patients with AF have been
demonstrated in a prospective and randomized
RELY study (6). Patients with a CHADS: (Table 2)
score greater than 1 were included in the study.
Warfarin and dabigatran were given twice a day at
a dose of 110 mg or 150 mg to approximately
18000 patients with AF. The warfarin dose was
targeted to be between INR 2-3. While the effect of
110 mg dabigatran twice a day in preventing
stroke and systemic embolism was similar to

NOAC use in stroke

found to be superior to warfarin. Again, in both
doses, the risk of intracranial bleeding was found
to be lower than warfarin. In this study, the most
common side effect of dabigatran was determined
as dyspepsia. There was more gastrointestinal
bleeding at the 150 mg dose of dabigatran
compared to warfarin, but no increase was
observed with the low dose.

Table 2. CHADS: score.

Score Score  Annual stroke risk, %

Heart failure 1 0 1.9
Hypertension 1 1 2.8
Age>75 1 2 4
Diabetes 1 3 5.9
Stroke/TIA 2 4 8.5

5 12.7

6 18.2

Dabigatran is the first molecule in the NOAC
group to be approved by the FDA ("US Food and
Drug Administration"). A dose of 2x150 mg of
dabigatran for the prevention of stroke in patients
with AF was approved by the FDA in 2010, and the
use of 2x75 mg is recommended in patients with
creatinine clearance of 15-30 mL/min. In ESC
("European Society of Cardiology") guidelines, the
HASBLED score (Table 3) is 0-2, a dose of 2x150
mg/day is recommended if the bleeding risk is
low, and a dose of 2x110 mg of dabigatran is
recommended if the bleeding risk is high, that is, if

warfarin, dabigatran high dose was the HASBLED score is higher than 3 (7).
Table 3: HASBLED Score.
Annual bleeding Risk
Annual major riskin every 100 Category
Score Score bleeding risk patients
Hypertension [Systolic blood pressure of >160 mmHg] 1 0 0.9 1.13
Abnormal renal /hepatic function 1+1 1 3.4 1.02 Relatively low
[Dialysis, creatinine >2,3; bil>2, AST/ALT>3, cirrhosis]
Stroke 1 2 4.1 1.88 Moderate
Bleeding [anemia, major predisposition] 1 3 5.8 3.72 High
Labil INR [TTR<60%] 1 4 8.9 8.7
Advanced age [Age>65] 1 5 9.1 12.7
Drug [Anti-platelet and nonsteroid anti-inflammatory agents 1+1 6-9 10 12.7 Very high

Alcohol consumption (=8 /week)]

2.2. ROCKET-AF Study (Rivaroxaban Once
Daily Oral Direct FactorXa Inhibition
Compared with Vitamin K Antagonism for
Prevention of Stroke and Embolism Trial in
Atrial Fibrillation): The efficacy and safety of
warfarin and rivaroxaban were compared in
14,264 patients with NVAF. In the double blind,

194

randomized multicenter planned ROCKET-AF
study (8); Warfarin with an INR of 2-3 was
recommended with 20 mg rivaroxaban (15 mg
dose in patients with creatinine clearance of 30-49
ml / min). At the same time, both groups were
given a placebo tablet. Patients with a CHADS:
score above 2 (mean CHADS2 score of 3.5) with
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moderate and high risk of embolism were included
in the study and were monitored for 590 days. As a
result of the study, it was determined that
rivaroxaban was at least as effective as warfarin in
preventing ischemic stroke and systemic
embolism (1.7% annually with rivaroxaban; 2.2%
annually with warfarin). When major bleeding was
evaluated as a side effect, rivaroxaban was similar
to warfarin and intracranial bleeding and fatal
bleeding rates were found to be lower in the
rivaroxaban group compared to the warfarin
group.

Rivaroxaban, a direct selective factor Xa
inhibitor, is the second drug approved by the FDA
in 2011 to prevent ischemic stroke in patients with
AF.

2.3. ARISTOTLE Study (Apixaban for
Reduction in Stroke and Other
Thromboembolic Events in Atrial Fibrillation):
The efficacy of another agent, Apixaban, which is a
direct factor Xa inhibitor, was investigated in a
randomized, double-blind ARISTOTLE study (9). In
this study, 18,201 patients with nonvalvular AF,
with an average CHADS: score of 2.1, were
included in the study. One group received two
doses of 5 mg apixaban daily, and the other group
received warfarin with an INR between 2-3.
Patients were monitored for an average of 1.8
years. As a result of the study, it was observed that
5 mg apixaban twice a day was superior to
warfarin in preventing ischemic stroke and
systemic embolism (1.27% versus 1.60%
annually). Bleeding rates were also found to be
lower in patients in the apixaban group (2.13%
annually in the apixaban group; 3.09% in the
warfarin group). In addition, intracranial bleeding
and mortality were found to be less in the
apixaban group. If the creatinine clearance is
between 15 and 29 ml / min, the dose of apixaban
should be adjusted to 2.5 mg twice a day. In
addition, if the patient is above the age of 80,
serum creatinine is more than 1.5 mg / dL, body
weight is less than 60 kg and two of these three
criteria are present in the patient, the dose should
be reduced. [See 5.1 for the guidelines for use of
NOAC in kidney dysfunction.]

Apixaban was approved by the FDA in 2012
for the prevention of ischemic stroke in patients
with AF.
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2.4. ENGAGE AF-TIMI 48 Study (Edoxaban Once
Daily to Prevent Stroke or Systemic Embolism):
The efficacy and safety of warfarin and edoxaban
in patients with AF were compared in a double-
blind, randomized multicenter ENGAGE AF-TIMI
48 study (10). 21.105 patients with a mean
CHADS: score of 2.8 were included in the study,
and the patients were monitored for an average of
2.8 years. In a group of patients, edoxaban was
given 30 mg once a day or as high dose of 60 mg,
and warfarin was given to the other group to keep
the INR between 2-3. As a result of the study, it
was emphasized that both 30 mg and 60 mg
edoxaban doses (1.18% and 1.61% per year) were
similar to warfarin (1.5% per year) in preventing
ischemic stroke and systemic embolism. When the
rates of intracranial bleeding and major bleeding
were compared, both doses of edoxaban groups
were lower than warfarin. GIS bleeding was higher
in the 60 mg edoxaban group compared to the
warfarin group. It was similar in the 30 mg
edoxaban group and the warfarin group.

The use of edoxaban in the prevention of
ischemic stroke in patients with AF was approved
by the FDA in 2016.

When all these randomized clinical trials are
interpreted, in conclusion, it was emphasized that
NOACs are at least as effective as warfarin, and
dabigatran at a dose of 2x150 mg and apixaban is
superior to warfarin in preventing ischemic stroke
and thromboembolism. In general, NOACs caused
a significant decrease in the risk of hemorrhagic
stroke but did not cause a significant increase in
the risk of major bleeding compared to warfarin
(11).

3. Selection of Oral Anticoagulant Therapy for
Stroke Prevention in Atrial Fibrillation

Anticoagulant treatment is of great
importance in the management of patients with AF
and in preventing embolic complications,
especially stroke. In the prevention of AF-
associated recurrent stroke in a secondary
prevention perspective, all stroke patients are
candidates for anticoagulant therapy unless there
is an obstacle to treatment. In terms of primary
prevention, it is recommended that the decision of
anticoagulant therapy in patients with AF should
be made in the light of the CHA2DS2VASc score
(12) (Table 4) (Figure 2).



For many years, the range of drugs in
anticoagulant treatment with vitamin K
antagonists (VKA) has expanded with the use of
NOACs as a result of multi-center studies detailed
in the previous section. Today, EMA ("European
Medicines Agency") and FDA have approved only
for NVAF diagnosis for apixaban, dabigatran,
edoxaban and rivaroxaban.

Mechanical heart valve ar

NOAC use in stroke

Although the basis of this approval is that
patients with mechanical prosthetic valve and
moderate-to-severe rheumatic mitral stenosis
were not included in these studies, the concept of
valvular and non-valvular caused confusion in
clinical practice in the selection phase of vitamin K
antagonist or NOAC treatment.

mild/moderate mitral stenosis

CHA,DS,-VASc risk factor

antiplatelet/anticoagulation

No Oral anticoagulation
should be considered

Oral anticoagulation indication (Evaluate
contraindicated conditions and haemorrhage
risk factors)

: l .

If oral anticoagulant is
contraindicated, interventional LAA
closure

MNOAC Warfarin

Figure 2. Clinical approaches to anti-coagulant treatment*

*Adapted from Kirchhof P et al,, 2016, in the light of the recommendations from the 2016 ESC guidelines.

Table 4. CHA2DS2VASc Score.

Criterion Score Score Annual Stroke Risk Stroke Recurrence
Heart Failure 1 0 0-0.2 0: Low risk
Hypertension 1 1 0.9-1.3 .
lAge>75 2 2 29.2.9 1-2 : Moderate risk
Diabetes 1 3 3.2-4.6
Stroke 2 4 4.8-6.7
\Vascular disease 1 5 6.7-10
|Age range of 65-74 1 6 9.8-13.6 >3 : High riski
Female 1 7 9.6-15.7

8 6.7-15.2

9 15.2-17.4
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3.1. Valvular and Non-valvular AF
Definition: Heart valve disease, in broadest terms,
is the damage or defect in one or more of the four
heart valves. In NOAC studies evaluating the
prevention of AF-associated embolic
complications, the presence of only mechanical
prosthetic valve and moderate to severe rheumatic
mitral stenosis as valvular heart disease was a
common exclusion criterion. On the other hand, in
the light of different patient recruitment criteria of
the studies, it was present in a considerable
proportion of patients with various valvular heart
diseases (13-26%) (13). Approximately 60% of AF
patients have an accompanying valvular heart
disease in clinical practice (14).

Valvular and nonvalvular AF are included in
various guidelines with different definitions and
these definitions have changed over the years. In
the 2001 ACC ("American College of Cardiology") /
AHA ("American Heart Association") / ESC
guidelines, NVAF is defined as a rhythm disorder
without rheumatic mitral or prosthetic valvular
heart disease (15). In the 2006 update, AF
developing without mitral valve repair was also
included in this definition. In the 2014 ACC / AHA
/ HRS (“Heart Rhythm Society”) guidelines, NVAF
is described as AF detected without rheumatic
mitral stenosis, mechanical or bioprosthetic heart
valve replacement or mitral valve repair (16).

Table 5. EHRA Classification of AF.

ESC defined valvular AF as AF that develops
in the presence of rheumatic valvular disease
(with mitral stenosis in the foreground) or
prosthetic valve, and then due to the confusion
created by the concept of valvular, they started to
use valvular heart disease terminology by
referring to the specific pathology in its guidelines
since 2016 (7,12). ACCP used the concepts of non-
rheumatic AF and NVAF synonymously (17). In
order to distinguish NVAF from valvular AF, the
definition of "mechanical and rheumatic mitral
valvular AF" (MARM-AF) has been included in the
literature as a terminological suggestion (18).

With the use of NOAC treatment based on AF,
specifically in the NVAF patient subgroup, the need
for a clearer and globally accepted definition for
the distinction between valvular and non-valvular
AF has emerged. In this context, under the
leadership of EHRA (European Heart Rhythm
Association), a consensus document was published
in 2017 and a functional classification was made in
which the type of anticoagulant to be used was
emphasized (Table 5) (13).

As emphasized in this classification, all AF
patients, except for the AF patients with a
mechanical prosthetic heart valve and moderate-
severe rheumatic mitral stenosis (Table 6), can
receive NOAC treatment within the appropriate
indications (19).

EHRA type 1; Patients with valvular AF requiring vitamin K antagonist therapy

» Mitral stenosis (moderate-severe, rheumatic origin)
« Mechanical prosthetic valve replacement

EHRA type 2; Patients with valvular AF (in light of CHA:DS:VASc score criteria) requiring a vitamin K antagonist or NOAC

treatment

» Mitral regurgitation

« Mitral valve repair

¢ Aortic stenosis

¢ Aortic regurgitation

¢ Tricuspid regurgitation

¢ Tricuspid stenosis

¢ Pulmonary regurgitation

¢ Pulmonary stenosis

* Bioprosthetic valve replacement
* Trans-aortic valve intervention (TAVI)

Table 6. Mitral stenosis severity grading.

Mean gradient (mmHg) Pulmonary artery systolic Valve area
pressure (mmHg) (cm?)
Mild <5 <30 >1.5
Moderate 5-10 30-50 1-1.5
|Severe >10 >50 <1.0
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3.2. How Does Valvular Heart Disease
Accompanying AF Affect Thrombogenesis?
There is a hypothesis that thrombus formation in
patients with NVAF may be different from those
with accompanying valvular heart disease. Blood
flow changes in Virchow triad, endocardial
damage and exchange of blood elements play a
role in the mechanism of thrombogenesis in
patients with AF. However, presence of mechanical
heart valve, mitral stenosis and left atrial
dilatation = increases the  occurrence of
thromboembolism in patients with AF. Typically,
thrombus develops in the left atrial appendix in
patients with AF. In patients with mechanical
prosthetic heart valves, thrombus usually develops
on the prosthesis or as a result of the non-
physiological blood flow pattern in the left atrium
(20). In addition, the fact that the heart valve,
which can be considered as a foreign body,
activates thrombogenesis by using the intrinsic
pathway can also be thought as an additional
mechanism. Patients with bioprosthetic heart
valves have a lower risk of thrombosis, but this
risk is never zero. Thrombosis risk increases with
accompanying AF or mitral stenosis in these
patients. Those with porcine heart valves have a
higher risk of thrombosis than pericardial valve
(21). Although the exact mechanism is unclear, the
presence of mitral stenosis also increases the risk
of thrombosis. The possible factor here is thought
to be impaired blood flow in the left atrium (22).

3.3. NOAC Use in Mechanical and
Bioprosthetic Valve Replacement: Patients who
underwent mechanical heart valve replacement
were excluded in all phase III clinical trials of
NOAC use. However, in preclinical studies of both
apixaban and dabigatran in pigs, it has been shown
that they reduced the thrombus size significantly
in bileaflet mechanical aortic valve implantation
and that the development of bleeding was less
than warfarin (23,24). In the RE-ALIGN
("Randomized Phase II Study to Evaluate the
Safety and Pharmacokinetics of Oral Dabigatran
Etexilate in Patients after Heart Valve
Replacement") study based on these data,
dabigatran and warfarin were compared in
patients who underwent mechanical bileaflet
mitral or aortic valve. The study had to be
terminated early with negative data on the
protective efficacy and safety of dabigatran
treatment. In the light of these data, warfarin
remains to be the only oral anticoagulant
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treatment option in patients with AF with a
mechanical heart valve (25).

Despite this negative experience with a
mechanical valve, NOAC treatment offers more
promising results in the presence of a
bioprosthetic valve. DAWA ("Dabigatran Versus
Warfarin After Bioprosthesis Valve Replacement
for the Management of Atrial Fibrillation
Postoperatively") which is one of the NOAC studies
specific to patients with bioprosthetic caps, was
stopped due to insufficient participation. On the
other hand, ARISTOTLE and ENGAGE AF-TIMI-48
studies did not consider the presence of
bioprosthetic valve as an exclusion criterion and
offered the opportunity to perform subgroup
analyses for these patients. 104 bioprosthetic
valve patients in ARISTOTLE study and 191
bioprosthetic valve patients in ENGAGE AF-TIMI
48 were randomized to the NOAC and warfarin
groups, and in these limited analyses, where the
number of stroke and systemic embolism was low,
no significant difference was found between
warfarin and NOAC in terms of efficacy and safety
(13,26). In a meta-analysis comparing antiplatelet
therapy and anticoagulation (warfarin and NOAC)
treatments among those who had recently
undergone bioprosthetic aortic valve replacement,
no difference was found between treatments in
terms of stroke, thromboembolism, or mortality
(27). In the light of this information, EHRA, which
classifies patients with AF accompanied by the
presence of bioprosthetic valve as EHRA-2 group
AF, recommends NOAC treatment as an alternative
treatment to warfarin if the bioprosthetic valve
has not been performed due to rheumatic mitral
valve disease at least 3 after surgery (4). Again, in
the light of the information obtained from patients
with a history of valve repair in apixaban,
edoxaban and rivaroxaban studies, although in a
small number, this patient group stands out as
another patient group considered suitable for
NOAC treatment.

3.4. NOAC Use in AF Patients with Valvular
Heart Disease: If we put aside patients with
moderate to severe mitral stenosis who have not
been subject to any randomized studies, all NOAC
studies compared AF patients with certain
proportions of accompanying valvular heart
disease in the context of NOAC and warfarin
treatment. The most common group of patients
included for valvular heart disease were patients
with moderate or severe mitral insufficiency (13);
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which was followed by patients with aortic
insufficiency, aortic stenosis, and mild mitral
stenosis, respectively.

In the subgroup analyses of ARISTOTLE, RE-
LY, ENGAGE AF-TIMI 48 and ROCKET AF studies
for individuals with valvular heart disease, NOAC
efficacy and reliability were similar when
compared with those without valvular heart
disease (18,28-30). In these four studies, it is seen
that patients with AF and valvular heart disease
are more often women, and individuals with
persistent AF with a history of heart failure,
myocardial infarction or coronary artery disease.
When compared with individuals without valvular
disease, the presence of stroke or systemic
embolism, mortality, major cardiovascular events,
and major bleeding draws attention with higher
rates. However, these differences were observed
similarly in the NOAC or warfarin treatment
groups and did not reveal a difference in the main
study results in terms of efficacy/reliability. In the
light of all this information, in these valvular
pathologies considered within the scope of EHRA-
2 group AF, NOAC treatment comes to the fore as
an alternative in the presence of AF.

Recently, Kim et al. evaluated the
effectiveness of NOACs in mitral stenosis patients
retrospectively in 2230 patients with AF (31). The
annual thromboembolic event rate in mitral
stenosis patients using NOAC off-label was 2.2%,
while this rate was 4.2% in warfarin (HR 0.28,
95% CI; 0.18-0.45). Although there are serious
limitations due to not evaluating the degree of
stenosis and its retrospective design, this study
draws attention to the need for a randomized
study for the efficacy and reliability of NOAC
treatment in patients with mitral stenosis in the
presence of natural valve.

In conclusion, the current European and
American treatment guidelines recommend NOAC
treatment as the first-choice anticoagulant
treatment method in patients in whom
anticoagulant therapy can be performed with
either NOAC or warfarin, except for patients with
mechanical prosthetic valve and moderate-to-
severe mitral stenosis ("Class I, Evidence) level A”)
(5,12). Warfarin stands out as the only
anticoagulant option in patients with mechanical
valve and moderate to severe mitral stenosis
(“Class I, Level of Evidence B”). NOAC therapy is
not recommended in these patients. The European
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guidelines for the mechanical valve recommend
"Class IlI, Evidence Level B" for all NOACs, and the
American guidelines recommend "Class I,
Evidence Level B-R" for dabigatran only. The
recommendation for moderate-to-severe mitral
stenosis is found only in the European guidelines
("Class 111, Level of Evidence C").

4. Use of NOAC in Atrial Fibrillation other than
Stroke Prophylaxis

4.1. Use of NOAC in Cerebral Venous
Thrombosis: While the AHA 2011 guidelines
recommend the use of anticoagulants in the
treatment of cerebral vein thrombosis (CVT), it
does not support the use of NOAC (32). The
European Stroke Organization guidelines, updated
in 2017, do not recommend the use of NOAC in
SVT due to the lack of sufficient data (33,34).

The RE-SPECT CVT study compared the
efficacy and reliability of dabigatran and warfarin
in CVT. In this study of 120 cases, it was reported
that venous thrombotic events did not recur in
both groups and that a small number of major
bleeding was encountered in both groups (35). In
a meta-analysis published by Lee et al, 151
patients taking NOAC (dabigatran, rivaroxaban,
apixaban) 261 patients taking VKA were
monitored for 3-11 months. While it was
determined that NOACs show similar efficiency
with VKA in terms of partial / full recanalization;
bleeding rates were found to be lower in patients
using NOAC although there was no statistically
significant difference. Although these results
suggest that NOACs are an effective and safe
alternative to VKA in the treatment of CVT, it was
stated that it would be appropriate to wait for the
results of randomized controlled studies (36).

4.2. NOAC Use in Cervical Artery
Dissections: The effectiveness of NOACs in
preventing ischemic strokes due to cervical artery
dissection was compared with standard
antithrombotic treatments in two studies. In the
first study, it was reported that NOACs cause
similar  ischemic but less hemorrhagic
complications with standard antithrombotic
treatments. However, one study showed a higher
rate of radiological deterioration than
conventional antiplatelet or anticoagulant
therapies (37). The second study found that there
were no statistically significant differences
between NOAC and VKA in terms of ischemic
stroke severity and recanalization rates (38).



Although it is thought that NOACs can be an
alternative in strokes that develop due to cervical
artery dissection, the data regarding the use of
NOAC in these patients should be interpreted
carefully because of insufficient clinical
experience, low number of patients enrolled in
studies, and non-randomized treatment
approaches (39,40).

4.3. Use of NOAC in Antiphospholipid
Syndrome: There is limited information about the
efficacy and reliability of using NOAC in
antiphospholipid syndromes (APS). In a review
that included 728 patients, it was reported that the
annual risk of thrombosis in patients using NOAC
is around 11%. The RAPS study compared the
efficacy of rivaroxaban 20 mg once daily with
warfarin (INR: 2.0-3.0) following a single or
recurrent venous thromboembolic (VTE) event in
116 patients who were not anticoagulated or were
sub-therapeutically anticoagulated, and no
thrombotic events or bleeding in either group
during the 7-month monitoring period was seen
(41). In 3 randomized controlled studies in
patients with APS, no difference was found
between dabigatran and warfarin in terms of
efficacy. EULAR (“European League Against
Rheumatism”) 2019 guidelines require that
rivaroxaban should not be used in adult APS
patients with high risk of recurrence due to triple
antiphospholipid  antibody  positivity  and
recommend that NOACs should only be preferred
in patients who cannot reach target INR values
despite effective treatment compliance or for
whom VKA wuse is contraindicated. EULAR
guidelines also recommend not to switch from
VKA to NOACs due to poor compliance with VKA
treatment or problems in INR monitoring (42).

It is stated that there is a need for studies in
which the clinical heterogeneity of APS as well as
the antiphospholipid antibody laboratory
phenotype are taken into consideration and the
optimal NOAC dose is determined according to the
thrombosis type. The Phase 2/3 RISAPS study
aims to determine the effectiveness of treatment in
stroke patients with a target INR of around 3.5
with 15 mg rivaroxaban twice a day (43).

4.4. NOAC Use in Cancer Patients: Cancer-
related stroke is an uncommon condition, and in
some patients, cerebral infarction develops before
cancer is diagnosed. It is also known that the use of
NOAC in cancer patients is not recommended and
patients with AF who are diagnosed with cancer
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are not included in clinical studies (44). In a study
conducted with 672 cancer patients in Taiwan, it
was reported that the rates of ischemic stroke /
systemic embolism and major bleeding were
significantly lower in patients using NOAC
compared to warfarin, and that intracerebral
bleeding did not develop in any patient within a
year. It was stated that there was no difference
between the two groups in terms of
gastrointestinal  bleeding, acute myocardial
infarction, and death from any cause within 6-12
months (45).

4.5. NOAC Use in Pregnancy: In a study in
which a total of 357 pregnant women were
examined, it was observed that 48.9% of those
using NOAC had live birth, 22.6% had miscarriage
and 28.5% had elective pregnancy termination. It
was stated that fetal abnormality was encountered
at a rate of 5% and 2% of it was defined as
embryonopathy. Due to the low number of cases
and insufficient data, it is stated that it is not
known whether NOACs carry a high risk of
embryonopathy during pregnancy and whether
the use of NOAC is considered an indication for
termination of pregnancy. Due to the lack of
sufficient efficiency and reliability data, NOACs are
not recommended to be used during pregnancy
and breastfeeding (46).

4.6. Use of NOAC in Embolic Strokes of
Undetermined Source: The concept of embolic
stroke of unknown source (“ESUS”) has been
defined as non-lacunar cryptogenic strokes that
are thought to be embolic, but the source of
cardiac embolism could not be determined in
etiological studies, and without intracranial
and/or cervical lumen stenosis of 50% or more in
the vessels feeding the infarct area (47-49).

The protection of NOACs in ESUS was
compared with aspirin in two randomized studies.
In the NAVIGATE ESUS study, the efficacy and
reliability of rivaroxaban (15mg / day) and aspirin
(100mg / day) were compared in ESUS. The study
was terminated early due to high bleeding rates
and hemorrhagic stroke in the rivaroxaban group
in the 11th month (50). In the RESPECT-ESUS
study, the efficacy and reliability of dabigatran
(110-150 mg twice a day) and aspirin (100 mg /
day) in ESUS were compared. The annual stroke
rate was 4.1% in the dabigatran group and 4.8% in
the aspirin group, but this difference was not
statistically significant. No significant difference
was observed between major bleeding rates and
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hemorrhagic stroke rates, and the superiority of
dabigatran over aspirin in ESUS patients could not
be demonstrated (51). It is thought that ATTICUS
and ARCADIA, two ongoing randomized controlled
studies comparing apixaban and aspirin, may
provide new approaches to the efficacy of NOACs
in ESUS (52,53).
5. Laboratory Prior to Starting NOAC

The dose of NOAC group drugs should be
determined by considering the patient’s age, body
weight, kidney functions, other drugs used and
conditions that create bleeding risk. Therefore, a
complete blood count, kidney and liver function
tests and a coagulation panel should be requested
for the patient before starting NOAC treatment.
(4,5,54,55). In addition, it is important to have
thyroid function tests and electrolytes in the blood
in terms of evaluating the conditions that may
cause AF. Treatment should be delayed in patients
with a complete blood count showing
thrombocytopenia (<50x103 / mm3) and severe

anemia. A multidisciplinary decision should be
made to use NOAC in patients with a platelet count
of <100x103 / mm3,

The first clinical follow-up of patients in
whom NOAC is initiated should be done one month
later. Subsequent follow-ups should be performed
regularly by considering the individual
characteristics of the patient, at intervals of 1-6
months (Figure 3).4 If the patient does not have a
condition that requires more frequent follow-ups,
kidney and liver functions and complete blood
count should be observed at least once a year. At
every visit, the patient should be questioned
whether they use the NOAC drug regularly, the
history of thromboembolic and hemorrhagic
events, drug side effects, other drugs used, and the
patient's bleeding risk should be re-evaluated. The
follow-up of the patients should be personalized.
Monitoring coagulation tests such as prothrombin
time and INR in patients receiving NOAC is
unnecessary and may be misleading (56,57).

Start of Treatment

* Complete blood count

s Liver function tests
* Coagulation panel
* Proton pump inhibitSr requirement

* Kidney functions - creatine clearance {mL/min)

Control after 1 month

+ Evaluation of side effects

* Evaluation of the patient’s medication compliance

* Taking thromboembolism and hemorrhage history

* Repeating initial blood tests if necessary

» Selection of optimal drug and drug dose

Recontrol after 1-

6 months
| > according to the
patients’s
characteristics

Figure 3. The first follow-up evaluation and follow-up visits of a patient taking NOAC

5.1. NOAC Use in Patients with Renal
Failure: Although at different rates, all NOACs are
excreted from the Kkidneys (Dabigatran 80%,
edoxaban 50%, rivaroxaban 35% and apixaban
27%).58 In patients with impaired renal function
or with impaired renal function during monitoring,
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drug selection or dose may need to be changed to
reduce the risk of bleeding. Renal functions may
deteriorate rapidly, especially in elderly patients,
due to insufficient fluid intake, use of diuretics and
drug interactions. In addition, it is known that
kidney functions are more frequently impaired in



patients with AF. In this respect, considering the
risk profile of patients using NOAC, kidney
functions should be evaluated at least once a year
and more frequently if necessary.4 In patients 275
years of age, who are sensitive or taking
dabigatran, the first kidney function control should
be done after 6 months at the latest. In patients
with creatinine clearance (CrCl) of <60 mL / min,
the follow-up time can be planned by dividing the
CrCl level into 10 (4). For example, blood tests in a
patient with CrCl of 30 mL / min should be done at
least every 3 months.

It is recommended to use creatinine clearance
(CrCl, mL / min) calculated by the Cockcroft-Gault
formula to determine the renal function (59). In
randomized studies comparing NOACs with
warfarin, patients with CrCl <30 mL / min and in
comparative studies with apixaban, patients with
CrCl <25 mL / min were excluded from the studies.
Therefore, data on the use of NOAC in patients
with advanced and end-stage renal failure (CrCl
<25-30 mL / min) are also limited (6,8-10). There
are results indicating that edoxaban blood level
and efficiency decreases with CrCl increase (CrCl>
95 mL / min), and that a different NOAC may be
preferred in these patients (10). The efficacy and
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safety of NOACs in patients with moderately
impaired renal function (CrCl 30-50 mL / min) are
similar to those in patients with CrCl> 50 mL /
min.60 There is not enough clinical data regarding
the use of NOAC in patients with advanced and
end-stage renal failure (CrCl <25-30 mL/min) or
patients undergoing hemodialysis (6.8-10). There
are retrospective research findings showing that
apixaban has the same efficacy as warfarin but
causes less bleeding in hemodialysis patients, but
results from randomized studies on this subject
should be expected (60,61). Although the use of
2x5 mg of apixaban in hemodialysis patients in the
United States has been licensed, the use of NOAC in
patients with CrCl <15 mL/min or undergoing
hemodialysis in Europe is not approved. Although
there is not enough evidence in patients with
kidney transplantation, the use and the dose of
NOAC should be decided by calculating the CrCl of
the transplanted kidney and the interaction with
the drugs used in these patients should be
considered.

In conclusion, when determining the NOAC
selection and drug dosage, patients’ CrCl levels and
comorbid status must be taken into consideration
(Table 7).

Table 7. Recommended NOAC doses based on creatinine clearance.

NOAC CrCl (>50 mL/min)  CrCl (30-50 mL/min) CrCl (15-29 mL/min) CrCl (<15 mL/min)
Dabigatran 2x150 mg 2x110 mg / 2x150 mg* Insufficient data Insufficient data
Rivaroxaban 20 mg 15 mg 15 mg Insufficient data
Apixaban 2x5 mg** 2x5 mg ** 2x5mg** Insufficient data
Edoxaban 60 mg* 30 mg 30 mg Insufficient data

* Dabigatran dosage should be determined by evaluating the patient's thromboembolism and bleeding risk individually.
**If there are two of the criteria (patient age 280, body weight <60 kg, creatinine 21.5 mg / dl), it should be switched to 2x2.5 mg.
*30 mg should be used for those who weigh <60 kg or who use phosphorylated glycoprotein inhibitors.

5.2. NOAC Use in Patients with Liver
Failure: Liver disease is associated with an
increased risk of bleeding, as well as an increased
susceptibility to thrombotic events. Liver function
tests should be requested at least once a year in
patients using NOAC (4). Patients with significant
active liver disease such as cirrhosis, liver enzyme
levels twice or higher than normal and bilirubin
levels 1.5 times normal or above were excluded
from NOAC studies (6,8-10). Therefore, our
knowledge of treatment side effects in these
patients is limited. All NOACs are contraindicated

in patients with coagulopathy associated with liver
disease or cirrhosis of level C (10-15 points)
according to the Child-Pugh classification and
patients at risk of bleeding (Table 8) (4). NOACs
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should not be initiated in patients with a platelet
count of <70x103. Rivaroxaban should not be used
in patients with Child B cirrhosis (7-9 points),
other NOACs should be used with caution (62,63).
It is most appropriate to initiate and continue
NOACs consulting with a multidisciplinary team
(including hepatologist and hematologist) in
patients with liver dysfunction.
6. Use of NOAC in Patients Receiving Tube
Feeding

Patients who receive tube feeding in
neurology services and/or neurology intensive
care units also take their medicines in this way. It
is very important that solid oral formulations of
drugs can be administered via a nasogastric (NG)
tube after being crushed and dissolved in food or
water (64). If NOACs are administered by tube,
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Table 8. Child-Pugh Classification (A:1-6 points, B:7-9, C:10-15).

1 point 2 points 3 points
Encephalopathy - Stage 1-2 (recovery with treatment) Stage 3-4 (resistant)
Ascites - Mild (diuretic responsive) Moderate-Severe (diuretic unresponsive)
Bilirubin <2 mg/dL 2-3mg/dL >3 mg/dL
Albumin >3.5 g/dL 2.8-3.5 g/dL <2.8 g/dL
INR <1.7 1.71-2.30 >2.30

their pharmacokinetic properties may be affected
(65). Bioavailability is a concrete measure that
shows how much the body "benefits" from a drug
given to have a systemic effect. If NOAs are
administered by tube, their pharmacokinetic
properties may be affected (65). Bioavailability is a
concrete measure that shows how much the body
"benefits" from a drug given to have a systemic
effect. Three parameters are considered in terms
of pharmacokinetics and bioavailability. These are
Cmax (highest drug concentration in the systemic
circulation), tmax (time from drug administration to
peak concentration in the systemic circulation)
and EAA = AUC (area under the plasma
concentration-time curve) (66).

6.1. Dabigatran: The drug in the capsule
contains granules coated with tartaric acid. With
tartaric acid, an acidic microenvironment is
created and the absorption and dissolution of the
drug increases. While the oral bioavailability of
dabigatran is between 3% and 7% when
swallowed in its unopened capsule form, this
bioavailability increases to 75% when the capsule
is opened.

The increase in bioavailability as a result of
opening the capsule may cause bleeding (67). In
summary, capsules should be taken orally. The
capsule should not be opened or crushed. It should
not be administered through the enteral feeding
tube (Table 9) (68).

Table 9. Characteristics of NOACs and their applications with enteral feeding tubes (64,70,78).

Drug Formulation Effect Administration with Usage Notes
Mechanism NG/G after crushing
Dabigatran Capsules filled with Direct No The capsule should be Bioavailability increases by 75%
(Pradaxa®) pellets thrombin swallowed as a whole when the capsule is opened
75,110, 150 mg inhibitor without opening.
Rivaroxaban  Film coated tablet  Factor Xa Yes Stable in 50 mL of sterile Bioavailability increases when
(Xarelto®) 10, 15, 20 mg inhibition water or apple puree. taken with food
Postpyloric application is not
recommended.
Apixaban Film coated tablet ~ Factor Xa Yes It should be suspended in Bioavailability decreases when
(Eliquis®) 2.5,5mg inhibition 60 mL of 5% dextrose. crushed or taken with food
Edoxaban Film coated tablet ~ Factor Xa Yes Factor Xa inhibition Bioavailability decreases when
(Lixiana®) 30,60 mg inhibition crushed or taken with food

NG, nasogastric feeding tube; G, gastric feeding tube, NOAC, Non-vitamin K oral anti-coagulant.

6.2. Rivaroxaban: Since they are film-coated
tablets, they can be crushed. The absolute
bioavailability of rivaroxaban is dose dependent in
terms of pharmacokinetics. For example, for 2.5
and 10 mg, it has 80% -100% bioavailability that is
not affected by food. Absolute bioavailability is
66% for 20 mg taken after fasting. The
bioavailability of 20 mg rivaroxaban taken with
food increases. That is, AUC and Cmax values
increase by 39% and 76%, respectively. It is
recommended to take 15 and 20 mg doses of
rivaroxaban with food. Rivaroxaban 15mg-20mg is
crushed and suspended in 50 mL of water,
followed by rapid enteral feeding. However,
enteral nutrition is not required to increase the
bioavailability of 2.5 mg and 10 mg tablets. The
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crushed tablets remain intact for 4 hours in water
or apple puree. Crushed tablets will not stick to
polyvinyl chloride or silicone NG tubes (69).
Application of rivaroxaban to the distal of the
stomach should be avoided. In this case,
rivaroxaban should be taken only with an NG tube
or gastric tube. In summary, taking rivaroxaban
with food increases its bioavailability. Provided
that the feeding tube is in the stomach, it can be
crushed.

6.3. Apixaban: They are film-coated tablets
with a bioavailability of 50%. When Apixaban
tablet is crushed and taken, there is no change in
its bioavailability compared to oral intake.
However, when crushed and given with 30 grams
of apple puree, Cmax and AUC values decrease by



20% and 16%, respectively, in its bioavailability
compared to oral intake. The manufacturer
recommends that the crushed drug be suspended
in 60 mL of 5% dextrose solution and
administered through an NG tube (70). The
crushed tablets remain intact for 4 hours in water
or apple puree. In summary, if it will be
administered through an NG, it should be given by
suspending with 5% dextrose. When given with
nutritional supplements, a decrease is seen in its
bioavailability.

6.4. Edoxaban: Bioavailability of film-coated
tablets is 62%. NG can be crushed through the
tube. The bioavailability of edoxaban when
crushed with food is similar to that of oral
administration. Even if the tablet is crushed, it is in
the range of 80% -125%, which is a suitable range
for bioequivalence. In other words, Cmax and AUC
values are in the effective range. Edoxaban does
not stick to the polyvinyl chloride NG tube. In
summary, edoxaban can be crushed and
administered through an NG tube. It does not
interact with food (64).

Consequently, it is not recommended to
administer dabigatran among the four NOACs by
tube. Rivaroxaban, apixaban, and edoxaban can be
given with an NG tube. It should be taken into
account that the bioavailability of rivaroxaban and
apixaban changes with food in tube feeding. As the
absorption of rivaroxaban is acid-dependent, use
of the drug should be avoided if post-pyloric
nutrition is used. There are no restrictive studies
on post-pyloric nutrition for apixaban and
edoxaban.

7. Periprocedural and Perioperative
Management of Patients using NOAC

Approximately 10% of those who use oral
anticoagulant drugs require a surgical procedure
for any reason every year, and oral anticoagulant
drugs used should be stopped before certain
surgical procedures (71). In patients undergoing
surgical or invasive procedures, suspending
anticoagulant therapy may temporarily increase
the risk of thromboembolism while continuing
treatment may increase the risk of operational
bleeding (72). Balancing these two conditions
presents difficulties in managing anticoagulant
therapy. Before surgery, an anticoagulant with a
long half-life such as warfarin should be stopped
for a longer period (approximately 5 days). Since
the effects of NOACs start rapidly, their half-life is
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short and their elimination from the body is fast, it
is sufficient to suspend taking the drug for a
shorter time than warfarin. The fact that NOACs
have FDA-approved antidotes enables rapid
treatment when encountered possible bleeding
risk or quick elimination of the effect of the
anticoagulant regimen in patients who will be
taken into emergency operation. Idarucizumab
reverses the effects of dabigatran, and andexanate
alpha reverses the effects of both apixaban and
rivaroxaban (73,74). It should be kept in mind that
antidote drugs may increase the risk of
thromboembolism.

First of all, it is necessary to answer the
following questions and make the necessary
planning before the procedure.

1- Is the surgical procedure to be done elective?
Is it urgent?

2- Is it necessary to suspend anticoagulant
therapy depending on the type of surgical
procedure?

3- If the drug use will be stopped, how many
days before the procedure should oral
anticoagulant drugs be stopped?

4- Is bridging treatment needed or not during
this process?

5- When should anticoagulant therapy be
started again?

The risk of thromboembolism that may occur
with the discontinuation of oral anticoagulant
therapy is divided into low/medium/high risk
(Table 10), while the same classification is
categorized as minimal (insignificant
bleeding)/low and high-risk bleeding according to
the risk of bleeding in the surgical procedure
(Table 11).

7.1. Calculation of Thromboembolism
Risk: It is calculated according to age and
comorbid conditions in people with AF, where the
CHA:DSz-VAs score is used. However, if the patient
has a recent history of stroke or pulmonary
embolism, it is recommended to delay the surgical
procedure (Table 10).

7.2. Determining the Risk of Bleeding: The
type of surgical procedure and the invasive
procedure to be performed are important here.
Comorbid conditions in the patient (age, renal
failure) and the use of drugs that affect hemostasis
should also be considered. In cases with high risk
of bleeding, anticoagulation should be stopped for
a longer period (Table 11).
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Table 10. Risk classification for perioperative thromboembolism.

Risk Classification Mechanical heart valve

Atrial fibrillation Venous thromboembolism

Low
major risk factors (AF, stroke,
<4% / year arterial
thromboembolism
or
<2%/month venous
thromboembolism
Medium
<4-10% / year arterial
thromboembolism
or
<4-10% / month venous
thromboembolism

bicuspid aortic heart valve

High
<10% / year arterial
thromboembolism months
or Mechanical heart valve
<10% / month venous
thromboembolism

History of stroke or transient

Major risk factor for stroke and

ischemic attack within the last 6

Bicuspid aortic heart valve without CHADS: score of 0-2
CHA2DS2-VASc score of 0-1
transient ischemic attack, HT, DM, no history of stroke or transient
CHF,> 75 years of age) for stroke

CHADS: score of 3-4
CHA:DS2-VASc score of 2-4

CHADS: score of 5-6
CHA:DS2-VASc score of >4

Venous thromboembolism
that was over 12 months ago

ischemic attack

Active cancer
Thrombophilia that is not
severe

Recurrent venous
thromboembolism

Venous thromboembolism
over 3-12 months ago
Venous thromboembolism
in the last 3 months

Stroke or transient ischemic attack inProtein C, S and

the last 3 months
Rheumatic valve disease

antithrombin 3 deficiency
Antiphospholipid antibody
syndrome

Multiple thrombophilia

Table 11. Bleeding risk classification by operation type.

Minimum

Low

High

Dental operations

- Tooth extraction of up to two teeth
- Gum biopsy

- Peridontal procedures

- Root canal treatment

Skin biopsy Other dermatological procedures
Superficial mass excisions
Cataract Other eye operations

Endoscopic procedures performed Coronary angiography
without biopsy

Inserting a pacemaker

Laparoscopic cholecystectomy

Laparoscopic inguinal hernia repair

Other intra-abdominal, intrathoracic,
orthopedic, vascular procedures

Intracranial or spinal surgeries

By-pass, heart valve replacement

Major surgeries (aortic aneurysm repair,
aortafemoral bypass)

Major urological surgeries (mass resection,
prostatectomy)

Major orthopedic procedures

Biopsies taken from organs

Lung resection

7.3. Determining the Suspension Time for
Anti-coagulant Therapy: It differs according to
the anticoagulant agent used by the patient.
Warfarin requires a longer break than the surgical
procedure compared to NOACs. Although NOACs
have short half-lives, their half-lives may be
prolonged (at different creatinine clearance
values) in case of renal failure and the
discontinuation time of the drug may change
before an invasive procedure (Table 12a).

7.4. Determining Whether Bridging
Therapy is Needed: Patients at high risk for
thromboembolism benefit from bridging therapy
with unfractionated heparin or LMWH when
anticoagulant therapy 1is stopped. Current
guidelines (2019 ACC / AHA) recommend bridging
therapy in high-risk (mechanical heart valve
replacement, pulmonary embolism) patients (5),
but these recommendations are based on
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observational studies and expert opinion.
However, depending on the patient's risk of
thromboembolism and operational bleeding risk
(such as non-clinical bleeding, low and moderate
bleeding risk), sometimes not interrupting
anticoagulant therapy, or not implementing
bridging therapy at all constitutes a more
appropriate approach. In a meta-analysis of 12
cohorts and 6 randomized studies, groups that
received and did not receive bridging therapy
were compared. While the risk of thromboembolic
stroke between the two groups remained the
same, the risk of bleeding was greater in the
bridging group. The situation was the same in
patients using NOAC (75). Observational studies
and large randomized studies show that when
bridging therapy is implemented, the rate of
perioperative and periprocedural bleeding
increases without a reduction in
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Table 12a. Discontinuation times of non-vitamin K oral anticoagulant drug according to bleeding risk before

elective operations.

Creatinine Clearance

Drug suspension time and amount of

Drug suspension time and amount of

(mL/min) skipping doses in operations with low skipping doses in operations with high
risk of bleeding risk of bleeding
Dabigatran >80 28-42 hours 2 dose 56-70 hours 5-6 doses
(Daily use 2 50-79 34-51 hours 3-4 doses 68-85 hours 6-7 doses
doses) 30-49 38-57 hours 4-5 doses 76-95 hours 7-8 doses
15-29 56-84 hours 5-7 doses 112-140 hours 9-12 doses
Renal excretion <15 If it’s acute renal failure, can be delayed If it’s acute renal failure, can be delayed until
%80 until recovery or switching to warfarinor  recovery or switching to warfarin or low
low molecular weight heparin may molecular weight heparin may be considered.
Antidote be considered.
idarizumab
Apixaban >50 14-24 hours 2 doses 28-40 hours 4 doses
(Daily use 2 15-49 34-54 hours 3-4 doses 68-90 hours 6-7 doses
doses) <15 If it's acute renal failure, can be delayed If it's acute renal failure, can be delayed until
until recovery or switching to warfarinor  recovery or switching to warfarin or low
Renal excretion low molecular weight heparin may be molecular weight heparin may be considered.
%27 considered.
Antidote
andexenat alfa
Rivaroxaban >80 16-24 hours 1 dose 40 hours 2 doses
(Daily use 2 30-79 18-27 hours 1 dose 36-45 hours 2 doses
doses) 15-29 20-30 hours 1-2 doses 40-50 hours 2-3 doses
<15 If it’s acute renal failure, can be delayed If it’s acute renal failure, can be delayed until
Renal excretion until recovery or switching to warfarinor  recovery or switching to warfarin or low
%33 low molecular weight heparin may be molecular weight heparin may be considered.
considered.
Antidote
andexenat alfa
Edoxaban >50 16-27 hours 1 dose 32-45 hours 2 doses
(Daily use single 30-49 18-30 hours 1 dose 36-50 hours 2 doses
dose) 15-29 34-51 hours 2 doses 68-85 hours 3-4 doses
<15 If it’s acute renal failure, can be delayed If it’s acute renal failure, can be delayed until

Renal excretion
%50

Antidote
andexenat alfa

until recovery or switching to warfarin or
low molecular weight heparin may be
considered.

recovery or switching to warfarin or low
molecular weight heparin may be considered.

thromboembolism. This bleeding also increases
morbidity and mortality. With these analyses, the
authors showed that bridging therapy increased
the risk of bleeding approximately 3 times (76,77).
In another study, the rate of bleeding and
thromboembolism was examined in the group that
received and did not receive bridging treatment,
and while this ratio was 1:13 in the group who
received bridging treatment, it was 1: 5 in the
group who did not receive the treatment.
Thromboembolic events are less common in the
periprocedural period, and bridging therapy
increases the risk of bleeding. This practice seems
to be harmful without any benefit. Bridging
therapy has no clearly demonstrated effect, except
for the high thromboembolism risk group.
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ACC reports that NOACs should be stopped
for a period of 2 half-lives before low bleeding risk,
and a period of 5 half-life before moderate / high /
uncertain bleeding risk, and NOACs should not be
stopped in cases of insignificant bleeding risk (76).
(Figure 4). Information on stopping and resuming
of warfarin treatment before the procedure is
visualized in Figure 5.

7.5. Time to Start Anticoagulant Therapy
again: The time to re-start depends on the
person's renal functions and the bleeding risk of
the surgical procedure. Considering that the effects
of NOACs start quickly in the post-op period, it is
appropriate to start approximately 24 hours after
the operation (in those with low bleeding risk) and
48 - 72 hours after the operation for those with
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The Algorithm for Stopping the Oral

Anticoagulant Drug

Minimum bleedingrisk

|

|

Moderate/high bleeding risk

|

Can be OPERATED without the needfor

stoping the drug

MOAC is stopped according to the risk

of periprocedural thromboembolism
and creatinine clearance

!

Low/moderate thromboembolism

risk

l

High thromboembaolism risk

|

Lessthan 4 days
without drug

Can be OPERATED
without the need
for bridging
therapy, depending
on the creatinine
clearance

|

Mare than 4 days
without drug

————r

|

Benefit-harmcalculation

for bridging treatment

t

4 N

Since the risk of bridging
treatmentis higher, the
OPERATION decision is
made by stopping the direct
oral anticoagulant drug
according to creatinine
clearance withoutthe need

4 A

Since the benefit of bridging
therapyis higher, bridging
therapy is performed with
parenteral heparinoids and

OPERATION decision is made
by stopping the direct aral

anticoagulantdrugaccording
to the creatinine clearance

for bridgingtherapy

. /

Figure 4. The algorithm for stopping the oral anticoagulant drug.
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Figure 5. Preprocedural stopping and resuming of warfarin.

high bleeding risk (Table 12b). A similar
application is valid for warfarin as shown in Figure
5.

In conclusion, NOACs should not be stopped
in surgical procedures with minimal bleeding risk.
In cases with low risk of thromboembolism and
low risk of bleeding (such as tooth extraction,
endoscopy without biopsy or bronchoscopy,
laparoscopic cholecystectomy), stopping NOAC 1
day in prior causes 1 or 2 doses to be skipped,

Table 12b: Time of initiation of NOAC by bleeding risk.

where there is no need for bridging treatment. In
cases with high risk of bleeding and high
thromboembolism risk, anticoagulant therapy
should be stopped, and bridging therapy should be
implemented (It is necessary to stop warfarin 5
days in advance and NOACs 48-72 hours before). It
should be started 24 hours after the operation in
patients with low bleeding risk and 48-72 hours
after the operation in patients with moderate-high
bleeding risk.

Medication initiation time in operations with
low bleeding risk

Medication initiation time in operations
with high bleeding risk

24 hours after the operation

48-72 hours after the operation

8. NOAC and Drug Interactions

One of the important conditions affecting the
treatment strategy in primary and secondary
stroke prophylaxis is the fact that patients are
generally of advanced age and receive various
treatments due to other chronic diseases and risk
factors. In this situation where multiple drug use is
quite common, drug interactions should be
considered in the selection of new oral
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anticoagulants and dose adjustment. The NOAC
group, which includes dabigatran, apixaban,
rivaroxaban and edoxaban, has significant
therapeutic advantages compared to a vitamin K
antagonist, such as warfarin, due to its faster and
predictable anticoagulant effects, less frequent
laboratory monitoring, and less drug-nutrient and
drug-drug interactions. When the results of the
ROCKET - AF and ARISTOTLE studies were
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examined, it was revealed that 2/3 of the patients
who used NOAC used more than 5 drugs together
with NOAC, and the clinical importance of NOAC
and drug-drug interactions has increased (78).
Since the correct NOAC dose is associated
with both increased thrombotic and bleeding
complication risk, drug-drug interactions should
be well known in the adjustment of the correct
NOAC dose. The most common NOAC drug-drug
interaction occurs through the cytochrome P450
(CYP450) enzyme system and / or the transporter
permeability glycoprotein (P-gp). Some drugs may
cause changes in NOAC doses by inducing or
inhibiting one or both enzyme systems and / or
transport proteins. In the use of NOAC with a drug

that inhibits the cytochrome P450 enzyme system
and / or P-gp transport protein, it should be kept
in mind that the serum concentration of NOAC
generally  increases, and serum  NOAC
concentrations may decrease with the use of this
enzyme system and a drug that induces its
transport protein. CYP3A4 enzyme system is an
important metabolizer for apixaban (20-25%) and
rivaroxaban (50%) while P-gp transport protein is
an important mediator for dabigatran, apixaban,
and rivaroxaban (79).

The interactions of some drugs frequently
used in combination with non-vitamin K oral
anticoagulants are given below and their plasma
levels are summarized in Table 13.

Table 13. The effects of drugs on non-vitamin K oral anticoagulant plasma levels (4).

Drugs Dabigatran Apixaban Rivaroxaban Edoxaban
Amiodaron 12%-60 increase Minor effect Minor effect %40 increase
Digoxin No effect No effect No effect No effect

Diltiazem No effect %40 artma No effect Insufficient data
Dronedarone 70%-100 increase Insufficient data Moderate effect %85 increase
Quinidine 53% increase Insufficient data Insufficient data %77 increase
Verapamil 12%-180 increase Insufficient data No effect %53 increase
Atorvastatin No effect No effect No effect No effect
Ticagrelor 25% increase Insufficient data Insufficient data Insufficient data
Clarithromycin 15%-20 increase 60% increase 54% increase %90 increase
Erythromycin 15%-20 increase 60% increase 34% increase %90 increase
Rifampicin 66% decrease 54% decrease 50% decrease %35 decrease
Flukonazol Insufficient data Insufficient data 42% increase Insufficient data
Ketoconazole 140%-150 increase 100% increase 160% increase %87-95 increase
Naproxen Insufficient data 55% artma Insufficient data No effect
Proton pump inhibitors 12%-30 decrease No effect No effect No effect

8.1. Anti- arrhythmics: Amiodarone is an
anti-arrhythmic drug with moderate CYP3A4 and
mild-to-moderate P-gp inhibitory effects, which
may cause drug interactions even weeks after
discontinuation due to its long half-life. There is no
need to reduce the dose of NOAC when
amiodarone is used with NOACs. Similarly, it is not
necessary to reduce the NOAC dose in the use of
digoxin, which are P-gp substrates, diltiazem and
quinidine, which are moderate CYP3A4 and P-gp
inhibitors while it should not be forgotten that it is
necessary to be careful in terms of bleeding risk in
patients over the age of 75, with a creatinine
clearance of 30-50ml/min and patients weighing

Turkish Journal of Cerebrovascular Diseases 2020; 26(3): 190-235

209

below 50 kg. While the use of dronedarone, which
is a moderate CYP3A4 and strong P-gp inhibitor,
with dabigatran is contraindicated, its use with
rivaroxaban should be avoided, and the dose of
edoxaban should be reduced to 30 mg / day. In the
use of dabigatran with verapamil, the dose of
dabigatran is reduced to 110 mg twice a day, while
for other NOACs, it is not necessary to reduce the
dose (80).

8.2. Antibiotics: In the use of clarithromycin
which is an inhibitor of potent CYP3A4 and
moderate P-gp, it is not necessary to reduce the
NOAC dose, while the dose of erythromycin with
similar characteristics should be reduced to 30 mg



/ day. When using rifampicin, which is a potent
CYP3A4 and P-gp inducer, together with NOACs, it
should be avoided to use with NOACs due to their
reduced anticoagulant effect. It should be kept in
mind that the risk of NVAF-induced stroke,
systemic embolism and the recurrence risk of deep
vein thrombosis or pulmonary embolism will
increase with the use of rifampicin (81,82).

8.3. Anti-epileptics: It is reported that using
phenytoin, carbamazepine, and phenobarbital
which are potent CYP3A4 and P-gp inducers,
should not be used with dabigatran, apixaban, and
rivaroxaban, and that it requires extreme caution
when used with edoxaban due to reduced
anticoagulant effect (83).

8.4. Anti-depressants: Care should be taken
in terms of bleeding risk due to the increased
anticoagulant effects of drugs such as SSRI / SNRI
(escitalopram, sertraline, venlafaxine) when used
with NOACs.

8.5. Anti-inflammatory Drugs: Caution
should be exercised in the use of nonsteroidal anti-
inflammatory drugs together with NOACs due to
the increased risk of bleeding and it should be kept
in mind that the risk of bleeding may increase in
patients with creatinine clearance of 30-50 mL /
min and body weight below 50 kg, especially in
patients over 75 years of age (84).

8.6. Anti-platelet Drugs: When using aspirin
or clopidogrel together with NOACs, caution
should be exercised due to the increased risk of
bleeding and patients should be monitored closely
for signs of bleeding. For dual treatments after
acute coronary syndrome, the recommendation of
a cardiologist should be taken and given with a
high risk of bleeding. Although experience with
prasugrel and ticagrelor is limited, it should be
avoided due to the high risk of bleeding or used
with extreme caution only on cardiologist-
neurologist recommendation (85).

8.7. Anti-fungal Drugs: While the use of
itraconazole and ketoconazole, which are potent
CYP3A4 and P-gp inhibitors, together with
dabigatran is contraindicated, the wuse of
voriconazole and posaconazole with all NOACs is
not recommended. Although there are insufficient
data on fluconazole, which is a moderate CYP3A4
inhibitor, it is stated that it does not cause a
clinically significant interaction and can be used
without changing the dose of NOAC.

8.8. Anti-virals: It is not recommended to
use HIV protease inhibitors (ritonavir, darunavir,
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fosamprenavir, indinavir, lopinavir, nelfinavir),
which are potent CYP3A4 inhibitors and P-gp
inhibitors / inductors, together with NOACs.

8.9. Anti-acids: Although proton pump
inhibitors and H2 receptor blockers have slightly
reduced the bioavailability of dabigatran, they do
not cause a significant change in its clinical
efficacy. It has been demonstrated that there is no
clinically significant interaction in the use of anti-
acids together with NOACs, and there is no need to
change the dose of NOAC when used together.

8.10. Immunosuppressants: Cyclosporine is
a moderate CYP3A4 and potent P-gp inhibitor and
its concomitant use with dabigatran is
contraindicated. It should not be forgotten that
rivaroxaban and apixaban increase the effect of
bleeding, and the dose of edoxaban should be
reduced to 30 mg / day. While it is not
recommended to use tacrolimus with dabigatran,
its interaction with other NOACs is not fully
known.

8.11. Anti-lipidemic Drugs: It has been
shown that there is no clinically significant
interaction in the use of atorvastatin, which is a
CYP3A4 inhibitor, with all NOACs (4,86,87).

As a result, although NOACs, whose use is
increasing day by day, have less drug interactions
than vitamin K antagonists, it should be kept in
mind by physicians that there may be changes in
their pharmacokinetics in patients with some
comorbidities, who use multiple drugs, and the
need for dose adjustments according to plasma
levels.

9. Transition between Warfarin, Heparin, Low
Molecular Weight Heparin and NOACs

NOACs are widely used to prevent embolism
in AF. In recent years, a significant portion of
newly diagnosed AF patients have been treated
with NOACs (88). Real-life data show that one
third of the patients in whom NOAC was initiated
switched from vitamin K antagonist treatment to
NOAC, and one fifth discontinued NOAC treatment
during the first year. More rarely, a switch from
NOAC to vitamin K antagonist oral anticoagulants
has also been observed (89-91).

Transition between anticoagulant therapies
can be in the form of transition from warfarin and
parenteral anticoagulants (heparin and low
molecular weight heparin) to NOAC or vice versa.
In all scenarios, in switching between drugs the
pharmacodynamic (INR for warfarin, aPTT for
unfractionated heparin) and pharmacokinetic
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(half-life) profile of each drug should be taken into
consideration and renal functions should be
monitored closely. The aim in the management of
the transition period between anticoagulant
treatments is to minimize the risk of hemorrhagic
complications while preventing the development
of thromboembolic events by keeping the time
that the patient is not under therapeutic
anticoagulation effect as short as possible.

Patients using anticoagulant medications may
need to change their medications for medical
(fluctuating INR levels, insufficient time spent in
the therapeutic interval, development of renal or
hepatic failure, increased risk of bleeding,
development of thrombotic and hemorrhagic
complications) or social (inability to have an INR
follow-up, cost, patient preference) reasons
(92,93).

In this section, recommendations for the
management of the transition process between
anticoagulant drugs will be presented. These
recommendations are presented in line with
current data, and clinical decisions should be made
by considering the risk of thromboembolism and
bleeding individually for each patient (Table 14).

9.1. Transition from Warfarin to NOAC: In
bidirectional transition between warfarin and
NOAC, INR measurements and the half-life of
warfarin should be considered. When INR is <2
after warfarin is discontinued, NOAC can be
started immediately. When the INR is in the range
of 2-2.5, NOAC can be started on the same day
(preferably the next day). If the INR is in the range
of 2.5-3, the test should be repeated within 1-3
days and it should be decided whether to start
NOAC according to the test result. When INR is>
2.5, the time when it will fall below 2.5 depends on
the current INR level and the half-life of the
vitamin K antagonist (36-48 hours for Warfarin). It
is stated that rivaroxaban can be started when the
INR is <3, edoxaban when INR is <2.5, and
apixaban and dabigatran when INR is <2 (4). When
INR is =3, the initiation of NOAC should be
delayed. It should be noted that NOAC, especially
anti-factor-Xa inhibitors, can increase INR.

9.2. Transition from NOAC to Warfarin: As
the effect of warfarin starts late, it may take 5-10
days for the INR to reach the therapeutic range.
Therefore, NOAC and warfarin should be used
together until the INR reaches the therapeutic
range. Warfarin loading dose is not recommended.
Since NOACs, especially anti-factor-Xa inhibitors,
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can cause an increase in INR, it is recommended to
measure INR just before the NOAC dose and 24
hours after the last dose of NOAC. If INR is <2, the
measurement should be repeated 1-3 days later,
when itis > 2, NOAC should be discontinued. While
NOAC is discontinued and treatment is continued
with warfarin, the INR should be closely
monitored during the first month (until the result
of three consecutive INR tests is in the range of 2-
3).

When switching from edoxaban to warfarin in
the ENGAGE-AF trial, patients received half-dose
edoxaban for 14 days until the INR was within the
therapeutic range, during which intensive INR
testing was performed (94). With this strategy, the
risk of stroke and bleeding is minimized. However,
the efficacy and safety of the half-dose regimen in
switching from other NOACs to warfarin has not
been demonstrated. The duration of use of
dabigatran and warfarin together in the transition
from dabigatran to warfarin should be determined
by CrCl. Dabigatran and warfarin should be used
together for three days when CrCl is 250 ml/min,
for two days when it is 30-49 ml/min, and for one
day when 15-29 ml/min.

In cases where it is not appropriate to use
NOAC simultaneously while starting warfarin,
LMWH should be started with warfarin. LMWH
should be given when the next dose of NOAC is
due, and treatment should continue with warfarin
only once the INR is within the therapeutic range.4

Inappropriate continuation of the transition
from NOAC to warfarin is associated with an
increased risk of stroke (95,96).

9.3. Transition from NOAC to Parenteral
Anti-coagulants: When the next NOAC dose is
due, parenteral anticoagulants (IV unfractionated
heparin and subcutaneous LMWH) can be started
(4). Caution should be exercised in renal
dysfunction.

9.4. Transition from Parenteral Anti-
coagulants to NOAC: NOAC can be started 2-4
hours after stopping IV unfractionated heparin
(half-life of 2 hours). After LMWH is discontinued,
NOAC can be started when the next dose is due.
Caution should be exercised in patients with renal
impairment as LMWH elimination may be
prolonged (4).

9.5. Transition from NOAC to NOAC: When
the next NOAC dose is due, the new NOAC
treatment can be started. It should be kept in mind
that the plasma concentrations of drugs in patients
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Table 14. Recommendations for transition between anti-coagulant therapies.

Current Drug Drug to be Recommendation

Transitioned to

Warfarin NOAC Stop warfarin

If INR is <2, start NOAC immediately

IF INR is 2-2.5, start NOAC the same day or preferably the next day

IfINR is 2.5-3, repeat INR in 1-3 days

When INR is> 2.5, when the INR will be <2.5 depends on the current INR level and the

half-life of the vitamin K antagonist (36-48 hours for Warfarin)

NOAC starts.
LMWH
Warfarin

Warfarin
Dabigatran

Rivaroxaban Warfarin

Apixaban

If INR is 23, postpone the start of NOAC
Since NOAC can increase INR, INR measurement should be done before and after

Stop warfarin and start LMWH when INR is <2

CrCl 250 ml/min; start warfarin and stop dabigatran 3 days later
CrC130-49 ml/min; start warfarin and stop dabigatran 2 days later

CrCl 15-29 ml/min; start warfarin and stop dabigatran 1 day later

CrCl<15 ml/min; not recommended

IfINR is <2, INR measurement 1-3 days later

IfINR is >2, INR measurement 1 day after stopping NOAC

Frequent measurement of INR for 1 month

Start warfarin and stop NOAC 3 days later

If INR<2, measurement of INR after 1-3 days

If INR> 2, INR measurement 1 day after NOAC is discontinued

Frequent measurement of INR OR continuous anticoagulation for 1 month:
Stop NOAC, start LMWH and warfarin when the next dose is due, stop LMWH when

INR is in the therapeutic range.

Edoxaban Warfarin .

Patients taking 60 mg: Reduce edoxaban to 30mg and start warfarin simultaneously.

Stop edoxaban when INR is 22
. Patients taking 30 mg: Reduce edoxaban to 15mg and start warfarin simultaneously.
Stop the edoxaban when INR is 22

If INR is <2, measurement of INR after 1-3 days

IfINR is > 2, INR measurement 1 day after NOAC is discontinued

Frequent measurement of INR OR continuous anticoagulation for 1 month:

Stop NOAC, start LMWH and warfarin when the next dose is due, stop LMWH when

INR is within the therapeutic range.

NOAC NOAC

NOAC Parenteral
anticoagulant
Parenteral NOAC
anticoagulant
LMWH

LMWH

Warfarin
NOAC .

Stop the current NOAC and start new NOAC when it's time for next dose

Caution in patients with renal dysfunction

Stop NOAG, start parenteral anticoagulant when the next dose is due.

Check renal function for LMWH

Intravenous: start NOAC 2-4 hours after stopping UFH

Subcutaneous: When the next dose of LMWH is due, start NOAC instead of LMWH.
Start warfarin and give it with LMWH for 5 days or until INR is =2, then stop LMWH
Stop LMWH and start NOAC when the next dose is due.

NOAC: Non-vitamin K antagonist oral anticoagulant, INR: “International normalized ratio”, LMWH: Low molecular weight heparin, CrCL: Creatinine clearance,

UFH: Unfractionated heparin.

with renal dysfunction may be high (4).
10. NOAC Dose: In Which Patients should a Low
Dose be Used?

When starting the NOAC treatment, dose
adjustment should be made on a patient basis, and
low dose therapy should be given in selected
patients.4 In patients with high risk of bleeding
and/or in cases where serum drug levels may
increase, dose reduction may be required in
clinical practice4 Before starting NOAC and
periodically, kidney function tests, liver function
tests, complete blood count should be requested,
other medications and comorbidities that the
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patient is wusing should be questioned, and
anticoagulant needs and treatment preferences
should be evaluated.4,16 When the NOAC dose is
reduced, the serum drug level is not recommended
routinely as its beneficial effects have not been
proven clinically.4 Guideline recommendations for
stroke prevention in patients with AF is shown in
Table 15.

Patients with a low-dose NOAC indication
have been shown to have a higher risk of
thromboembolic and hemorrhagic complications
compared to patients eligible for the standard dése
(97). When starting NOAC treatment, it is
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Table 15. Guideline recommendations for NOAC doses in the scope of stroke prevention in AF patients.

NOAC Standard Dose Dose Reduction
Apixaban 2x5mg 2x2,5mg if two out of three criteria are present
Age >80
Body weight <60kg,
Creatinine >1,5mg/dL (or CrCl 15-29 mL/min)
Dabigatran 2x150mg or 2x110mg No predetermined dose reduction criteria
Edoxaban 1x60mg 1x30mg if body weight is <60kg, potent P-Gp inhibitor use or
CrCl<50mL/min
Rivaroxaban 1x20mg 1x15mg

If CrCI<50mL/min

necessary to balance the risk of bleeding and
stroke (97). When low-dose NOAC was used in
accordance with indications, recommendations
and product information, there was no difference
in the standard dose NOAC in terms of efficacy and
safety (98). The use of anticoagulants in renal
dysfunction is discussed in detail in section 5.1 of
this article. To review briefly in the context of
dosage, we should note that AF and renal failure
are mutually affecting conditions, kidney disorder
increases the risk of new onset AF, while AF
increases the risk of developing kidney disease,
and at the same time, kidney disorder is a risk
factor for bleeding (4,99-102). Dabigatran has the
highest (80%) renal excretion, edoxaban has 50%,
rivaroxaban 35% and apixaban 27% (103). The
relationship between NOACs, AF, and renal
function requires dose reduction for each NOAC in
kidney disease (103). When compared with
warfarin in mild-moderate chronic kidney disease
(CKD) and in subgroup analysis compared to
patients without CKD, all four NOACs show
consistent efficacy and safety (4,99,101,104,105).
Dose adjustment according to creatinine clearance
is recommended as shown in Table 7 (4,103).

In randomized controlled studies, there are
insufficient data regarding the use of NOAC in
patients with severe renal failure who received
renal replacement therapy. Considering each
NOAC pharmacokinetics, dose reduction criteria
and study data, apixaban or edoxaban may be
preferred in patients with a CrCl of 15-30 mL/min
(4). In severe renal failure (CrCl <15 mL/min) and
dialysis patients, routine use of NOAC should be
avoided in these patients as there is no sufficient
or definitive results regarding the use of NOAC
(4,16).
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Compared to warfarin, clinically important
drug-drug interaction is significantly less for
NOACs. However, in some combinations it may be
necessary to adjust the dose of NOAC. Since all
NOACs interact with P-gp in post-absorption re-
secretion, an inhibition in this pathway results in
increased plasma levels (4,16). Most of the
antiarrhythmic drugs commonly used in AF
patients (verapamil, dronedarone, amiodarone,
quinidine, etc.) are P-gp inhibitors (4,51,106).
Therefore, the dose of dabigatran and edoxaban
should be reduced while using verapamil.
However, verapamil and rivaroxaban can be used
as a full dose. When using dronedarone,
dabigatran is contraindicated, rivaroxaban should
be avoided and the dose of edoxaban should be
reduced (1x30mg). When using amiodarone,
reducing the dose of NOAC should be considered
by taking other factors into account (4,51,106).

Antiepileptic drugs affect anticoagulation by a
variety of potential mechanisms, but these
relationships have not yet been clearly elucidated
(4). Wang et al. examined the effects of
antiepileptic use on bleeding in patients using
NOAC in their study and showed that the
combination of NOAC and valproic acid, phenytoin,
or levetiracetam cause more major bleeding
compared to NOAC alone (107). In the 2018 EHRA
guidelines, it was recommended that valproic acid
and levetiracetam should not be used together
with NOAC, that carbamazepine, phenobarbital
and phenytoin should not be used with dabigatran
and rivaroxaban, and that the use of apixaban and
edoxaban should be avoided or their use should be
cautiously and with expert opinion, and reported
that there is not enough data on other antiepileptic
drugs (4). However, it should be noted that



especially levetriacetam does not create
a significant Pgp induction, that there is no human
study that can enable us to make suggestions for
its use with NOACs, and that there is no significant
risk with the available information (108).

Coexistence of AF and coronary disease is a
common condition. When acute coronary
syndrome develops in patients with AF or when
percutaneous coronary intervention is performed,
treatment adjustment should be made by
calculating the risks of cardioembolic ischemia,
coronary ischemia, and treatment-related bleeding
and establishing a balance (4,109).

The use of dual antiaggregant is called dual
antiplatelet  therapy  (DAPT). DAPT s
recommended to prevent stent thrombosis, but it
is not sufficient to prevent embolic events in AF.
When an oral anticoagulant is added to the use of
DAPT in patients with AF, it is called “triple
antithrombotic therapy”, the use of single
antiplatelet and oral anticoagulant together is
called “dual antithrombotic therapy” (4,109).
Adding aspirin and / or P2Yi; inhibitor (often
clopidogrel) to oral anticoagulant therapy
increases the risk of bleeding, and when NOAC is
preferred, this increase in bleeding risk is less
common than warfarin (4,109). In three large
studies conducted with these patients, it has been
shown that double or triple therapies containing
NOAC have similar rates of ischemic events and
mortality compared with those containing
warfarin, while the incidence of bleeding is lower.
109 When triple antithrombotic therapy and dual
antithrombotic therapy were compared, it was
shown that triple therapy prevents stent
thrombosis better but leads to more bleeding
(109). In the light of randomized controlled
studies, meta-analyses and guidelines recommend
the use of dabigatran (2x150mg) or apixaban
(2x5mg) or low-dose rivaroxaban (1x15mg)
together with antiaggregant therapy when acute
coronary syndrome develops, or percutaneous
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coronary intervention is performed in patients
with AF (4,109). When neuro-endovascular
intervention is required in patients with AF,
although there is not enough data in the literature,
approaches can be planned according to the
clinical and endovascular evaluation based on the
coronary intervention strategy.

When compared to warfarin, the use of
dabigatran 2x150mg, edoxaban 1x60mg and
rivaroxaban has been shown to increase the risk of
GIS bleeding (110). When using dabigatran and
edoxaban, the risk of GIS bleeding is dose
dependent (9). The use of apicaban or dabigatran
of 2x110mg may be considered in patients at high
risk for GIS bleeding or with GIS bleeding while
using warfarin (103,110).

11. Measurement of the Effects of NOACs:
Hematological Tests

Vitamin K antagonist anticoagulant drugs are
difficult to use and poorly compatible drugs for
physicians and patients due to reasons such as
their pharmacological interactions, the need for
dose interval monitoring and not being used in a
fixed dose. The pharmacodynamic and
pharmacokinetic profiles of NOACs are much more
predictable than vitamin K antagonist oral
anticoagulants, and it is accepted that there is a
correlation between plasma concentrations and
anticoagulant activity. It can be used in a fixed
dose. Therefore, it is not necessary to monitor the
drug level or anticoagulation level during routine
use (2). However, it has been reported that the
possibility of thromboembolism and bleeding
under NOAC treatment may differ individually,
especially depending on the use of multiple drugs,
demographic characteristics, and kidney functions.
As the use of these drugs becomes more
widespread, the need for pharmacodynamic and
pharmacokinetic drug monitoring may become
evident in clinical practice (2,111). In some special
cases, it is necessary to measure anticoagulant
activity (Table 16) (111-113).

Table 16. Conditions requiring laboratory testing in patients using non-vitamin K oral anti-coagulants.

1. Conditions where drug accumulation may occur
L. Acute renal failure
II. Liver failure
I1I. High dose drug intake
2. Bleeding
3. Thrombosis
4. Deciding when emergency surgery or intervention is needed
5. Special patient groups
1. Obesity
I1. Gastrointestinal malabsorption
6. Thrombolytic therapy indication in acute ischemic stroke
7. NOAC antidote use
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11.1. PT, TT, aPTT: NOACs act as anti-
coagulants by inhibiting activated serine
proteases, particularly thrombin and FXa, and
therefore, they may interfere with commonly used
global clotting assays. The effects of NOACs on
prothrombin time (PT) and activated partial
thromboplastin time (aPTT) vary greatly
depending on the reagent and test platforms used
for the test and do not provide standard results. It
is not recommended for monitoring the
anticoagulant effects of NOACs. Therefore,
different measurements and tests were needed to
provide pharmacokinetic and pharmacokinetic
monitoring of NOACs when necessary (Table 17)
(112,113).

Dabigatran etexilate prolongs the clotting
times of tests based on thrombin production and
conversion of fibrinogen to fibrin. The peak
plasma concentration and maximum anticoagulant
effect of dabigatran is achieved within 3 hours
after oral intake. Activated partial thromboplastin
time can provide a qualitative assessment of
dabigatran activity, but the sensitivity may vary
depending on the type and model of the
coagulometer and the reagent used (114). Most
patients treated with dabigatran have prolonged
aPTT. If the dabigatran effect rises above the
therapeutic level, aPTT is unlikely to be normal,
but aPTT may be normal even if dabigatran has

achieved the desired anticoagulant effect (115). A
normal thrombin time (TT) indicates no
anticoagulant effect of dabigatran with a high
negative predictive value. TT is very sensitive to
dabigatran, and TT may be prolonged even when
used at ineffective doses (116).

Prothrombin time, aPTT, and coagulation
time are not specific for factor Xa inhibitors and
are not sensitive enough to indicate the level of
anticoagulation provided by factor Xa inhibitors
(117). The maximum efficacy of apixaban and
rivaroxaban occurs 3 hours after the drug intake
and 2 hours after for edoxaban (118,119). Among
the factor X inhibitors, rivaroxaban has the most
effect on prothrombin time (PT), followed by
edoxaban and apixaban, respectively. Rivaroxaban
prolongs PT in a concentration-dependent
manner. Test sensitivity depends largely on the
reagent used (120). If the anticoagulant effect of
rivaroxaban is above the therapeutic level, PT
cannot be normal, but PT may be normal even
when the desired level of anticoagulant activity is
present (113). For apixaban, depending on the
reagent used, PT may be found to be normal even
if the effective anticoagulant activity is reached.
Therefore, PT is not recommended for estimating
plasma drug concentrations of apixaban or
evaluating its efficacy (119). PT is prolonged at
very high doses of edoxaban (118).

Table 17. Recommended laboratory tests for non-vitamin K oral anticoagulants and reliability.

Direct thrombin inhibitors (Dabigatran)

Factor Xa inhibitors
(Apixaban, rivaroxaban, edoxaban)

Test Sensitivity Usability

Sensitivity Usability

Prothrombin time (PT)  Low

Not suitable at therapeutic Low

Shows efficacy

concentrations, may show effect
at subtherapeutic doses

Activated partial Low,
thromboplastin time Better than PT
(aPTT)

Thrombin time (TT) High sensitivity Shows efficacy
(hypersensitive)

Chromogenic anti- Not significant Shows efficacy

factorXa level

Ekarin coagulation time  Sensitive

Helpful, but normal test result Low
does not rule out efficacy

Quantitative result

(ECT)
Diluted thrombin time Sensitive Quantitative result
(dTT)
HepTest Sensitive Quantitative result
Plasma drug level Sensitive Quantitative result

Prothrombinase mediated Low

coagulation time (PiCT)

Not determined yet

Not significant

Not significant Not significant
High Quantitative result
Not significant Not significant

Not significant Not significant

Sensitive Quantitative result
Sensitive Quantitative result
Sensitive except for low Not determined yet
doses
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11.2. dTT: The concentration of dabigatran in
blood can be monitored using calibrated functional
tests that measure the effects of ecarin or
thrombin formation on coagulation (2). Diluted
thrombin time (dTT) may be preferred as it gives
analytically more sensitive results at different
dabigatran blood concentrations. Normal human
plasma, previously pooled, is used to dilute the
patient's plasma during dTT measurement.
Thrombin time is measured in citrated plasma by
adding a large amount of bovine or human plasma.
The time in seconds for fibrin clot formation at
37°C is recorded. Recalcification of the plasma is
not required. dTT reflects the conversion rate of
fibrinogen to fibrin and is affected by the presence
in plasma of direct thrombin inhibitors such as
heparin and dabigatran (2,121).

11.3. ECT: Another platform that shows
inhibition of thrombin formation is ecarin
coagulation time (ECT) (122). Ecarin, a snake
venom, is an enzyme that converts prothrombin to
meizothrombin. The resulting meizothrombin
activates fibrinogen and initiates an artificial in
vitro coagulation. Since the coagulation-inducing
effect of ecarin is weaker than thrombin, the
presence of dabigatran, a direct thrombin
inhibitor, in the environment extends the test time,
so ECT is more sensitive for direct thrombin
inhibitors (2). Chromogenic substrates are used
instead of coagulation time in the latest generation
devices that measure ecarin and dTT (Ecarin
Chromogenic Assay - ECA) (113).

Clot formation is followed by coagulometry in
HemosIL test (Instrumentation Laboratory,
Bedford, MA), DG-Clot DTI test (Grifols, Barcelona,
Spain), Hyphen Hemoclot test (Hyphen Biomed,
Neuville-sur-Oise, France) and Technoclot DTI
(Technoclone GmbH, Vienna, Austria). Biophen
DTI test (Hyphen Biomed, Neuvillesur-Oise,
France) and Innovance DTI (Siemens Healthineers,
Marburg, Germany) tests, which are chromogenic
methods, are based on the principle of scavenging
a specific chromogenic substrate that can be
followed photometrically from the test
environment by Flla. The STA-ECA II test (Stago,
Asniéres sur Seine, France) is a chromogenic
ecarin test that can be used to measure dabigatran
concentrations. A meta-analysis comparing these
methods showed that all tests yield acceptable
significant results, but different results may occur
with different tests depending on the dabigatran
concentration. It should be noted thatin order to
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achieve low and high concentrations, at least two
calibration curves must be obtained. While 67
ng/mL is used for DVT prophylaxis in dTT
measurements, dabigatran levels above 200
ng/mL carry an increased risk of bleeding when
used for stroke prophylaxis (2,113).

The pharmacodynamic effects of factor Xa
inhibitors are more difficult to demonstrate.
Diluted thrombin time and ecarin-induced clotting
time tests are not affected by factor Xa inhibitors.

11.4. Anti-Factor Xa Tests: Functional anti-
factor Xa tests are used to measure the
concentrations of factor Xa inhibitors rivaroxaban,
apixaban, edoxaban and betrixaban. These tests
measure Factor Xa activity, based on the principle
that a chromogenic synthetic substrate is
scavenged by factor Xa. Scavenging of the
fluorescent chromogenic substance will not occur
or will be delayed when factor Xa inhibitors are
present in the test environment. These tests were
first developed to show the effects of low
molecular weight heparin. The inhibition level of
factor Xa activity is determined by comparing the
serum of patients using the drug with the serum of
healthy individuals. In these tests, Factor Xa
activity at the peak at different drug doses, the
time to peak of Factor Xa activity inhibition and
the area under the curve of Factor Xa activity are
measured to obtain data about anticoagulant
activity (BIOPHEN DiXal, BIOPHEN Heparin LRT,
STA Liquid Anti-Xa, Technochrom anti-Xa,
HemoslIL liquid anti-Xa, DG Chrom anti-Xa) (2).

HepTest measures the inhibition of
exogenous factor Xa in the test environment based
on the level of heparin catalyzing the inactivation
of factor Xa. It can be used for rivaroxaban and
apixaban, but clinical validation studies are needed
(111).

11.5. LC-MS/MS: Another method that can be
used to show the concentrations of factor Xa
inhibitors is liquid chromatography-mass
spectrometry / mass spectrometry (Liquid
Chromatography-Mass Spectrometry / Mass
Spectrometry, LC-MS / MS). LC-MS / MS is an
analytical chemistry technique that combines the
physical separation and mass analysis capabilities
of liquid chromatography and mass spectrometry.
This method is very sensitive to the drug molecule,
and thus it is not affected by the coagulation
procedure. Mass spectrometry and anti-Xa
chromogenic assays are considered as the most
specific and sensitive tests for factor Xa inhibitors.
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However, these tests are very expensive and
require specially trained personnel, and it does not
seem possible to access them under emergency
conditions throughout the country.

11.6. Other Tests: Another alternative test
that can quantitatively demonstrate the
effectiveness of NOACs is thrombin generation
tests. Thrombin generation tests have been used
for nearly a century to show both hemostasis and
anticoagulant activity. It is more sensitive than PT
and aPTT in showing hemostasis in vivo, and it is
not affected by natural anticoagulants such as
protein C, protein S, antithrombin. In recent years,
automatic tests using fluorogenic substrates and
recording the turbidity level have been developed,
and calibrated automated thrombograms
(Calibrated Automated Thrombogram - CAT,
Asniers, Seine, Cedex, France; Technothrombin
TGA, Technoclone, Vienna, Austria) are used
frequently. In this test, patient plasma is mixed
with tissue factor, phospholipids, calcium chloride
to form clots. Thrombin formation and dissolution
is monitored over time. Quantitative analysis is
performed by measuring the total thrombin
amount which is calculated by the time until
thrombin formation starts, the time until thrombin
formation reaches the peak, the peak height, the
area under the curve. Studies conducted with
dabigatran, rivaroxaban, apixaban, and edoxaban
have shown that this test shows anticoagulant
activity regardless of the drug level in blood.
However, new clinical studies are needed to
demonstrate the correlation of test results with
thrombosis and bleeding in order for its use in
patients receiving NOAC (113).

The sensitivity of viscoelastic tests such as
thromboelastography and rotational
thromboelastometry for NOACs has been reported
very differently in different studies. It is
considered non-sensitive at low or even at
therapeutic concentrations (117). Microfluidic
based factor 1I-X inhibitor tests are used to detect
NOACs in blood. Surgery can be performed at
levels below 30 ng/mL. Antidote administration
can be terminated when the drug level falls below
50 ng/mL (117).

An  acceptable correlation has been
demonstrated between NOAC concentrations and
the Dilute Russell viper venom time (DRVVT) test
(123,124). Prothrombinase-induced clotting time
(PiCT; Pentapharm, Basel, Switzerland), fibrinogen
level measurement by the Claus method,
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thromboelastography (ROTEM, Tem Innovations,
Munich, Germany; TEG, Haemonetics, Braintree,
MA) are other candidate tests whose use is on the
agenda to test NOAC effectiveness (125).

12. Ischemic Stroke While Using NOAC: What
Should be Done?

The risk of recurrent stroke is highest during
the first 90 days after the first stroke. Early relapse
is associated with serious consequences such as
longer hospital stays and increased neurological
disability and death. Therefore, it is of great
importance to rearrange the treatment in patients
with stroke under anti-thrombotic therapy.
NOACs, which have been used in recent years,
have started a new treatment period in the
prevention of primary and secondary stroke in
patients with NVAF. Compared to traditional
agents such as VKA, NOACs have advantages in
terms of effectiveness, reliability (risk of
intracerebral bleeding) and ease of use (126,127).
While the use of NOACs, which have been shown to
be at least as effective and safe as warfarin in
preventing stroke in patients with NVAF, is
increasingly widespread, the discussions about the
approach to patients who develop stroke while
taking NOAC are increasingly continuing. The
development of both ischemic and hemorrhagic
stroke is lower in patients using NOAC than
warfarin, but it occurs at a clinically questionable
rate (annual ischemic stroke risk 1-2%,
hemorrhagic stroke risk 0.5%) (128).

It is of great importance to rapidly evaluate
the coagulation disorder in terms of initiating
intravenous thrombolytic therapy in patients
presenting with acute ischemic stroke. There is no
practical test for NOACs that quantitatively
evaluates the anticoagulant effect (see Chapter
11). aPTT test can be performed for dabigatran
while anti-factor Xa tests can be performed for
rivaroxaban, edoxaban, and apixaban (103).
Coagulation tests used routinely do not reliably
document the effective plasma concentration of
NOACs. The last recommendation of the AHA is
that IV tPA should not be used unless at least 48
hours have passed since the NOAC intake and
appropriate laboratory tests (such as aPTT, INR,
platelet count, ecarin clotting time, thrombin time
or anti-factor Xa activity) are not normal (129).
There are also data in the literature that show
reasonable use of IV tPA in patients with ischemic
stroke  while using NOAC. GWTG-Stroke
(“American Heart Association Get with the



Guidelines-Stroke Registry”) database is one of
them. According to an analysis of this database in
2018, IV tPA was given to 42,887 patients with
acute ischemic stroke in the first 4.5 hours, of
which 251 were NOAC (dabigatran 87,
rivaroxaban 129, apixaban 35) and one thousand
and five hundred subtherapeutic (INR <1.7) were
taking VKA. The percentage of symptomatic post-
tPA intracranial hemorrhage was 4.8 in the NOAC
group, 4.9 in those receiving warfarin, 3.9 in those
not using OAC, and the difference was not
statistically significant. No significant difference
was found between the three groups in terms of
parameters such as severe hemorrhagic life
threatening, in-hospital mortality, functional
status at discharge (130).

In a meta-analysis investigating the efficacy
and reliability of IV thrombolysis in patients using
NOAC and had ischemic stroke, in 492 cases
compiled from 55 studies (dabigatran 181,
rivaroxaban 215, apixaban 40, unknown NOAC 56
patients) who underwent IV tPA while taking
NOAC s, it was found that the median time between
the latest NOAC intake and onset of symptoms was
8 hours. Most patients received the last dose of
NOAC within 24 hours prior to stroke (55%
patients within 12 hours, 34% patients within 13-
24 hours). With the introduction of idarucizumab
in 2015, andexanet alfa in 2018, and the reversal
of anticoagulation, the risk of bleeding was
reduced. The data supporting the use of IV rtPA
after correcting coagulopathy with these agents in
patients who had acute ischemic stroke while
using NOAC is increasing. If possible, IV rt-PA can
be administered in the early period after using
these agents (131).

According to current data, thrombectomy
appears to be safer than IV tPA in patients who
had an ischemic stroke while using NOAC. In a
study addressing this issue, no significant
difference was found in intracerebral bleeding,
recanalization success, and long-term prognosis in
patients taking OAC who underwent only
mechanical  thrombectomy (23 VKA, 9
rivaroxaban, 3 apixaban, 1 dabigatran) compared
to those who did not take OAC (132).

While subtherapeutic anticoagulation is the
most common cause of treatment failure for
patients receiving warfarin, missed doses are one
of the most common causes for patients receiving
NOAC. In one study, the risk of recurrent ischemic
stroke was found to be 1.9% at the appropriate
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NOAC dose, and 20% at a low NOAC dose. There
was no  significant difference  between
intracerebral bleeding rates in the appropriate and
low dose groups. In other words, standard dose
NOAC reduces the recurrence of ischemic stroke
without increasing the risk of intracerebral
bleeding (133). In another study comparing 713
patients with AF using NOAC, multivariate
analyses showed that ischemic cerebrovascular
events are associated with insufficient NOAC dose,
atrial dilatation, hyperlipidemia and high
CHA2DS2-VASc score (134). In the ORBIT-AF
study (“Outcome Registry for Better Informed
Treatment of Atrial Fibrillation”), it was reported
that 1 in 7 patients treated with NOAC were
prescribed with low dose NOAC (135). So low dose
may be a frequent and important reason for
recurrence.

Another important issue is the time of
restarting OAC treatment in patients who had an
ischemic stroke while using NOAC. In the Basel
study, a total of 204 consecutive NVAF patients
who were admitted with an acute ischemic stroke
or TIA and started NOAC or VKA as a secondary
prophylaxis were monitored for at least 3 months,
and the good functional prognosis in patients who
started early (in the first 7 days after the stroke)
was higher than those who started NOAC late
(38% vs. 13%) while there was no increase in
mortality and no symptomatic intracranial
bleeding was observed (136). However, studies on
this subject are not sufficient. Since it is known
that the risk of intracerebral bleeding with NOACs
is lower than VKA, and if NOAC is to be started
again, it seems safe to start it after waiting at least
as long as (possibly earlier) the time of restarting
warfarin to prevent recurrent stroke after acute
ischemic stroke. Although it varies according to
the size of the infarct, it is safe to start in the first 7
days. In necessary cases, especially in large
infarcts, the OAC onset time algorithm, which is
recommended mostly for warfarin, can also be
applied to NOACs (86). Considering the literature,
it may be safe to start treatment within the first 7
days after stroke, especially in patients with high
risk of recurrent stroke and small ischemic lesions.
In order to prevent recurrence of stroke, it is of
great importance whether the patient takes the
NOAC drug regularly, skips the dose, and takes the
appropriate dose. When using a low-dose NOAC, if
the patient had ischemic stroke, the same molecule
can be increased to the effective dose or another
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NOAC can be started. If a standard effective dose of score = 2 (male) = 3 (female) at the Class I
NOAC is used, it can be replaced with another evidence level and in male patients with a score of
NOAC which is thought to be more effective in 1 and female patients with a score of 2 at the class
preventing ischemic stroke recurrence. [la evidence (12). Dual antiplatelet therapy is also
If the patient is on NOAC with high efficacy recommended to protect patients from stent
and at an appropriate dose, then a transition to thrombosis after stent applications. However, in
VKA can be made, provided that it is closely patients with AF and recommended PCI,
monitored within the therapeutic range. In Acetylsalicylic acid (ASA) + OAC + Clopidogrel
addition, the NOAC indication should be reviewed alone increased the risk of bleeding 3-4 times
again, and the need for VKA should be evaluated compared to OAC only (137). In many studies, it
once more. Closure of the atrial appendix may be has been observed that the addition of NOACs to
considered. All patients with a stroke when on dual antiaggregant treatment does not provide any
NOAC should be re-examined as if they had a clinical benefits and that it increases the rates of
stroke for the first time, and it should be kept in major bleeding. In the ATLAS-ACS2TIMI 51 study,
mind that there may be another cause of stroke when rivaroxaban was given 2 x 2.5 mg/day or 2 x
(such as small vessel disease) and should be 5 mg / day in combination with dual
investigated. All risk factors should be reassessed antiaggregant, ischemic events were less common,
(134). The results of studies such as "ARAMIS", but major bleeding increased (138). In the
which are planned to determine the strategy to be APRAISE-2 study, the study was terminated
followed in the development of acute stroke in prematurely due to the increased major bleeding
patients using NOAC, will shed light on our seen in the combination of full-dose apixaban and
approach to these patients (136). Until these dual antiaggregant (139).
studies are concluded and more precise data are Early discontinuation of ASA in patients using
obtained, decisions on the treatment should be OAC and P2Y12 inhibitors or its use only in the
made by considering the benefit-harm ratio on a periprocedural period has been investigated in
patient-specific basis. many studies. In the randomized WOEST study,
13. Antiaggregant NOAC Combination which is the first of these studies, VKA + ASA +
Coronary artery disease and AF are more clopidogrel and VKA + clopidogrel arms were
common with advanced age. AF is observed in compared. This triple therapy paradigm has
approximately 5-8% of patients with percutaneous changed since this study showed that the
coronary intervention (PCI). As a result of combination of VKA and clopidogrel decreased
randomized controlled studies, OACs are the most bleeding complications without increasing
effective treatment options in protecting patients thrombotic and embolic events in comparison with
with AF from embolic stroke and systemic the conventional triple therapy (140). The
embolism, and in the current guidelines, OAC use contents of the 4 studies conducted following this
is recommended in patients with a CHA2DS2-VASc study are summarized in Table 18 (141-144).
Table 18. Characteristics of studies on anticoagulant and antiaggregant combination after PCI.
antit'lll‘lx::)pxil‘;)otic antith?“;i}nbotic Accompanying Patients Mean age Mean gender Poststroke CHA2-DS2VASc HAS-BLED
therapy therapy arm (n) (yil) n (%) n (%)
Pioneer VKA-INR 2-3 Rivaroxaban Rivaroxaban
AF1#2 P2Y1: 1x15mg + P2Y12 2X2,5mg+ASA+ 2124 70 1582 (74%) 0(0%) 3,7+/-16 3,0+/-0,9
inhibitor+ASA inhibitor P2Y12 inhibitor
RE-Dual VKA-INR 2-3 Dabigatran Dabigatran
PCI141 P2Y1zinhibitor + 2x150mg+P2Y1z  2x150mg+ 2725 69/72% 2070(76%) 226 (8,3%) 3,7+/-15  2.7+/-0.7
ASA inhibitor P2Y12 inhibitor
Augustusi43  VKA-INR 2-3 Apixaban Secondary
P2Y12 inhibitérit  2x 5 mg+ P2Y12 randomization 4614 71 3277(71%) 633 (13,8%) 3,9+/-1.6  2.9+/-0.9

+/- ASA
Entrust AF VKA-INR 2-3 Edoxaban 1x60mg
(144) P2Y12 +P2Y12 1506 70 1120 (74%) 189 (12,5%) 4.0 (3.0-5.0) 3.0 (2.0-3.0)
inhibitor+ASA
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Low-dose rivaroxaban was used in the
PIONEER AF-PCI study, which was not previously
recommended for stroke prophylaxis. Ischemic
stroke has been observed more frequently in
moderately high-risk patients. Therefore, it does
not seem to be a sufficient alternative to VKA-
based triple therapy in preventing stroke in
moderate-high risk patients. In the RE-DUAL PCI
study, lower bleeding rates were observed with
similar ischemic risks in the use of high-dose
dabigatran. There is an increased ischemic risk at
low doses. The use of high doses in young patients
may be an appropriate indication (142).

In the AUGUSTUS study, the ischemic and
embolic events were similar in both anticoagulant
arms, and it was observed that major bleeding
rates increased with the addition of ASA, although
there was no reduction in ischemic and embolic
events. The addition of ASA in the first 30 days
caused an increase in bleeding while causing a
decrease in ischemic and embolic events.
However, in its use for more than 30 days, it does
not decrease ischemic events and additionally
causes an increase in severe bleedings. In
summary, it was observed in this study that the
doses used in stroke prophylaxis were safe. No
significant increase was observed with apixaban-
based dual and triple therapies (143).

In the ENTRUST-AF PCI study, less bleeding
was observed when used with P2Y12 inhibitors at
approved doses in stroke prophylaxis compared to
VKA-based triple therapy. However, the increased
incidence of ischemic events observed in the first
week raised the question of whether ASA should
be given for a few more days in the early period
(144).

13.1. Dual Therapies in the Elderly: Fewer
side effects are expected with NOACs compared to
VKA in elderly patients. There are insufficient data
in the studies mentioned above on major
hemorrhages and ischemic events. However, in
summary, it may be appropriate to administer
periprocedural ASA and NOAC with clopidogrel
when PCl is required in elderly patients with AF.

13.2. Benefit-Harm Assessment: In NOAC-
based dual therapies, there is an absolute increase
of 0.4% in the risk of major cardiovascular events
compared to VKA-based triple therapies, a 1.1%
absolute reduction in major bleeding, and an
absolute benefit of 0.7% in favor of NOAC-based
dual strategies in terms of benefit and harm (145).
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The sub-analysis of the AUGUSTUS study showed
that triple therapy was advantageous in the first
month for major cardiovascular events, but this
benefit was not sustained after 30 days (146).

13.3. ASA Treatment Duration and Risk of
Stent Thrombosis: Early termination of ASA
brings to mind the risk of stent thrombosis.
However, the risk of stent thrombosis was found
to be low in all studies. In the AUGUSTUS study, it
was necessary to add ASA to 250 patients to
prevent stent thrombosis, while major bleeding
was detected in one of the 55 patients in whom
ASA was added. Therefore, it is concluded that ASA
does not need to be used together with OAK+P2Y12
inhibitors after 30 days. In the first month, a
decision can be made by evaluating the risk of
bleeding and ischemia on patient basis.

13.4. Approach in patients with carotid
stenosis: Dual antiplatelet  therapy is
recommended in carotid stent patients to reduce
the risk of periprocedural ischemic events (147).
Hawkins et al. observed that temporary
discontinuation of anticoagulant therapy and
switching to dual antiplatelet therapy resulted in
an increased risk of ischemic stroke (148). In
order to minimize the risk of hemorrhagic
complications, if possible, transition to NOAC in
NVAF patients receiving VKA therapy may be
preferred (149). The recommendations of the
2020 guidelines of the European Society of
Cardiology (150) regarding treatment strategies
and the duration of use for patients who need oral
anticoagulant and antiaggregant treatments are
summarized in Table 19.

The common conclusion from all studies is
that bleeding increases with intensive
antithrombotic therapy. It is recommended to use
recommended doses in stroke prophylaxis to
prevent stroke and coronary ischemia in patients
with AF who underwent PCI. NOAC-based
strategies should be preferred over VKA-based
strategies because of the low risk of bleeding.
There are no data to support the use of triple
therapies administered with the addition of ASA
after 30 days. Due to the risk of stent thrombosis
in the first month, the benefit-harm rates should
be evaluated in this patient group and the decision
of optimal antithrombotic treatment should be
made on a patient basis. Dose reduction should be
avoided in elderly patients who are at high risk of
stroke.
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Table 19. Recommendations of the European Society of Cardiology 2020 guidelines.

Recommendations for AF patients with acute coronary syndrome (ACS) Class Level
In AF patients with ACS undergoing uncomplicated PCI, if the risk of stent thrombosis is low and the

concerns about the risk of bleeding preclude concerns about the risk of stent thrombosis, early I B
discontinuation of aspirin (<1 week) and dual therapy with an OAC and a P2Y12 inhibitor (preferably

clopidogrel) is recommended to continue up to 12 months

Triple therapy with Aspirin, clopidogrel and OAC for more than 1 week after ACS can only be recommended

for a maximum of 1 month when there is concern about stent thrombosis more than the risk of bleeding. IIa C
The treatment plan should be clearly stated upon discharge from the hospital.

General recommendations and concurrent antiplatelet therapy indication for patients with AF Class Level
Itis recommended to use NOAC instead of VKA when antiplatelet combination is required in patients with I A
AF suitable for NOAC.

In patients with high bleeding risk (HAS-BLED> 3), Rivaroxaban 15 mg should be preferred instead of Ia B
Rivaroxaban 20 mg alone or during DAPT to reduce the risk of bleeding.

In patients with a high risk of bleeding (HAS-BLED> 3), Dabigatran 110 mg should be preferred instead of Ia B
Dabigatran 150 mg alone or during DAPT to reduce the risk of bleeding.

In patients with VKA indication, when antiplatelet combination is required, it should be carefully adjusted Ia B
so that the TTR is 70% and INR is between 2-2.5.

Recommendations in chronic coronary syndrome patients with AF who received PCI Class Level
After an uncomplicated PCI, early discontinuation of aspirin (<1 week) and continuation of dual therapy

with OAC for up to 6 months is recommended if the risk of stent thrombosis is low, regardless of the type of I B
stent used, or if concerns about the risk of bleeding preclude concerns about the risk of stent thrombosis.

When the risk of stent thrombosis is high, triple therapy with aspirin, clopidogrel, and OAC for more than 1

week should only be considered for a maximum of 1 month when there is more concern about stent

thrombosis than the risk of bleeding. The treatment plan should be clearly stated upon discharge from the Ila C
hospital.

14. Hemorrhagic Stroke in a Patient Using Prothrombin Complex Concentrate"), specific

NOAC

In patients receiving anticoagulant therapy,
intracranial hemorrhages associated with this
therapy can occur at intracerebral,
intraventricular, subarachnoid, subdural, and
epidural distances. These bleedings can sometimes
lead to mild and temporary consequences that do
not cause deficits, and sometimes severe enough
to be life-threatening. Discontinuation and
reversal of anticoagulation is a medical emergency
in patients with  anticoagulant-associated
intracranial  bleeding due to hematoma
enlargement, neurological deterioration, major
risk of disability, and death.

Minor bleeding such as nosebleeds, skin
bruising, slow gastrointestinal bleeding can
usually be managed conservatively with local
hemostatic measures. However, patients with
severe major bleeding should be treated in an
intensive  care setting with appropriate
hemodynamic support. Options for bleeding
management include drug removal with activated
charcoal or hemodialysis, antifibrinolytic agent,
clotting factor products (PCC: "Prothrombin
Complex  Concentrate", aPCC: "activated
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antidotes and/or surgical interventions (Table 20).

14.1. Basic Treatment Strategies for all
Patients with Major Bleeding

All anticoagulant and antiplatelet therapy
should be discontinued immediately.

Rapid and continuous
evaluation should be done.

Care should be taken to have an effective
airway and a large-diameter venous access.

Body temperature, blood pH and electrolyte
balance, including calcium, should be optimized.

In line with the guideline recommendations
in acute intracerebral hemorrhage, it is suggested
that decreasing a systolic blood pressure of 150-
220 mmHg to the threshold of 140 mmHg and a
systolic blood pressure of 220 mmHg and above to
the limits of 140-160 mmHg is a reasonable goal
(151).

Platelet transfusion is suitable for an
individual with a platelet count of <100,000 /
microL or a known platelet function defect.

The hemoglobin level can be useful both to
assess the severity of bleeding and to determine
the need for erythrocyte transfusion.

Considering the renal dependence of NOACs,

hemodynamic



NOAC use in stroke

Table 20. Post-bleeding treatment strategies associated with NOAC.

Type of Bleeding Agent

Potential Interventions

Major bleeding
= Intracranial
= Retroperitoneal
=  Compartment syndrome
=  Massive gastrointestinal

Dabigatran (Pradaxa®)

Rivaroxaban (Xarelto®)

Apixaban (Eliquis®)
Edoxaban (Lixiana®)

Betrixaban (Bevyxxa®)

Minor Bleeding
. Epistaxis
. Bruising
. Slow gastrointestinal

Dabigatran (Pradaxa®)

Rivaroxaban (Xarelto®)

Apixaban (Eliquis®)
Edoxaban (Lixiana®)

Betrixaban (Bevyxxa®)

. Idarucizumab

= aPCC (FEIBA®) *

Antifibrinolytic agent

Stopping anticoagulants

Oral activated charcoal

Hemodialysis

Erythrocyte suspension if necessary

for anemia

= Platelet suspension for
thrombocytopenia

u Surgical

=  Andexanet alfa (AndexXa®)

= PCC (Kcentra®)

= Antifibrinolytic agent

u Stopping anticoagulants

= Oral activated charcoal

= Hemodialysis

= Erythrocyte suspension if necessary
for anemia

= Platelet suspension for
thrombocytopenia

" Surgical

= Local hemostatic measures

" Stopping anticoagulants

- Half-life

= Antifibrinolytic agent

. Local hemostatic measures

L Stopping anticoagulants

. Half-life

= Antifibrinolytic agent

aPCC: activated Prothrombin Complex Concentrate

*aPCC is recommended only if Idarucizumab cannot be used and / or if continued bleeding is likely to be fatal within hours
9 As the kidney function deteriorates, the half-life of Dabigatran will increase. The half-life of Rivaroxaban, Apixaban, Edoxaban and Betrixaban will be

prolonged in severe liver failure.

creatinine and creatinine clearance can be
measured in patients with significant bleeding.
Also, uremia can further reduce hemostasis by
impairing platelet function.

Evaluating liver function can contribute to
increase reduced hemostasis.

14.2. Treatment strategies to reverse the
effects of the anticoagulant agent: The specific
antidote for dabigatran is Idarucizumab
(Praxbind®), while the antidote for direct factor
Xa inhibitors is Andexanet alfa (AndexXa®).

Non-specific agents such as coagulation factor
products (PCC and aPCC)

Antifibrinolytic agents

Desmopressin (DDAVP®)

Removal of the drug from the circulation or
the gastrointestinal tract; oral administration of
activated charcoal can keep anticoagulants that
have not yet been absorbed from the
gastrointestinal system and remove them from the
system.
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Hemodialysis

These strategies are based on clinical
experience and data from case series. The aim is to
try to balance the risk of life-threatening bleeding
with the increased risk of thrombosis. However,
caution should be exercised in patients with minor
bleeding as PCC and some antidotes have the
potential to cause thrombosis. In other words, the
use of these products should not be considered as
routine or "standard care". The clinician should be
aware of the possible thrombosis.

14.2.1. Idarucizumab (Praxbind®):
Dabigatran (direct thrombin inhibitor) was the
first antidote to be used to reverse anticoagulation
and received FDA approval in 2015 (74). The
method of use is as two consecutive infusions
(2x2.5 g vials). Idarucizumab should not be used in
patients with normal TT.

14.2.2.Andexanet alfa (AndexXa®): It is an
antidote approved by the FDA in 2018 to reverse
the bleeding caused by Rivaroxaban and Apixaban.
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Low dose - 400 mg bolus at 30 mg / min followed
by 480 mg infusion for 2 hours (Rivaroxaban < 10
mg, Apixaban < 5 mg or if = 8 hours have passed
since the last dose of factor Xa inhibitor). High
dose - 30 mg / min, 800 mg bolus followed by 960
mg infusion for 2 hours (Rivaroxaban> 10 mg,
Apixaban> 5 mg or if <8 hours have passed since
the last dose of factor Xa inhibitor). In one study,
good hemostatic efficacy was observed after the
use of Andexanet alfa in patients with acute major
bleeding associated with factor Xa inhibitor use
(73).

14.2.3. Coagulation Factor Products: This
group includes non-activated PCC and activated
PCC. They contain high levels of three or four
clotting factors (II, VII, IX and X) along with PCC,
protein C and protein S purified from plasma. It is
recommended to be administered intravenously at
a rate of 2 ml per minute. It has been shown that
fixed dosing is easier to apply in terms of efficacy
(152). The second dose is not recommended
because the risk-benefit ratio cannot be predicted.
aPCC are PCCs that contain at least one factor in
active form. FEIBA® is the only aPCC available in
the United States. It is also available under
different names in other countries. The
recommended dosage range for FEIBA® is 50 -
100 units / kg.

Andexanet and PCC products
recommended to be used together.

14.2.4. rFVIla (Recombinant Activated
Factor VII): Although rFVIla has been shown to
provide coagulation in vitro, animal bleeding
models did not suggest that rFVila would be
beneficial in bleeding associated with direct oral
anticoagulants.

14.2.5. Plasma Products: The use of fresh
frozen plasma (FFP) may be appropriate as part of
a massive transfusion protocol in patients with
severe bleeding who have developed diluted
coagulopathy. However, since these plasma
products carry various potential risks such as
volumetric overload and infection transmission,
their use in bleeding directly related to oral
anticoagulants is not recommended.

14.2.6. Antifibrinolytic agents:
Antifibrinolytic agents such as Tranexamic acid
and epsilon aminocaproic acid can be used for
severe bleeding. Both have oral and intravenous
forms. However, intravenous administration is
preferred for major and life-threatening bleeding.

are not
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14.2.7. Desmopressin (DDAVP®):
Considering the low risk of thrombosis, low cost,
and widespread availability, it may be appropriate
to use in patients with major and life-threatening
bleeding associated with direct oral
anticoagulants. It can be used subcutaneously or
intravenously. The dose is 0.3 mcg / kg.

14.2.8. Oral Activated Charcoal: If the oral
anticoagulant dose has been taken within the last
two hours, oral activated charcoal administration
may be recommended. The dose is 50-100 g.

14.2.9. Hemodialysis: If drug removal
potential is high in selected patients, hemodialysis
can be wused (Dabigatran). Direct factor Xa
inhibitors (Rivaroxaban, Apixaban, Edoxaban,
Betrixaban) cannot be removed by hemodialysis.

The decision to initiate NOAC after
intracranial hemorrhage is difficult. A patient-
based personalized decision should be made by
taking into consideration the balance between the
patient's thromboembolism risk and hemorrhagic
complications. It should be kept in mind that the
left atrial appendix closure method in such
patients may be an alternative treatment to NOAC.
15. NOAC in Atrial Fibrillation at High Risk of
Hemorrhagic Stroke

AF is a complex medical condition that
increases the risk of ischemic stroke by five times
(153). It has been reported that anticoagulant
therapy reduces the risk of ischemic stroke in two-
thirds of patients with AF through a minimal
increase in extracranial hemorrhage (154,155).
There is an inherent risk of bleeding in any
anticoagulation decision, however, one of the
severe complications that is difficult to predict is
intracranial hemorrhage which are relatively rare
and have a more fatal course and is associated
with severe disability in survivors (156,157).

Rivaroxaban, apixaban and edoxaban, which
show their effects with through factor-Xa
inhibition, and dabigatran etexilate, which is a
direct thrombin inhibitor, are generally named as
NOAC and they have important advantages such as
early on-set of effects, not requiring drug efficacy
monitoring, rare food interactions and less side
effects when compared to vitamin K antagonist
drugs (158). In addition to all these positive
features, there are serious disadvantages such as
the lack of standard laboratory tests and
coagulation markers that can evaluate their
efficacy in risky situations, and that well-defined



antidotes are not widely used in case of bleeding
complications (159). For this reason, determining
the benefit-harm balance with ischemic-
hemorrhagic stroke risk analysis is more
important in anticoagulation with NOACs before
treatment.

15.1. NOACs and the Risk of
Hemorrhagic Stroke: In the RE-LY study, the
annual hemorrhagic stroke rates were 0.38% in
the warfarin group, 0.12% (p <0.001) in the 110
mg dabigatran group and 0.10% (p <0.001) in the
150 mg dabigatran group. Intracranial bleeding
rates were higher in the warfarin group (0.74%)
compared to both the low dose and high dose
dabigatran groups (0.23%, 0.30%, respectively, p
<0.05). Compared to the 110 mg dose, the 150 mg
dose of dabigatran had an increased risk of major
bleeding (p = 0.052), but the net clinical benefit
was almost the same for the two doses (6). While
there was no statistically significant difference in
outcome rates with hemorrhagic stroke in the
ROCKET AF study, intracranial bleeding was
significantly lower in the rivaroxaban group
(0.5%, 0.7% per year, respectively, p=0.02) (8). In
the ARISTOTLE study, the rate of hemorrhagic
stroke was 49% lower in the apixaban group
compared to the warfarin group, and the
hemorrhagic transformation rates were lower in
those with ischemic stroke compared to the
warfarin group. The rate of intracranial bleeding
was 0.33% per year in the apixaban group and
0.8% per year in the warfarin group (P <0.001)
(9). Lastly, in ENGAGE-AF-TIMI, the annual rate of
hemorrhagic stroke was 0.47% with warfarin,
0.26% with high-dose edoxaban, and 0.16%
(p<0.001) with low-dose edoxaban. Intracranial
bleeding rates were 0.85% in warfarin, 0.39% in
high dose edoxaban, and 0.26% in low dose
edoxaban (p<0.001). In high dose edoxaban,
increased haemorrhagic stroke rates were
reduced, ischemic stroke rates balanced, and net
clinical benefit remained similar compared to the
lower dose. As a result, the incidence of
hemorrhagic stroke was significantly lower in both
edoxaban doses than warfarin (10).

Following these studies, the efficacy and
safety of NOACs were investigated by a meta-
analysis of four studies, and patients using high-
dose NOAC were evaluated. As a result of this
meta-analysis, NOACs reduced stroke and systemic
embolic events by 19% compared to warfarin
(relative risk 0.81) and furthermore, hemorrhagic
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stroke (p<0.0001), death from all causes
(p=0.0003) and intracranial bleeding (<0.0001)
were less in the NOAC group (11).

In a recent population-based cohort study,
it was shown that NOACs have similar or better
efficacy and safety compared to warfarin, and the
advantages of NOAC treatment are most
pronounced in patients under 80 years of age with
standard doses and with lower doses in patients
over 80 years of age (160).

15.2. High Bleeding Risk Assessment:
Various factors based on clinical,
electrophysiological, biological, radiological, and
genetic markers have been shown to play a role in
determining the risk of stroke (156). Comorbid
conditions affect both the recurrence of stroke and
the risk of bleeding in patients with AF, making
anticoagulation decision difficult (12). CHA2DS2-
VASc score is one of the several risk stratification
schemes that can help determine the 1-year risk of
thromboembolism in a patient with non-valvular
AF, and currently, most guidelines recommend the
use of the CHA2DS2-VASc score (Table 4) at Class 1,
Evidence A level to make a decision on
anticoagulation therapy (12,161). In this chart,
which is also used in the AF management
guidelines of the European Society of Cardiology
(ESC), oral anticoagulant treatment, primarily
NOAC, is recommended for every patient with a
score of 22, the preference of oral anticoagulant
treatment is emphasized in patients with a score of
1, and antithrombotic therapy is not
recommended in patients with a score of 0.12 In
addition, the HAS-BLED bleeding risk chart (Table
3) is included in this guideline, the high bleeding
risk is defined as score 23, and careful monitoring
of antithrombotic therapy is recommended in this
case (12,162,163). Apart from HAS-BLED, other
bleeding risk schemes including varying numbers
and parameters have been developed in AF
patients receiving oral anticoagulant therapy
(Table 21) (163,164). However, this situation has
led to misunderstandings and improper use due to
the complex and variable characteristics of the
parameters used (162-164). Therefore, guidelines
focus more on modifiable bleeding risk factors
rather than emphasizing the use or value of
bleeding risk scores (Table 22) (12). However, the
risk of bleeding is not limited to modifiable risk
factors determined at baseline or outcome only; it
is a dynamic process with many variables (165). In
a recent study comparing modifiable risk factors
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Table 21. Parameters included in various bleeding risk schemes according to their frequency of use (164).

The frequency
of use of the
arameter in Risk Factor . i
10 wellknown Parameters  ABC omprr ATRIA yuq pypy HEMORRHAGES . IMPROVE Ruiz- = Kuijer oppy
i Gimenez
bleeding
schemes
285 v
275 v v v ¥ v
270
10/10 Age =65 J J
260
250 v
8/10 Anemia v v v v v v v
7/10  Jesu/pisant v ooV v N v v
eeding
6/10 Renal disorder v v v v v v
4/10 Malignancy v v v v
3/10 Stroke v v v
3/10 Liver disease v v v
3/10 Hypertension v v v
3/10 Excessive .alcohol J J J
consumption
Combined
3/10 antiplatelet v v v
therapy
2/10 Recent bleeding N v
2/10 Female gender v v
2/10 Diabetes mellitus v v
2/10 Decreased platelet J J
count
Myocardial
1/10 Infarction v
1/10 Biomarkers v
1/10 Labil INR v
1/10 Inc.reased risk of J
falling
1/10 Genetic factors v
Bleeding history 3
1/10 months before v
admission
Coronary intensive
1/10 care / coronary v
care unit
Central venous
1/10 catheter v
1/10 Rheumatic disease v
Clinically obvious
1/10 carpulmonaryemb v
olism
Total Number of 3 5 5 9 12 8 10 6 3 "

Risk Factors

with other commonly used bleeding risk schemes,
the highest c-index was found in the HAS-BLED
chart (165). The use of bleeding risk schemes in
determining the risk of bleeding in patients with
AF is a Class Ila, Evidence B level guideline
recommendation.
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In a recent study, the initial CHA2DS2-VASc
and HAS-BLED scores of patients with
anticoagulation-associated intracranial
hemorrhage were determined, and the risk
optimization was evaluated by subtracting them
from each other. In the cohort of patients with



anticoagulation-associated intracranial
hemorrhage, approximately one-third of whom
received NOAC, only 50% of patients were found
to have an increased risk of bleeding initially, and
the need for biomarkers to predict the risk of
hemorrhagic complications more accurately was
mentioned (166).

The CROMIS-2 study reported that the
presence of cerebral microhemorrhage in patients
with AF who were anticoagulated after a recent
ischemic stroke or transient ischemic attack was
an independent risk factor of symptomatic
intracranial bleeding without increasing recurrent
ischemic stroke (157).

In order to predict NOAC-associated bleeding,
in addition to hepatic and renal function tests that
directly affect drug pharmacokinetics and
hemostasis regulation and that are included in
some bleeding risk schemes as well as classical
parameters such as thrombocytopenia and
anemia, IL-6, CRP, vWF, high-sensitive troponin,
NT-proBNP, cystatin Different biomarkers such as
-C, growth differentiation factor-15 (oxidative
stress marker) have also been investigated and
reported to be effective. However, data on these
biomarkers are still limited (156). The use of high-
sensitive troponin and natriuretic peptide-like
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biomarkers in selected cases in the assessment of
bleeding risk in patients with AF has taken its
place as a guideline recommendation at Class IIb,
Evidence B level (12). Risk schemes are simple and
useful tools for quick guidance in treatment
decisions. However, it should be noted that this
benefit is limited due to factors such as limited
parameters and their power of influence not being
addressed in detail, the heterogeneity caused by
individual differences, the potential for the score
to change in the dynamic process.

In conclusion, the correct strategy in the
treatment of patients with AF with a high risk of
hemorrhagic stroke will be to focus not only on
anticoagulant therapy but also on measures to
reduce the risk of bleeding. Difficult decisions
including correction of known modifiable risk
factors such as hypertension, drug use, alcohol
consumption, closer monitoring of patients,
elimination of treatable risks such as intracranial
aneurysm, gastrointestinal ulcers in necessary
cases, alternative new therapeutic options, use of
more optimal risk scoring schemes, and stopping,
discontinuing, and resuming of treatment when
needed, can be considered as a summary of these
treatment strategies that should be decided upon
by a multidisciplinary team.

Table 22. Bleeding risk factors according to their ability to be modified (12).

Can be modified

e Hypertension (especially when systolic blood pressure iss >160 mmHg)
e  "Labile INR" or "Duration in the therapeutic range <60%" for OAC users
e  Use of drugs such as antiplatelet, NSAID that predispose to bleeding

e =8 alcohol consumption/week
Potentially modifiable bleeding risk factors
. Anemia
e  Impaired renal function
. Impaired liver function
e  Decreased platelet count or function
Bleeding risk factors that can’t be modified
e Age(>65)(275)
Major bleeding history
Dialysis-dependent kidney damage or renal transplant
Cirrhosis
Malignancy
. Genetic factors
Biomarker-based bleeding risk factors
. High-sensitive troponin
. Growth differentiation factor-15
. Serum creatinine / estimated creatinine clearance
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16. NOAC-Use Regulations in Turkey:
Current Situation and the Factors that Need to
be Corrected

The situation of NOAC use in our country
should be addressed in two headings that are
licensing/therapeutic indications and
reimbursement indication/conditions of the Social
Security Institution (SSI). For this reason, the
subject will be examined in two sections as items
that need to be corrected in the light of the
examination of the prospectus information of the
products licensed in our country and the review of
the Health Practice Statement (HPS) and
recommendations.

16.1. Therapeutic Indications of Licensed
and Used NOACs: There are four drugs in the
NOAC category that are licensed and used in our
country in the order of licensing dates: dabigatran
(Pradaxa®), rivaroxaban (Xarelto®), apixaban
(Eliquis®), edoxaban (Lixiana®) The indications
for use taken from the package insert information
are listed below. The prospectus information was
created by companies and their trade names were
used because they were taken verbatim.

16.1.1. Paradaxa® Indications: Pradaxa® is
indicated for primary prevention of venous
thromboembolic (VTE) events in adult patients
undergoing elective total hip replacement surgery
or total knee replacement surgery. It is indicated
for the prevention of stroke and systemic
embolism (SPAF) in adult patients with
nonvalvular atrial fibrillation with one or more
risk factors such as history of stroke or transient
ischemic attack, age 75, heart failure (New York
Heart Association (NYHA) Class =II), diabetes
mellitus, and hypertension. It is indicated for the
treatment of acute deep vein thrombosis (DVT)
and / or pulmonary embolism (PE).

16.1.2. Xarelto® Indications: Xarelto® is
indicated in adult patients with non-valvular atrial
fibrillation and have one or more risk factors such
as congestive heart failure, hypertension, age 275,
diabetes mellitus, previous stroke, or transient
ischemic attack for the prevention of stroke and
systemic embolism. Xarelto is indicated for deep
vein thrombosis (DVT) and the prevention of
recurrent DVT and Pulmonary Embolism (PE)
after acute DVT in adult patients. Xarelto® is
indicated for the prevention of recurrent PE and
DVT with the treatment of Pulmonary Embolism
(PE) in adult patients.
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16.1.3. Eliquis® Indications: Eliquis® use is
indicated for the prevention of venous
thromboembolic events (VTE) in adult patients
who have undergone elective hip or knee
replacement surgery, for the prevention of stroke
and systemic embolism in adult patients with
NVAF who have one or more risk factors such as
previous stroke or transient ischemic attack (TIA),
age 75 and over, hypertension, diabetes,
symptomatic heart failure (NYHA Class II and
above), and for the treatment of deep vein
thrombosis (DVT) and pulmonary embolism (PE)
and prevention of recurrent DVT and PE in adults.

16.1.4. Lixiana® Indications: Lixiana® is
indicated for the prevention of stroke and systemic
embolism in adult patients with nonvalvular atrial
fibrillation (NVAF) with one or more risk factors
such as congestive heart failure, hypertension, age
75 and above, diabetes, previous stroke or
transient ischemic attack (TIA), and the treatment
of deep vein thrombosis (DVT) and pulmonary
embolism (PE) and for the prevention of PE with
recurrent DVT in adults.

When the treatment indications of the
prospectuses are examined, it is seen that they are
used in the prevention of stroke from a
neurological perspective, and treatment of deep
vein thrombosis and pulmonary embolism. They
can be used in nonvalvular atrial fibrillation
patients with transient ischemic attack or ischemic
stroke to prevent stroke. In addition, there are
indications to be used for prevention in NVAF
patients without TIA or stroke symptoms, in the
presence of the additional risks mentioned above.
Many acute or chronic neurological diseases can
lead to a decrease in the patient's movements and
lead to being bedridden. Treatment of DVT and/or
PE that may occur in this situation and prevention
of its recurrence is also one of the neurological
uses (167).

16.2. HPS Criteria for NOAC
Reimbursement: HPS should not be considered
as a guide in terms of choosing and applying
treatment, but as a set of rules in which the
conditions for the cost of the available options are
covered by the SSI. While planning a treatment, the
physician makes a decision together with the
patient, sharing the options with the current
scientific data and guidelines. The failure of HPS to
meet this treatment does not mean that the
treatment approach is wrong, and it is constantly



updated according to the developments in the
treatments by taking into account the applications
of the specialty associations.

“16.06.2020 Amendment Communiqué
Processed Updated 2013 HPS” is the recently
updated communiqué containing the last change
before our article was published. The field related
to NOAC in HPS includes sections of “4.2 -
Regulations regarding some specific diseases and
drug use, 4.2.15 - Principles of use of clopidogrel,
cilostazol, ivabradine, prasugrel, dabigatran,
rivaroxaban, apixaban, ticagrelor and ranolazine,
4.2.15.D Dabigatran, rivaroxaban, edoxaban and
apixaban”. Here, the subtitle "D-1" examines the
conditions related to the treatment and prevention
of stroke and the subtitle "D-2" addresses
treatment and prevention conditions of DVT and
PE (168).

Accordingly:

4.2.15.D-1- Dabigatran,
edoxaban ve apixaban;

(1) Provided that it is stated in the medical
board report; in patients with moderate to severe
mitral stenosis or nonvalvular atrial fibrillation
without a mechanical prosthetic valve who have
one or more of the conditions of a history of stroke
or transient ischemic attack, age = 75 years, heart
failure NYHA Class =II, diabetes mellitus or
hypertension;

a) Warfarin can be discontinued and
dabigatran or rivaroxaban or apixaban or
edoxaban treatment can be initiated in cases
where the target INR value cannot be kept
between 2-3 in at least three of the last 5
measurements performed with at least one week
intervals after using warfarin for at least 2 months.

b) Those who have a cerebrovascular
event while under warfarin treatment can be
directly switched to dabigatran or rivaroxaban or
apixaban or edoxaban.

(2) It is reimbursed when the situations
defined above are specified and if prescribed by
specialist physicians, based on a 6-month medical
board report by at least three of the specialists of
cardiology, internal medicine, chest diseases,
cardiovascular surgery and neurology provided
that at least one of the physicians is a specialist in
cardiology or neurology.

(3) If drugs with active ingredients of
dabigatran, rivaroxaban, edoxaban and apixaban
are used in combination, they won’t be reimbursed
by the Institution.

rivaroxaban,
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4.2.15.D-2-Rivaroxaban,
Apixaban ve Edoxaban;
(1) In adult patients:

a) Rivaroxaban, dabigatran, edoxaban and
apixaban are used to prevent recurrent DVT and
Pulmonary Embolism (PE) after acute DVT with
Deep Vein Thrombosis (DVT) treatment or to
prevent recurrent PE and DVT with Pulmonary
Embolism (PE) treatment.

b) In the above cases, warfarin can be
discontinued and rivaroxaban or dabigatran or
apixaban or edoxaban can be started if the target
INR value cannot be kept between 2-3 in at least
three of the last 5 measurements performed at
least one week apart after warfarin use for at least
2 months prior.

(2) Warfarin use is not required in active

Dabigatran,

cancer patients with recurrent idiopathic
pulmonary embolism or homozygous
thrombophilia or previous venous

thromboembolism (VTE) or immobile patients
(provided that the cause is stated in the report).

(3) From specialist physicians of cardiology,
internal medicine, chest diseases, cardiovascular
surgery in which the above-defined conditions are
specified, it is reimbursed if prescribed by these
specialist physicians based on the 6-month
medical board report prepared by physicians from
the same specialty or physicians any three of these
specialties.

(4) If it is decided to continue the drug
treatment at the end of the report period, the
treatment can be continued by issuing a new
medical board report stating this situation.

When the relevant parts are examined, it is
noteworthy that regulations are made for
conditions and some special cases in terms of
usage and reporting in NVAF and DVT, which are
determined as indications. It has been stated in the
HPS that NOACs can be used DVT treatment and
prevention of recurrence in patients with NVAF
and with at least one of the risk factors described.
In both cases, it was stated that after using
warfarin for at least 2 months, warfarin could be
discontinued in cases where the target INR value
could not be kept between 2-3 in at least three of
the last 5 measurements made at least one week
apart. An exceptional case for NVAF is that it is
stated that NOAC can be used directly in those who
had a cerebrovascular event while under warfarin
treatment. Similarly, for DVT and PE, in active
cancer patients with recurrent idiopathic
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pulmonary embolism or homozygous
thrombophilia, or in immobile patients with
venous thromboembolism, NOAC can be initiated
without seeking warfarin use.

During the reporting process for NVAF
patients, a 6-month medical board report must be
issued by including at least three of the specialist
physicians of cardiology, internal medicine, chest
diseases, cardiovascular surgery, and neurology
provided that at least one of the physicians is a
cardiologist or neurologist. When reporting for
DVT is required, the neurology physician is not
authorized and the report should be prepared for a
period of 6 months by specialist physicians of
cardiology, internal medicine, chest diseases,
cardiovascular surgery with three from the same
specialty or any three of these specialties. In
addition, a report is required for the prescriptions
to be reimbursed by SSI in both indication
categories.

16.3. Areas that Need to be Improved
in the NOACs Usage Regulation: There is no area
that needs to be corrected in terms of active
ingredient licensing indications of pharmaceutical
companies for NOAC use. Fundamental issues can

be addressed in relation to HPS and
reimbursement. In particular, the requirement to
use warfarin prior and allowing the
reimbursement of other drugs when the

appropriate treatment interval cannot be set with
this active ingredient limits the patient and the
doctor in terms of treatment choices. Even though
warfarin is considered as a more economical
choice, frequent INR follow-ups are made in
practice and the decision is made accordingly. In
this case, the patient and their relatives have to
come to the hospital, transportation costs and
workforce loss for that day occur. At the same
time, it can be accepted that the economic
advantage loses its importance in terms of the
insurance institution when the outpatient clinic
application and the fees arising from it are
included. In addition, it may be necessary to
provide an ambulance as some of the patients have
difficulty in mobilization due to severe
neurological deficits. This situation means
difficulty for the patient and absence from the
workforce in terms of the health organization. HPS
states performing measurements every other
week which corresponds to 4-5 measurements per
month, and it means frequent transfer and
admission of patients to the health institution. In
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addition, some patients live in rural areas far from
the centers where the INR value will be measured.

The COVID-19 pandemic is a serious health
problem for the whole world, including our
country. Not only this disease, but also the fear of
contamination causes delay in hospital admissions
and patients suffer from other diseases. In
addition, it would not be wrong to say that hospital
admissions are a risk for patients due to INR
monitoring. Low molecular weight heparins used
in the treatment of DVT and/or PE are
pharmacological agents that are also used in the
treatment of COVID-19. Scientific Medical
Committee  recommends that thrombosis
prophylaxis be administered in all COVID-19
patients as long as there is no active bleeding or
thrombocytopenia (<25-30.000 / pl) in the study
of “anti-cytokine-anti-inflammatory therapies,
coagulopathy management”. The use of these
drugs in COVID-19 patients increases the need for
drugs, and it is not a remote possibility to think
that the increase in the number of patients may
cause difficulties in obtaining the drug.

Considering all of these, the requirement for
NOAC fees to be reimbursed in the patient group in
which warfarin was used for a certain period of
time for both NVAF and DVT, PE and whose
treatment interval could not be achieved, should
be removed. Cases of DVT and PE are frequently
triggered by immobility in patients monitored by
neurologists. Neurologists should be able to report
and prescribe NOACs in patients with DVT and PE
as they can report and prescribe in patients with
NVAF. In addition, due to the COVID-19 pandemic,
the need for LMWH use is predicted to increase.
LMWH is used for DVT, PE prophylaxis in patients
with immobility. Using NOAC for DVT, PE
prophylaxis may be an alternative and solution to
the apparent stock shortage for LMWH.
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