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ABSTRACT

BACKGROUND

For patients with atrial fibrillation, the use of oral anticoagulant therapy to prevent
stroke is limited by the risk of bleeding. Left atrial appendage closure is considered
for patients who are unsuitable candidates for long-term anticoagulation, but its
role in patients who are eligible for anticoagulants has not been established.

METHODS
In this ongoing, prospective, international, randomized trial involving patients
with atrial fibrillation who were suitable candidates for anticoagulation, we randomly
assigned patients in a 1:1 ratio to receive either device-based left atrial appendage
closure (device group) or non-vitamin K antagonist oral anticoagulant (NOAC) therapy
(anticoagulation group). The primary efficacy end point— a composite of death from
cardiovascular causes, stroke, or systemic embolism — was tested for noninferiority
(noninferiority margin, 4.8 percentage points) after 3 years of follow-up. The pri-
mary safety end point, non—procedure-related bleeding, was tested for superiority.

RESULTS
Of the 3000 patients who underwent randomization, 1499 were assigned to the
device group and 1501 to the anticoagulation group. The mean (£5D) age of the
patients was 71.747.5 years, 31.9% of the patients were women, and the mean
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ABSTRACT

BACKGROUND

Catheter-based closure of the left atrial appendage is an alternative to oral antico-
agulation for stroke prevention in patients with atrial fibrillation. The effectiveness
of this strategy, as compared with physician-directed best medical care, in patients
at high risk for stroke and bleeding is unknown.

METHODS
In this multicenter randomized trial conducted in Germany, we assigned patients
with atrial fibrillation and a high risk of stroke and bleeding to undergo left atrial
appendage closure or to receive physician-directed best medical care (including di-
rect oral anticoagulants, if eligible). The primary end point, tested for noninferior-
ity, was a composite of stroke (ischemic or hemorrhagic), systemic embolism, major
bleeding, or cardiovascular or unexplained death, assessed in a time-to-event analy-
sis. The noninferiority margin was a hazard ratio of 1.3.

RESULTS
A total of 912 adult patients underwent randomization. The primary end-point analy-
sis included 446 patients who were assigned to undergo left atrial appendage closure
(device group) and 442 who were assigned to physician-directed best medical care
(medical-therapy group). The mean (+SD) age was 77.9+7.1 years; 38.6% of the patients
were women, the mean CHA DS -VASc score was 5.2+1.5 (range, 0 to 9, with higher
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ABSTRACT

BACKGROUND Percutaneous left atrial appendage closure (LAAC) is noninferior to vitamin K antagonists (VKAs) for
preventing atrial fibrillation (AF)-related stroke. However, direct oral anticoagulants (DOACS) have an improved safety
profile over VKAs, and their effect on cardiovascular and neurological outcomes relative to LAAC is unknown.

OBJECTIVES This study sought to compare DOAGS with LAAC in high-risk patients with AF.

METHODS Left Atrial Appendage Clasure vs. Novel Anticoagulation Agerts in Atrial Fibrillation (PRAGUE-17) was a
multicenter, randomized, noninferiority trisl comparing LAAC with DOACs. Patients were eligible to be enrolled if they
had rmvalearAF wereindicated for oral anticoagulation (OAC); and had a history of bleeding requiring intervention or

a history of a cardi ic event while taking an OAC, and/ar a CHA,DS;-VASc of =3 and HAS-BLED of
>2. Patients were randomized to receive LAAC or DOAC. The primary composite outcome was stroke, transient ischemic
attack, systemic embolism, cardiovascular death, major or nonmajor clinically relevant bleeding, or procedure-/device-
related complications. The primary analysis was by modified intention to treat.

RESULTS A high-risk patient cohort (CHA;DS;-VASC: 4.7 4 1.5) was randomized to receive LAAC (n = 201) or DOAC
(n=201). LAAC was successful in 181 of 201 (90.0%) patients. In the DOAC group, apixabanwas mast frequentlyused (192 of
201; 95.5%). At a median 19.9 months of follow-up, the annual rates of the primary outcome were 10.99% with LAAC and
13.42% with DOAC (subdistribution hazard ratio [sHR] 0.84;95% confidence interval [(1):0.53t01.31;p = 0.44; p = 0.004
for noninferiority). There wer i of the composit dpoint: all-stroke/TIA
(sHR:1.00; 95% Cl: 0.40 1o 25[),(Ln:auysg-ﬁmma1ng (sHR: 0.81; 95% Cl: 0.44t01.52), and cardiovascular death
(sHR: 0.75; 95% Cl: 0.34t01.62). Major LAAC-relsted complications occurred in 9 (4.5%) patients.

‘CONCLUSIONS Among patients at high risk for stroke and increased risk of bleeding, LAAC was noninferior to DOAC in
preventing major AF-related cardiovascular, neurological, and bleeding events. (Left Atrial Appendage Closure vs.
Novel Anticoagulation Agents in Atrial Fibrillation [PRAGUE-17]; NCT02426944) (J Am Coll Cardiol 2020;75:3122-35)
© 2020 by the American College of Cardiclogy Foundatian.
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ABSTRACT

BACKGROUND The PRAGUE-17 (Left Atrial Closure vs Novel ion Agents in Atrial Fibrillation)
trial that left atrial closure (LAAC) was noni to direct oral
(DOACs) for major or bleeding events in patients with atrial fibrillation (AF) who

were at high risk.

OBJECTIVES This study sought to assess the prespecified long-term (4-year) outcomes in PRAGUE-17.

METHODS PRAGUE-17 was a ity trial LAAC Amulet) with
DOACs (95% apixaban) in patients with nonvalvular AF and with a history of cardioembolism, clinically-relevant bleeding,
or both CHA,DS,-VASc =3 and HASBLED =2. The primary endpoint was a composite of cardioembolic events (stroke,
transient ischemic attack, or systemic embolism), cardiovascular death, clinically relevant bleeding, or procedure-/de-
vice-related complications (LAAC group only). The primary analysis was modified intention-to-treat.

RESULTS This study randomized 402 patients with AF (201 per group, age 73.3 + 7.0 years, 65.7% male, CHA,DS,-
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PRAGUE-17

* Dlouhodoba non-inferiorita
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Vysledky provedenych studii
« Cim vétdi je riziko krvaceni, tim vétsi mlize byt relativni benefit LAAO
e ...srespektem k proceduralnimu riziku

Projekt CSTH CLS JEP

* Definovat pacienty s FS a zvysenym rizikem krvaceni
* \ytvorit prakticky algoritmus OAC versus LAAO

* Formulovat multidisciplinarni doporuceni

* Publikovat konsensualni dokument
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Pacient s fibrilaci sini a indikaci prevence CMP/embolizace

Ma pacient zvysené riziko krvacivych komplikaci pri lécbé DOACs?

Je proceduralni riziko
LAAO akceptovatelné?

Faktory zvysujici riziko krvacivych komplikaci DOACs

NE

Individualni
pristup

ANO

Zvazit LAAO
v centru se
zkuSenosti
s perkutannimi
uzaveéry ouska
levé siné

HAS-BLED >3 OA intra- Cerebralni OA OA krvaceni Renalni Jaterni Aktivni
(zejména >4) | cerebralniho amyloidni opakovaného | pfiadekvatni | selhanis CrCl | onemocnéni nadorové
krvaceni angiopatie / zdvainého |[é¢bé DOAC <15-30 Child-Pugh B | onemocnéni
cerebralni krvaceni mL/min. nebo nebo C
mikrokrvaceni (GIT...) dialyza
Ischemicka Srdecni Periferni Pocet desticek Znama krvaciva choroba Krehky pacient| Nemoznost
choroba selhani arterialni pod 50x10°/L | porucha desticek, koagulace | v riziku padd bezpecné
srdecni, stav onemocnéni nebo cévni stény dlouhodobé
po infarktu adherence
myokardu
DAPT nebo Vyznamné |Psychofarmaka| Antiarytmikas| Intolerance
trojkombinace lékové zvysujici riziko | vyznamnymi DOACs
antitrombotik interakce krvaceni interakcemi
s DOAC s DOAC

Samotné vysoké skdre HAS-BLED neni kontraindikaci antikoagulaéni |éCby, ale identifikuje pacienty vyzaduijici individualizované posouzeni
rizika krvaceni a mozného prinosu LAAO

Rozhodnuti o LAAO ma byt zalozeno na multidisciplinarnim a shared decision-making pristupu se zohlednénim tromboembolického,
krvacivého i proceduralniho rizika




Je proceduralni riziko LAAO akceptovatelné?

NE

Extrémné krehky pacient
Vyznamné limitovana prognodza
Tézka demence

Terminalni malignita

Kontraindikace i kratkodobé postproceduralni
antitrombotické profylaxe

Vysoké anesteziologické riziko
Nevhodna anatomie ouska levé sinée
Opakované teézkeé infekce

Tézka plicni hypertenze

Terminalni srdecni selhani

Individualni pristup
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Zvazit LAAO v centru se zkusenosti
s perkutannimi uzavéry ouska levé siné



Faktory zvysujici riziko krvacivych komplikaci DOACs

e Samotné vysoké skore HAS-BLED neni
kontraindikaci antikoagulacni |éCby

HAS-BLED > 3

(zejména > 4)

* |dentifikuje pacienty vyzadujici individualni
posouzeni rizika krvaceni / pfinosu LAAO

B High HAS-BLED scores

Study HR (95% CI) Low HAS-BLED scores ; High HAS-BLED scores Weight, %
Catalani , 2024 2.72 (0.97-7.65) . : 580
Catalani, 2023 1.99 (1.31-3.02) - 18.30
Kirchhof, 2022(1) 1.48 (0.85-2.58) Hl— 13.80
Kirchhof, 2022(2) 2.26 (1.31-3.91) - 14.10
Kadosaka, 2022(3) 2.47(1.37-4.46) - 12.90
Kadosaka, 2022(4) 3.46 (1.74-6.89) — - 10.70
Esteve-Pastor, 2022 5.52 (2.66-11.45) u 9.90
Wada, 2021 0.66 (0.18-2.41) - 4.00
Nantsupawat, 2018 5.85(1.31-26.14) 3.10
Beshir, 2017 1.95 (0.81-4.69) 770
Random effects model 2.36 (1.79-3.11) - 100.00

Heterogeneity: I° = 40.4%, P = 0.0881

_ HR % CI
. CSTH (95% CI)
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Faktory zvysujici riziko krvacivych komplikaci DOACs

OA intra-cerebralniho * Individudlni posuzovani
krvaceni

Cerebralni amyloidni
angiopatie / cerebralni
mikrokrvaceni
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Faktory zvysujici riziko krvacivych komplikaci DOACs

OA opakovaného * DOACs zvysuiji riziko krvaceni systémovym
zavazného krvaceni i lokalnim pusobenim
(GIT...) * Je tfeba znat pficinu krvaceni

OA krvaceni pfri
adekvatni lécbé DOAC




Faktory zvysujici riziko krvacivych komplikaci DOACs

Renalni selhani * Prilécbé apixabanem, edoxabanem nebo
: rivaroxabanem je nutna modifikace |écby nebo
CrCl <15-30 mL/min. ‘ Y

bo dialy redukce davky
NELO dialyza * Terapie dabigatranem je kontraindikovana
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Faktory zvysujici riziko krvacivych komplikaci DOACs

Jaterni onemocneéeni * Ve stadiu Child-Pugh B jen u vSech DOACs
Child-Pugh B nebo C nutna modifikace |écby nebo redukce davky

* Ve stadiu Child-Pugh C je |écba DOACs
kontraindikovana
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Faktory zvysujici riziko krvacivych komplikaci DOACs

Aktivni nadoroveé e Zvlasté tumory gastrointestindlniho nebo
onemocnéni urogenitalniho traktu

 Hematologické malignity
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Faktory zvysujici riziko krvacivych komplikaci DOACs

Ischemicka choroba
srdecni, stav po
infarktu myokardu

Srdecni selhani

Periferni arterialni
onemocneni

* Pridatné rizikové faktory zavazného krvaceni
 MI/PAD: HR 1,58 (95 % ClI 1,29-1,95)
e CAD:HR 1,27 (95 % Cl 1,12-1,45)

* Pravdépodobné interakce s protidestickovou lécbou a
komorbiditami

CSTH
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> J Thromb Haemost. 2026 Apr 10:51538-7836(26)00217-5. doi: 10.1016/j.jtha.2026.04.001.
Online ahead of print.

Identifying risk factors for major bleeding in patients
with atrial fibrillation using direct oral
anticoagulants: a systematic review and meta-
analysis

Xin Wang ', Mang-Mang Pan 2, Jia Wang 2, Zhi-Chun Gu 23, Chi Zhang 4, Hou-Wen Lin 2

Affiliations + expand
PMID: 41967714 DOI: 10.1016/j.jtha.2026.04.001 A




Faktory zvysujici riziko krvacivych komplikaci DOACs

Pocet desticek pod Pocet desti¢ek pod 50x10%/L nebo vyznamné
50x10°%/L kolisani jejich pocCtu
Poruchy funkce desticek

, , ., Koagulacni poruch
/nama krvaciva & P Y
choroba

Poruchy cévni stény

Kdy ma byt pacient vysetren hematologem?

e Spontanni nebo neprimérené krvaceni

Pocet desticek pod 100x10°/L nebo kolisani

Prodlouzené koagulacni Casy

RA +/- OA krvaceni

Podezreni na vrozenou nebo ziskanou krvacivou chorobu

e 8 CSTH
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Faktory zvysujici riziko krvacivych komplikaci DOACs

DAPT nebo
trojkombinace
antitrombotik

Vyznamné lékove
interakce s DOAC

Antiarytmika s
vyznamnymi
interakcemi s DOAC

CSTH
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 Kombinaci antitrombotik se kombinuje
farmakodynamicky efekt

 Silné induktory P-gp mohou snizovat
plazmatické koncentrace DOACs a zvysuiji riziko
trombozy

* karbamazepin, fenytoin, rifampicin, tfezalka
teCckovana

 Silné inhibitory P-gp mohou zvysSovat
plazmatické koncentrace DOAC a zvysuiji riziko
krvaceni

» cyklosporin, dronedaron, ketokonazol, posakonazol,
chinin, ritonavir, niormatrelvir



Faktory zvysujici riziko krvacivych komplikaci DOACs

Psychofarmaka zvysujici * SSRI/SRNI
riziko krvaceni  Né&kterd antipsychotika
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Otevrené otazky

* Jak definovat ,vysoké krvaciveé riziko“?
» Které faktory maji nejvétsi vahu?
* Jak hodnotit proceduralni riziko?

* Jak zapojit zainterersované kolegy?



e U pacientl s vystupnovanym rizikem krvacivych komplikaci
antikoagulacni lécby DOAC jsou nové zkusenosti s LAAO

* Hodnoceni pacientu v riziku krvacivych komplikaci by mélo byt
komplexni a standardizované

e Souvisejici navrh projektu CSTH CLS JEP je otevieny k
multidisciplinarni spolupraci



