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Abstract: Background and Objectives: Proper use of oral anticoagulants is crucial in the management of non-
valvular atrial fibrillation (AF) patients. Left atrial appendage closure (LAAC) may be considered for stroke
prevention in patients with AF and contraindications for long-term anticoagulant treatment. We aimed to
assess the anticoagulation status and LAAC indications in patients with AF from HECMOS (Hellenic
Cardiorenal Morbidity Snapshot) survey. Materials and Methods: HECMOS was a nationwide snapshot survey
of cardiorenal morbidity in hospitalized cardiology patients. HECMOS used an electronic platform to
collect demographic and clinically relevant information from all patients hospitalized on March 3, 2022, in 55
different cardiology departments. In this substudy, we included patients with known AF without mechanical
prosthetic valves and moderate to severe mitral valve stenosis. Patients with prior stroke, previous major
bleeding, poor adherence to anticoagulants, and end-stage renal disease were considered candidates for LAAC.
Results: Two hundred fifty-six patients (mean age 76.6+11.7, 148 males) were included in our analysis. Most of
them (n=159; 62%) suffered from persistent AF. Mean CHA2DS2-VASc score was 4.28+1.7, while mean HAS-
BLED score was 1.47+0.9. Three out of 3 patients with a CHA2DS2-VASc 0 or 1 (female) received improperly
anticoagulants. Sixteen out of 18 patients with a CHA2DS2-VASc 1 or 2 (female) received anticoagulants.
Thirty-three out of 235 patients with a CHA2DS2-VASc > 1 or 2 (for female) did not receive improperly
anticoagulants. Among 221 under anticoagulant therapy, 191 (86.4%) received non-vitamin K antagonist oral
anticoagulants (NOACs) and 30 (13.6%) received vitamin K antagonists. Relative indications for LAAC were
present in 64 patients with NVAF (60 had only one risk factor and 2 had two concurrent risk factors). In detail,
36 had a prior stroke, 17 patients had a history of major bleeding, 15 patients reported poor or no adherence to
the anticoagulant therapy and 5 had eGFR< 15 ml/min/1.73m?2. Moreover, 33 had a HAS-BLED score >3. No
LAAC treatment was recorded. Conclusions: Anticoagulation status was nearly optimal in a high
thromboembolic risk population of cardiology patients, mainly treated with NOACs. One out of four AF
patients should be screened for LAAC.

Keywords: atrial fibrillation; heart failure; rhythm strategy; catheter ablation; snapshot

1. Introduction

Anticoagulation therapy is the cornerstone treatment for stroke prevention in atrial fibrillation
(AF) [1,2]. Proper use of oral anticoagulants (OACs) is crucial in the management of AF [3]. Non-
Vitamin K antagonists (NOACs) were a revolution in the anticoagulation therapy of AF, providing
more predictable effects with rapid onset and offset of their action, and fewer drug and food
interactions, while requiring less frequent laboratory monitoring [4]. Even in the era of NOACsS, the
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AF patients’ compliance to OAC therapy reported in some studies is still poor [5], while the
compliance may differ among the anticoagulation agents and different countries [6]. Patients’ frailty
status, high bleeding risk, severe renal impairment, and unwillingness to receive anticoagulation
therapy are some of the main reported issues in patients who did not receive OAC from the treating
physicians [1-3,7].

In certain individuals with “nonvalvular” AF (AF patients without mechanical prosthetic valves
and/or moderate to severe mitral stenosis), left atrial appendage closure (LAAC) has shown promise
as a safe treatment option in place of oral anticoagulation [8,9]. According to the 2020 ESC guidelines
for the management of AF, LAAC may be considered for stroke prevention in patients with AF and
contraindications for long-term anticoagulant treatment [1]. However, beyond the current
recommendations [1,2], in a post-hoc analysis of the MISOAC-AF study, almost one out of six
hospitalized patients with “nonvalvular” AF may be considered eligible for LAAC [3,10]. In this
study, we aimed to assess the anticoagulation status and LAAO indications in patients with
"nonvalvular” AF from the HECMOS (Hellenic Cardiorenal Morbidity Snapshot) survey.

2. Materials and Methods

HECMOS was a multicenter cross-sectional observational snapshot survey that investigated the
contemporary trends of cardiorenal morbidity among hospitalized patients in cardiology wards
across Greece on an ordinary weekday, the 3rd of March 2022 [11]. The First Cardiology Clinic of the
National and Kapodistrian University of Athens (NKUA) organized it in collaboration with the 2nd
and 3rd NKUA Cardiology Clinics under the auspices of INAKEN (Institute for study, research, and
education of vascular, heart, brain, and kidney nosologies).

All cardiology departments of the Hellenic National Public Health System as well as high
volume ones in the private sector were invited to enroll. The study included patients from 55 different
departments in total, adequately covering the whole country given its geographic peculiarities.
Eligibility for enrollment was offered to all adult (>18 years) inpatients able to provide informed
consent by themselves or via their legal representative.

Data collection included patients’ demographics, physical characteristics, and lifestyle
parameters. Details regarding the participants’” past medical history were gained, with emphasis on
the presence of chronic heart failure, atrial fibrillation, chronic kidney disease, diabetes mellitus,
hypertension, COVID-19 infection, stroke, severe liver dysfunction, bleeding history, chronic
obstructive pulmonary disease, obstructive sleep apnea syndrome, and intracardiac devices such as
a pacemaker or a defibrillator. Data collection included electrocardiographic, echocardiographic, and
laboratory results synchronous to the snapshot survey. eGFR was calculated according to the 2021
CKD-EPI equation.

All data were recorded anonymously in a prespecified eCRF (electronic case report form). This
form has been created through the online RedCap platform (Vanderbit University), which enables
simultaneous and secure data entry. The study protocol was in accordance with the 1975 Declaration
of Helsinki and was approved by the local ethical committees of each of the participating institutions.
The anonymity and confidentiality of the collected data were ensured in accordance with the
applicable legislation.

In this substudy, we included patients with known AF without mechanical prosthetic valves
and moderate to severe mitral valve stenosis. In this report, we focus on the anticoagulation status of
hospitalized AF patients. We included all the oral anticoagulation agents which were available in
Greece [dabigatran, rivaroxaban, apixaban, Vitamin K antagonists (acenocumarol)].  Patients with
prior stroke, history of major bleeding, poor adherence to anticoagulation therapy and end-stage
renal disease (eGFR< 15 ml/min/1.73m?2) were considered candidates for LAAC.

Qualitative data were presented with absolute and relative frequencies (%), while quantitative
data with means, standard deviation, median and 1st — 3rd quartile. The chi-square test of
independence was used to check for a correlation between qualitative characteristics of patients. The
statistical significance level was set at 5% (a=0.05). The analysis was carried out with the SPSS 20.0
software package (SPSS Inc, Chicago, IL, USA).
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3. Results

The total sample of the HECMOS study consisted of 918 patients from 55 hospitals per territory.
Two hundred fifty-six patients (mean age 76.6+11.7, 148 males) were included in our analysis. Most
of them (n=159; 62%) suffered from persistent AF (Table 1). The mean CHA2DS2-VASc score was
4.28+1.7, while the mean HAS-BLED score was 1.47+0.9.

Table 1. The study population’s baseline demographic and clinical characteristics.

History of Atrial Fibrillation
Classification (N=256)
Paroxysmal

103 (40.2%)
Permanent 153 (59.8%)
Patients’ needs (N=256)
Anticoagulation treatment and takes it consistently 223 (89.2%)
Anticoagulation treatment, but they receive it with poor compliance 11 (4.4%)
Anticoagulation treatment and do not take it because do not want it 4 (1.6%)
Anticoagulation treatment and do not take it because no one recommended it 12 (4.8%)
Anticoagulation treatment (N=253)

VKA- good control of INR 25 (11.2%)

VKA - poor control of INR 7 (3.1%)

Dabigatran 27 (12.1%)
Rivaroxaban 53 (23.8%)
Apixaban 111 (49.8%)

Beyond anticoagulants, are on any other medical treatment which increases the bleeding risk?

(Yes) (N=276)

43 (16.8%)

Only 3 patients had a CHA2DS2-VASc 0 or 1 (female) and all of them improperly received

anticoagulants. Sixteen out of 18 patients with CHA2DS2-VASc 1 or 2 (female) were also in
anticoagulants. Among 235 patients with a CHA2DS2-VASc >1 or >2 (for females) only 33 (14%) did
not use anticoagulants. Regarding patients under anticoagulant therapy (n=221), 191 (86.4%) received
non-vitamin K antagonist oral anticoagulants (NOACs) and 30 (13.6%) received vitamin K
antagonists (acenocoumarol) (Figure 1).

CHA,DS,-VASc score

0 or 1 (female)

1-2 (female)

>2 or 3 (female)

(N=3) (N=18) (N=228)
AT AT AT
(N=3) (N=16) (N=196)
No AT No AT No AT
(N=0) (N=2) (N=33)

Figure 1. Anticoagulation therapy in different thromboembolic risk AF patients according to
CHA2DS2-VASc (AT: anticoagulation therapy).

Relative indications for LAAC were present in 64 patients with NVAF (60 had only one risk
factor, 4 had two and no one had three or four concurrent risk factors. In detail, 36 had a prior stroke,
17 patients had a history of major bleeding, 15 patients reported poor or no adherence to the
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anticoagulant therapy and 5 had eGFR< 15 ml/min/1.73m2. Moreover 33 had a HAS-BLED score >3.
No LAAC treatment was recorded (Figure 2).

( Poor or no adherence )
to the anticoagulant

- N therapy
1 risk factor \ (N=15) J
(N=60) r N
L ) History of major
p § bleeding
2 risk factors LAAC Candidates L (N=17) )
(N=4) (N=64) ( )
\ J History of Stroke
( ) (N=36)
3 or 4 risk factors L ),
(N=0) , )
\ J End stage renal disease
(N=5)

Figure 2. Potential candidate for left atrial appendage closure (LAAC).

4. Discussion

Anticoagulation status was nearly optimal in a high thromboembolic risk population of
cardiology patients, mainly treated with NOACs. Our study also identified that one out of four AF
patients should be screened as potentially eligible candidates for LAAC.

Adherence to anticoagulant agents had always considered a critical issue, since almost half of
AF patients with high stroke risk were undertreated in the coumadin era [12,13]. Overall
anticoagulation rates increased to 60% among eligible AF patients in the first years of NOAC use in
North American registries and to 80% in European registries [14-16]. MISOAC-AF was the first Greek
trial that evaluated the real-life anticoagulation prescriptions of AF patients upon a tertiary hospital
discharge [3]. A total of 768 unselected patients with nonvalvular AF discharged between December
2015 and November 2017, had a similar mean CHA2DS2-Vasc 4.4 and HAS-BLED score 1.9. Among
patients at significant stroke risk, 14.6% were not prescribed OAC in absolute accordance with our
results [3]. Towards this direction, almost all patients with a Class Ila indication for OAC [CHA2DS2-
VASc 1 or 2 (female)] received anticoagulants. Suboptimal use of anticoagulation therapy in eligible
patients is attributed to older age, bleeding risk, side effects and noncompliance [5].

Our population was limited (n=3) regarding low-risk stroke patients and all of them were
administered OAC. In these lines, 53% of AF patients with a CHADS score 0 at the first year of
NOAGCs, received OAC improperly [18]. Clinicians may be anticoagulating these patients simply
because they have AF, regardless of their low rate of thrombotic events, although it is also possible
that these patients may have been anticoagulated for conditions other than AF, such as valvular heart
disease or venous thromboembolic events [17].

Anticoagulant agents increase bleeding risk [18] and although the overall risk may be lower with
NOACs compared with warfarin, it is still not zero [19]. Although LAAC scientific societies’
recommendations are weak (IIb) [1,2] there are an increasing number of LAAC procedures
worldwide [20]. Interestingly, there is no scientific consensus on the definitions of absolute or relative
contraindications to OAC therapy for patients with AF and consequently the exact indications for
LAAC. We selected potential indications for LAAC based on the last expert consensus statement on
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catheter based LAAC [21]. First of all, patients with previous intracranial bleeding or stroke on
adequate OAC treatment have exhibited a significant reduction in stroke/TIA and major bleeding
events after LAAC, without compromising safety [22,23]. Patients with severe renal dysfunction
(eGFR < 15 ml/min) constitute a specific AF population, since routine use of NOACs should be
avoided and warfarin is harmful if the anticoagulation control is poor [24]. LAAC even in patients
GFR less than 15 ml/min, reduced significantly stroke/TIA rate and major bleeding in comparison
with the expected annual risk [25]. Nonadherence of patients and clinicians is also an important issue,
whereas compliance with treatment is crucial, especially with NOACs since these drugs have a
relatively short half-life [26].

Based on the above indications, we suggested that one out of four hospitalized patients with AF
might be considered a potential candidate for LAAC. If we take into account the relative stronger
indications for LAAC (prior major bleeding event or prior stroke), then one out of five patients in our
study were eligible, in accordance with a previous Greek study where one out of six patients with AF
had these strong indications for LAAC, [10]. Furthermore, in MISOAC-AF, 1 out of 10 patients were
eligible for LAAC according to looser criteria exclusively, such as the high HAS-BLED score (>3) or
the existence of end-stage renal disease (eGFR <15 ml/min/1.73 m?) [10]. The proportion of potential
candidates was one out of eight in the present study considering the looser indications mentioned
above.

Nonetheless, one cannot claim that 25% of hospitalized AF patients should undergo an invasive
procedure with complications [27] taking into account the next generation of anticoagulants that
focus on factor XI promising reduced bleeding (factor XI has a greater role in the etiopathogenesis of
thrombosis than in physiological hemostasis) [28]. Additionally, one might suggest that in the future,
discontinuation of anticoagulation therapy after a successful ablation procedure will be accompanied
by elimination of stroke risk altering current recommendations regarding anticoagulation post
ablation.

The generalizability of our results is confined by our study’s snapshot design. Our study
included patients admitted to a cardiology ward for any reason with coexisting AF. Thus, our
population cohort has a substantially higher number of comorbidities than a sample of patients with
AF from the general population or another clinical site (e.g. outpatients department); yet it reflects a
typical clinical practice population with AF. Snapshot design offers the power of gathering abundant
information regarding the participants” and the index admission’s characteristics in a short period of
time; however, the follow-up data is missing. Missing follow-up data prevents the estimation of the
importance of the observed clinical conditions and therapeutic choices in the long-term as well as the
expected impact of interventions to address improve them. In the same lines, despite the fact that the
geographical distribution of HECMOS study empowers it as a representative epidemiological picture
of Greece for the selected population, it does not reflect on seasonal or other potential variations
throughout the year.

5. Conclusions

Anticoagulation status appears to be nearly optimal in a high thromboembolic risk population
of cardiology patients, mainly treated with NOAC:sS, reflecting the increased clinicians” and patients’
adherence this last decade. We also identified that one out of four AF patients should be screened as
potentially eligible candidates for LAAC, taking into consideration absence of large randomized
clinical trials comparing LAAC with NOAC therapy. Till then, a multidisciplinary team approach is
required to choose the patient who may benefit more from this invasive therapy.
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