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ABSTRACT The management of heart failure (HF) and atrial fibrillation (AF) in real-world practice remains a debating issue,
while the number of HF patients with AF increase dramatically. While it is unclear if rhythm or rate control therapy is more bene-
ficial and under which circumstances, anticoagulation therapy is the cornerstone of the AF-HF patients” approach. Vitamin-K ant-
agonists were the gold-standard during the past, but currently their usage is limited in specific conditions. Non-vitamin K oral
anticoagulants (NOACs) have gained ground during the last ten years and considered as gold-standard of a wide spectrum of HF
phenotypes. The current manuscript aims to review the current literature regarding the indications and the optimal choice and

usage of NOACs in HF patients with AF.

he progress of basic and clinical research
has resulted in the better understanding
of the underlying mechanisms of cardi-
ovascular diseases (CVD) and the growth of novel
pharmacotherapies. Therefore, an increased longevity
and a reduced cardiovascular (CV) mortality char-
acterize heart failure (HF) patients nowadays.
However, there is still room for improvement, espe-
cially in the heart diseases management. HF and at-
rial fibrillation (AF) constitute two of the many
faces of “Lernaean Hydra” called CVD and they
regularly accompany each other.""' A bidirectional
correlation and not a cause-effect relationship seems
to exist between the two diseases.”” Undoubtedly,
the presence of both AF and HF worsen the disease
evolution of these patients, while HF severity con-
sists a primary prognostic factor.”’! Patients with
New York Heart Association (NYHA) stage I1I or IV
are more prone to develop systematic embolization,
stroke or major bleeding.™
The management of HF-AF remains challenging,
as it requires comprehensive physical examination,
clinical symptoms” evaluation and comorbidities’
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thorough assessment. Pharmaceutical treatment is
based on the following triptych: stabilization of the
substrate-main disease, rhythm- or rate-control and
anticoagulation therapy. While it remains debating,
if rhythm- or-rate-control therapy is more benefi-
cial and under which circumstances, anticoagula-
tion therapy is the cornerstone of the HF-AF pa-
tients approach, preventing the further devastating
complications such as stroke and disability."”! Anti-
coagulation therapy includes mostly vitamin-K ant-
agonists (VKAs) and non-vitamin K oral anticoagu-
lants (NOACs)."! Antiplatelet drugs were used ex-
tensively for low-risk patients in the past, but the
modern data do not support their administration.”

The current manuscript aims to specify patients
requiring anticoagulation, to choose the optimal
medical treatment and to provide guidance for the
special subgroups.

SELECTION OF PATIENTS REQUIRING
ANTICOAGULATION

Patients with AF have a significantly increased
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risk for thromboembolism, as the irregular heart
rhythm promotes thrombus’ creation in left atrial
appendage (LAA), detachment and embolization in
either systemic or cerebral circulation. Meanwhile,
HF stands as an independent thrombosis factor, ir-
respectively of the left ventricular function.”” Thus,
these patients need optimal management of antico-
agulation therapy, to reduce thrombotic risk. For this
purpose, CHA,DS,-VASc score has been developed
and currently used, as an evolution of CHA,DS
score.”? When CHA,DS,-VASc is > 1 in men and > 2
in women, anticoagulation treatment is recommen-
ded with a level of evidence ITa.” Regarding CHA,DS,-
VASc score, “C” stands for the congestive HF, refer-
ring to at least moderate LV dysfunction during car-
diac imaging or a new episode of decompensated
HF, independently of the EF. Nowadays, HFpEF
displays a partially understandable pathophy-
siology with multi components. Notably, HFpEF-AF
patients require generally anticoagulation therapy,
as these patients present numerous comorbidities,
like hypertension (HTN) or diabetes mellitus (DM),
which are factors further contributing to high CHA,DS,-
VASc score evaluation.

In summary, most of patients with HF-AF re-
quire anticoagulation therapy, but the choice of op-
timal anticoagulation drug requires more consider-
ation, according to the individualized bleeding risk
of each patient. The balancing between hemorrhage
and thrombosis remains a sensitive issue, which
must always be taken into consideration."” Similar
to CHA,DS,-VASc score, several scores have been
proposed for predicting the bleeding risk, such as
HAS-BLED score, that is widely used.!"! Patients
with HF-AF usually share additional systemic dis-
eases, which lead to the increase of HAS-BLED
score and the bleeding risk respectively.'” Patients
with both these scores increased are frequently en-
countered in daily clinical practice and require a
tailored approach, in order to prevent a fatal throm-
botic or bleeding episode.

Vitamin-K Antagonists

The previous decades, VKAs were the first line
agents for thrombogenesis and embolization pre-
vention, saving millions of patients. They have been
associated with 65% reduction of ischemic strokes,
decreasing the absolute risk about 2.7% and 8.4%
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for primary and secondary strokes prevention in
patients with non-valvular AF."®) VKAs have been
proven superior against single (aspirin) or dual an-
tiplatelet therapy (aspirin with clopidogrel) for
thrombosis prevention in AF patients." VKAs are
still the gold standard for HF patients with mechan-
ical valves, for those with at least moderate mitral
valve stenosis and those suffering from antiphos-
pholipid syndrome.” VKAs demonstrate several
issues further eliminating their prescription in real-
world practice. Foremost, International Normal-
ized Ratio (INR) must be estimated frequently in
patients under VKA, as the target therapeutic range
is narrow, meaning that the balance between bleed-
ing and thrombosis is really challenging. Moreover,
patients with HE-AF are often under multiple phar-
macotherapies, while the drug-drug interactions af-
fect the VKAs metabolism and pharmacokinetics,
reducing their efficacy." Dietary habits could be
another issue as they are related with further in-
stability and risk of sub-therapeutic INR values."”!
In addition, HF, via liver congestion, can lower the
metabolism of VKA, increasing the INR and the
bleeding risk. However, it remains unclear if VKAs’
therapeutic range is affected by the existence of
HF."*"I Nevertheless, the frequent episodes of
severe HF decompensation may also affect the
metabolism, the safety and the efficacy of VKAs.™

Non-Vitamin K Oral Anticoagulants

The development of the NOACs has substituted
VKAS’ clinical usage. NOACs’ approval and applic-
ation in everyday clinical practice was a revolution
for the modern cardiovascular medicine and a pre-
cious pharmaceutical weapon against thromboem-
bolism. Currently, there are four NOACs approved
by FDA; dabigatran, rivaroxaban, apixaban, and
edoxaban. The recent guidelines for AF published
by European Society of Cardiology (ESC) recom-
mend the administration of NOACs for stroke pre-
vention in non-valvular AF with an evidence of
Ia.”?" Rivaroxaban, apixaban and edoxaban share a
mutual mechanism of action, by inhibiting the
factor Xa. Dabigatran acts in a different level of co-
agulation cascade, by antagonizing directly the
thrombin (coagulation factor I1).1*?! All of the
NOACs have been previously compared with war-
farin by randomized control trials, conducted in
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non-valvular AF population, with a significant pro-
portion of HF.*"*! Prior of these studies, AVER-
ROES was the first trial evaluating apixaban versus
aspirin, showing a clear benefit in favor of apixaban
regarding the reduction of strokes and systemic em-
bolization without any attenuation of its safety pro-
file, driving to early termination of the trial.”” Table 1
reviews the major studies assessing safety and ef-
fectiveness profile of NOACs, including both ran-
domized-control trials and observational studies,
focusing on HF-AF subpopulation.

Ximelgatran (direct thrombin inhibitor) set the
stage for NOACs, being approved in 2004 but was
withdrawn in 2006 due to significant liver toxicity.
Dabigatran was the first NOAC approved, released
and used until today. RE-LY trial documented the
safety and efficacy of dabigatran regarding the
bleeding risk and stroke prevention compared to
warfarin.”! RE-LY was a prospective, randomized,
open-label with blinded endpoint evaluation trial,
conducted in about 18,000 with a three-years dura-
tion. The patients were randomized between war-
farin or one of two doses of dabigatran (110 mg or
150 mg, twice a day). RE-LY demonstrated that the
high-dose regimen was associated with signific-
antly lower stroke risk but equal bleeding risk, com-
pared to warfarin. The lower dabigatran dose was
not inferior to warfarin, regarding the stroke risk,
demonstrating a significantly lower bleeding risk.
RE-LY trial included 4 904 patients with HFrEF and
the subgroup analysis showed reduced ischemic
stroke and hemorrhagic risk for HF patients under
dabigatran, irrespectively the dose.”” Dabigatran is
mainly excreted through kidneys via urine. Thus,
kidney function should be evaluated regularly, and
its administration should be avoided in patients
with renal impairment and creatinine clearance
(CrCL) < 30 mL/min. An important drawback re-
garding anticoagulation therapy could be a major
bleeding. Recently, idarucizumab-an antidote for
dabigatran-has been approved and nowadays its
use is widespread facilitating the management of
bleeding complications from dabigatran.”™”

Rivaroxaban was the second NOAC released in
the United States, while it was the first NOAC in-
hibiting factor Xa. It achieves a bioavailability great-
er than 80% and has a combined, hepatic and renal,
clearance. ROCKET-AF was a randomized-control,
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double-blinded trial, comparing the administration
of 20 mg or 15 mg rivaroxaban in patients with
CrCL lower than 50 mL/min versus the warfarin
prescription, targeting to a control INR between 2-3.”
Rivaroxaban was considered as non-inferior to war-
farin regarding the cerebral and systemic emboliza-
tion while the severe and fatal bleeds were compar-
able between the two arms, except gastrointestinal
bleeding whereas rivaroxaban’s incidence was stat-
istically more significant. However, warfarin was
associated with more intracranial and fatal bleed-
ings, comparing to rivaroxaban. ROCKET-AF in-
cluded a significant proportion of HF patients
(9,033 patients, 63.7% of the total sample) and HF
was defined either as clinical entity either or with
an EF lower of 35%. The subgroup analysis of HF-
patients participated in ROCKET-AF confirmed that
the results of main study can be applied in HF-sub-
group. More specifically, the rate for systemic em-
bolization or stroke was similar in both groups (1.90
vs. 2.09 per 100 patients-years), as well as the risk
for major bleeding (14.22 vs. 14.02 per 100 patients-
years). Rivaroxaban seems to reduce hemorrhagic
stroke risk in HF patients.” Renal dysfunction
should be evaluated, when it exists. Patients with
CrCl > 50 mL/min could be treated with 20 mg
rivaroxaban, while those with CrCl <15 mL/min
should not be treated with the specific drug. A CrCl
between 16 and 49 mL/min is the “gray” zone.
Evidence supports that a 15 mg dose should be ad-
ministered in such patients, while others recom-
mend more conservatively that the “cut-off” for
rivaroxaban should be placed in CrCl 30 mL/min.
Apixaban is another NOAC, which inhibits Xa
factor. With a similar mechanism of action like
rivaroxaban, apixaban was shown superior to war-
farin in preventing cerebral or systemic emboliza-
tion, in bleeding and in mortality.”” This was
proven by ARISTOTLE trial which enrolled 18,201
patients, that further were randomized in two arms;
placebo (warfarin) and intervention, apixaban 5 mg
or 2.5 mg (twice a day) in selected subjects. The
dose selection was according to the age, the weight
and the creatinine levels of patients. Likewise, the
previous NOACs’ trial, the subgroup analysis of
ARISTOTLE interpreted the superiority of apixaban
to warfarin in patients with left ventricle systolic
dysfunction.’ This analysis included 2736 patients
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Table1 Selected studies, including AF-HF, comparing NOACs vs. warfarin.

Number of
g Type of Stud . atients in  Patients
First Author gtﬁ dy duratizn Setting Comparators P ::ach ! with HF Comments
comparator
The relative effects of dabigatran vs.
1641/ warfarin on the occurrence of stroke or
: 9] Analysis of . Dabigatran (110 and 150 SE and major bleeding were consistent
Fereira, et . RCT 20052011 Global mg) vs. wargarin 11652()3/ 100% among those with and without HF and
those with low (< 40%) or preserved (>
40%) LVEF (Pinteraction not significant).
Rivaroxaban is an efficacious and safe
A — - R
: 1] nalysis o » ivaroxaban vs. wil wi . Treatment-relate
VELRE G RCT A2l Global 4\ arfarin 4503 e outcomes were similar in patients with
and without HF and across HF
subgroups.
Analvsisof 9120 Atpi)ﬁaban re(tiuce(z' the r}igsk1 for botcllld "
(321 alysis o . : . . stroke or systematic embolism and dea
McMurray, e al. RCT 2006-2011 Global ~ Apixaban vs. warfarin (tot:iigfts}){F 100% more than warfarin in patients with HF
P independently of LVEF (P> 0.05).
The efficacy and safety of edoxaban
: (53] Analysis of L : 3097/ compared with controlled warfarin in AF
gl e RCT 2Ll AL Global - Edoxaban vs. warfarin 4048 M08 patients with HF were similar to those
without HF.
Real world data show that rivaroxaban
. . and warfarin are equivalent regarding
Laliberte, et al™ Retrospective, 5511551 Us Rivaroxaban vs. 3654/ 19.6%  safety and efficacy, while rivaroxaban is
Observational warfarin 14616 associated with less VTE and better
implementation.
Prospective, Effectiveness and safety of rivaroxaban is
57] P b . y
Hecker, efal Observational ~ 2011-2013  Germany  Rivaroxaban 1204 372%  confirmed in real-world clinical practice.
6547/
: 159] Retrospective, ~ Apixaban/Dabigatran/ 6651/ NOACs provided a safer profile than
Friberg, etal observational 20112014 Sweden Rivaroxaban/Warfarin 5440/ 19.5% warfarin.
49418
All-cause mortality was significantly
. Apixaban/Edoxaban/D lower in the NOACs group than in the
Yoshiha, et al'*! Rgtrospeptlv?, 2011-2015 Us ablggatran/ Rivaroxaban 33523{03 52/57 100%  warfarin group inthe post-matched
observational e /30/ cohort (12.3% vs. 35.1%, log-rank P=
0.038)
10615/ Apixaban was safer, regarding major
. @) Retrospective, Apixaban/Dabigatran 4927/ bleeding and more effective regarding
Amin, et al. obgervgtional 2012-2015 Us Rilgfaroxab/an / W§rfarin/ 15921 / 100% MACEs, comparing to other NOACs and
32373 warfarin
Among newly anticoagulated AF
2402/ 20.2%/  patients in the real - world practice,
Lip, et al®! Retrospective, 2013 Us Apixaban/Dabigatran/ 4173/ 20./ initiation with rivaroxaban or warfarin
P, etal observational Rivaroxaban/Warfarin 10050/ 19.%/  wasassociated with a significantly
12713 273%  greater risk of major bleeding compared
with initiation on apixaban.
Apixaban is associated with a
. . 3633/ 37.1%/  significantlylower risk for bleeding
Hohnloser, ef a® Retrospective, 510 g5 ’l%.p 1xabar£/ Dar@)lhgatran/ 3138/  317%/  compared fo phenprocoumon,
T observational ermany  Rivaroxaban/Phenproco 15063/ 3466,/  dabigatran was equivalent to
umon 16179 404%  phenprocoumon bleeding risk with
rivaroxaban washigher.
666/
. Apixaban/Edoxaban/D 32/ o
6] Retrospective, f ) NOACs were superior in all-cause
Von Lueder, etal observational 2015 Us é‘lll;?g;;?;/ irl?xvaroxaban %ggéf 100% mortality and MACEs, vs. warfarin.
8260

AF: atrial fibrillation; HF: heart failure; LVEF: left ventricle ejection fraction; MACEs: major adverse cardiac event; NOACs: non-vitamin-K oral anticoagulants; RCT:
randomized-control trials; VTE: vein thromboembolism.

with reduced ejection fraction and 3207 with pre-
served EF. Death, major bleeding and systemic em-
bolization were less frequent in patients treated
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with apixaban compared with those under warfarin,
further expanding the indications for apixaban into
HF population.
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Edoxaban is the “last but not least” NOAC ap-
proved by FDA and released worldwide. ENGAGE-
AF-TIMI 48 trial was a double-blind, randomized-
controlled trial, which proved the safety and effic-
acy of edoxaban.” Except the placebo arm with
warfarin, there were two more arms; the first with
patients treated with high-dose (60 mg) edoxaban
while the second with low-dose (30 mg). Independ-
ently of the treating dose, edoxaban was non-inferior
to warfarin regarding the efficacy, while it was as-
sociated with lower annual bleeding risk and major
cardiovascular outcomes. A 57.9% of total patients
of ENGAGE-AF-TIMI 48, namely 8145 patients,
were diagnosed with HF. The specific subgroup
analysis showed that edoxaban remains effective
and safe for HF patients, irrespectively of the un-
derlying EF.”! Unfortunately, edoxaban requires
careful prescription, especially in patients with ren-
al impairment and monitoring for any weight gain.
It is noteworthy that edoxaban displays a signific-
ant (50%) renal clearance and patients with creatin-
ine clearance (CrCl) < 30 mL/min, were excluded
from ENGAGE AF-TIMI 48. Furthermore, patients
with moderate renal dysfunction (CrCl = 30-50 mL/min)
and low body weight or concurrent use of a potent
phosphorylated glycoprotein inhibitor received a
50% lower dose.

A metanalysis by Xiong, et al® showed that among
AF-HF patients, mostly a single or high-dose NOAC
regimen had a better efficacy and safety profile, but
a low-dose regimen revealed similar efficacy and
safety to VKAs. NOACs were equally effective or
even superior especially for intracranial hemorrhage,
in AF-HF patients compared with those without
HF. HF patients from the previous major trials were
included.”*">! The risk for stroke or systemic em-
bolization was reduced by 14% (odds ratio = 0.86,
95% confidence interval (CI): 0.76—0.98) and for ma-
jor bleeding by 24% (odds ratio = 0.76, 95% CI:
0.67-0.86), when the patients were treated with
single or high-dose NOAC regimen. Regarding the
low-dose regimen, efficacy was comparable
between NOAC and warfarin and a non-significant
trend for lower major hemorrhage was noticed. An-
other meta-analysis investigating the same popula-
tion concluded that patients with HF-AF had re-
duced rate for any bleeding risk, while elevated risk
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for all-cause mortality.” The authors highlighted
that NOACs were superior to warfarin in any com-
parison; stroke or systemic embolization, major
bleeding and intracranial hemorrhage.” The
NYHA status of patients did not change the main
findings, confirming that NOACs remain a safe and
effective solution even in critical HF patients.

Individualization of NOAC therapy

While the indications for NOACs versus VKAs
concerning non valvular AF patients have been doc-
umented clearly, the selection of the suitable NOAC
remain an unanswered question. Existing guidelines
are inadequate for the specific purpose and a more
personalized approach, based on each patients’ co-
morbidities and characteristics, should be applied.
To the best of our knowledge, no pharmaceutical
agent has gained ground for the patients with HF-
AF. A recent network meta-analysis showed that
apixaban, dabigatran of 150 mg and edoxaban of 60
mg should be preferable for providing better com-
bined safety and efficacy, but more evidence is re-
quired.”? Table 2 reviews current implications and
trends about the selection of appropriate NOAC,
based on the underlying pathological substrate. While
they are not specialized on AF-HF, such recom-
mendations can be applied in the specific subgroup.

ISSUES REGARDING SPECIAL POPULA-
TIONS

AF-HF patients consist a heterogenous group,
with many differences regarding underlying patho-
physiology, clinical manifestations and manage-
ment. As a result, tailoring of treatment is mandat-
ory in specific subpopulations. Therefore, we will
analyze the issues arising in the treatment of post-
TAVI and renal failure patients. LAA occlusion
seems to be the final step regarding ischemic events
prevention for patients with high bleeding and
ischemic risk.

TAVI in AF-HF Patients

The development of interventional cardiology
has resulted in the improvement of prognosis and
longevity of patients with severe aortic valve sten-
osis (AoS). However, these patients may frequently
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Table2 Recommendations about the selection of right NOAC, regarding the underlying pathology or risk factor.

Underlying condition-

T Indicated NOAC Comment
High bleeding risk (HAS  Dabigatran 110 mg or A : L - - -

: : gents with lower incidence of bleeding should be considered. Apixaban, low-
BLED > 3) orilstory of Apixaban or Edoxaban dose dabigatran and low-dose edoxaban have safer profile.? >
hemorrhage 30 mg

History of gastrointestinal

bleeding
History of intracranial

bleeding

Conservative
management of ACS

Stroke while on
anticoagulation

High ischemic risk

Renal impairment

Elderly (> 80 years old) or

high frailty score

Feeding through
nasogastric tube

Poor compliance

Need for reversal agent

Dyspepsia

Apixaban or edoxaban
Dabigatran 110 mg

Dabigatran 110 mg or
Apixaban or Edoxaban
30 mg

Apixaban

Dabigatran 150 mg

Dabigatran 150 mg

Dabigatran or
rivaroxaban or edoxaban

Apixaban or Edoxaban,
reiardless the dose, and
dabigatran 110 mg

Rivaroxaban

Rivaroxaban or
Edoxaban 60 mg

Dabigatran

Apixaban or
Rivaroxaban or
Edoxaban 60 mg

Apixaban or Dabigatran

Apixaban and edoxaban have been associated with less GI bleeding.®! Low-
dose dabigatran could act as alternate. Rivaroxaban should be avoided.’!

Rivaroxaban should be avoided as it has been associated with higher risk of
intracranial bleeding.'

Apixaban has been studied in post-ACS patients, who were not performed
PCI. It was shown that apixaban with an antiplatelet agent, mainly
clopidogrel, were more safe and equivalently effective as VKAs at least for 6
months therapy.*®

High-dose dabigatran has been proposed for the prevention of recurrent,
ischemic or hemorrhagic, stroke.

Patients in prothrombotic state are benefited by high dose dabigatran.”’!

None NOAC should be administered for patients with eGFR < 15 mL/min per
1.73 m*. Careful administration should be followed in patients with eGFR < 60
mL/min per 1.73 m’. Rivaroxaban and dabigatran could present a safer and
renoprotective profile, while larger, prospective studies should be
conducted."*""

Patients >80 years old are more prone to face intracranial hemorrhage, so
apixaban and edoxaban are recommended as safe solutions.”** Low-dose
dabigatran is also safe for these populations.

Rivaroxaban has been studied more comprehensively, when is administered as
oral solution or crushed, followed by apixaban.”””!

Rivaroxaban and Edoxaban 60 mg are the only with once-daily dose.”*"

All the NOACs have an reversal agent, but idarucizumab has been widely
available and more clinical experience about the specific agent exists.

Dabigatran has been associated with gastrointestinal adverse effects. Food
intake and gastroprotection could relieve dyspepsia.’™

Asian patients are more susceptible to major hemorrhages, so agents

Asian patients 110 mg or Edoxaban

associated with lower bleeding risk should be considered.”

ACS: acute coronary syndromes; GI: gastrointestinal.

have HF-AF and require individualized treatment,
especially after transcatheter aortic valve implanta-
tion (TAVI).’”*® Optimal treatment regarding post-
TAVI patients with HF does not exist.”” Neverthe-
less, limited literature has been published regard-
ing this issue and more research is required for the
better treatment of post-TAVI patients with HF and
AF. Nowadays, there are three ongoing trials studying
the specific subject and they will include patients
with HF (Table 3).

Anticoagulation therapy in HF patients with
renal failure: a vicious cycle

Renal function of AF-HF patients under antico-
agulation remains fragile and needs special care.
Both HF and anticoagulation may negatively affect
the kidney function. HF is characterized by low car-
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diac output and low organ perfusion."*”’ The main-
taining hypoperfusion of kidneys causes chronic
ischemia, inducing significant structural and func-
tional renal abnormalities.**? In the meanwhile,
the protracted anticoagulation therapy is also asso-
ciated with renal impairment which could be
triggered by glomerular hemorrhage.***! Both
NOACs and VKAs have been charged for worsen-
ing renal function, but NOACs may provide a bet-
ter safety profile.l*”) Dabigatran and rivaroxaban
have been connected with lower risk for develop-
ing renal adverse outcomes, but more prospective,
randomized trials should be conducted in this dir-
ection.””! Nonetheless, kidney injury caused by anti-
coagulation treatment consists a major reason for
therapy discontinuation.”’” In summary, renal func-
tion of this subgroup of patients is affected from
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Table 3 Ongoing trials studying the anticoagulation treatment in patients with AF and HF, who underwent TAVL.

Expected
population
(participants)

Study Name Duration Type

AF patients

Comparators Primary endpoint

ENVISAGE-TAVI AF™ 2017-2021 RCT 1,400 All

Number of participants
experiencing the described
adverse event composite
within 36 months.

Edoxaban vs.
Warfarin

177) o Stratum 1 (patients Apixaban vs. Composite Primary
ATLANTIS ANG=2IRD) e 1ELD requiring lifetime OAC) Warfarin Endpoint in 12 months.”
_ NOACvs.NOAC+ Composite Primary
AVATAR 20172020 RCT 170 NA aspirin Endpoint in 12 months.’

"Described adverse event composite includes all-cause death, MI, ischemic stroke, systemic embolic events (SEE), valve thrombosis,

and major bleeding per definition of the International Society on Thrombosis and Hemostasis.”The composite of all-cause death,

TIA/stroke, myocardial infarction, symptomatic valve thrombosis, pulmonary embolism, deep venous thrombosis, systemic embolism,

Iife—threatening, disabling or ma{'or bleeding, according to the Valve Academic Research Consortium definitions.’Death from any cause,
a

myocardial infarction, stroke al

causes, valve thrombosis and hemorrhage 2 2 as defined by the VARC 2 (Valve Academic Research

Consortium scale). AF: atrial fibrillation; MI: myocardial infarction; NA: not available; NOAC: non-vitamin K oral anticoagulants; RCT:
randomized-control trial; SEE: systemic embolic events; TAVI: transcatheter aortic valve implantation.

both the disease and the therapy, so a personalized
and cautious approach is mandatory.

LAA Occlusion for Patients with High Bleeding
and Ischemic Risk

Balancing especially between high bleeding and
ischemic risk remains a challenging issue in pa-
tients with HF-AF and several additional comorbid-
ities. More specifically, LAA ejection velocity is re-
duced in HF-AF patients, promoting blood stasis
and thrombus’ creation.!*” These patients probably
demonstrate increased both bleeding and ischemic
risk scores and there was no optimal treatment un-
til recently. Thanks to interventional cardiology
progress, transcatheter LAA occlusion is a feasible
and safe option.*”*! By the percutaneous implanta-
tion of suitable device in LAA, thrombus’ develop-
ment is prevented and embolization risk is reduced.”"*”
LAA occlusion in HF patients has been studied in
separate studies as well as subgroup analysis in lar-
ger studies, showing promising results.”>

CONCLUSIONS

In conclusion, the coexistence of AF in HF pa-
tients will be expected to increase in the future. The
management of these patients requires a compre-
hensive, multi-approach evaluation for an optimal
result, while the role of anticoagulants in medical
therapy remain fundamental. The progress of phar-
macology has provided us with NOACs, consisting
a valuable weapon against HF-AF. Their safety and
efficacy have been proven via multiple studies,
while the VKAs” administration in everyday clinical
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practice has been limited on specific indications.
More research is required for tailoring the antico-
agulation treatment in special subgroups of HF-AF
patients.
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