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Background: The objective of the study was to analyze and compare the
effectiveness and safety of rivaroxaban in patients with atrial fibrillation (AF)
and heart failure (HF).

Methods: The clinical profile and outcomes of the FARAONIC study were
indirectly compared with those of the ROCKET-AF trial and other national and
international observational registries.

Results: In FARAONIC, the median age was 73.7 years, 34.1% were women, and the
median CHA,DS,-VASc was 4.1. In the rivaroxaban arm of ROCKET-AF in patients
with HF, these statistics were 72 years, 39.1%, and 5.1, respectively. In the national/
international registries of patients with HF receiving rivaroxaban, these statistics
were 74.0-75.3 years, 40.8%—-41.4%, and 3.2—-4.5, respectively. In the GLORIA-AF
(dabigatran) and ETNA-AF (edoxaban) trials, these numbers were 69.9-75.3 years,
39.3%—-41.6%, and 3.8—-4.4, respectively. Among the HF populations, annualized
rates of stroke or systemic embolism were 0.75% in FARAONIC (vs. 1.90% in
ROCKET-AF, 0.92%-12% in national/international registries with rivaroxaban,
0.82% in GLORIA-AF, and 0.88% in ETNA-AF). Rates of major bleeding in
FARAONIC were 1.55% (vs. 1.4%—-3.86% in the national/international registries with
rivaroxaban, 1.20% in GLORIA-AF, and 1.65% in ETNA-AF).

Conclusion: In clinical practice, AF patients with HF, anticoagulated with
rivaroxaban are old, have many comorbidities and have a high thromboembolic
risk. Despite this, rates of adverse events are low.
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1 Introduction developed HF worsening, and nearly 3% of the patients had a
thromboembolic event and major bleeding, with a very low risk of

Heart failure (HF) and atrial fibrillation (AF) are two common intracranial bleeding and no cases of fatal hemorrhage (Figure 1) (18).

cardiovascular conditions that frequently coexist (1-3). The However, in the last few years, new clinical trials and a number of

prevalence of both conditions is increasing globally (4). AF can national and international studies on the use of rivaroxaban in clinical
practice, according to HF status have been published (19-21). As a
result, it is essential to ascertain whether the FARAONIC study
results are comparable not only to the ROCKET-AF trial but also to

other registries of rivaroxaban-treated patients. The aim of this

precipitate HF but it can also be a consequence of HF (1-3, 5).
Patients with AF have a nearly fivefold increased risk of HF (6).
In HF trials, the prevalence of AF ranges from 10% to 50% (7).
Conversely, in clinical trials with direct oral anticoagulants
(DOACs), among patients with AF, approximately 27%-65% of
patients had HF concomitantly at baseline (8-11).

article was to evaluate, through indirect comparisons between
different national or international real-life studies, the clinical profile
and outcomes of patients with AF and HF anticoagulated with
rivaroxaban. In addition, data from the FARAONIC study were
compared with two other observational and prospective studies of
patients treated with other DOACs (22, 23).

The concomitance of HF and AF markedly worsens the
prognosis (12), and the risk of developing thromboembolic
complications compared with the risk of each condition
separately (1-3). Importantly, the stroke risk in patients with AF
and HF is increased across the entire spectrum of left ventricular
ejection fraction (3, 13). In this context, guidelines recommend
chronic oral anticoagulation in these patients to reduce the risk 2 Methods
of thromboembolic complications (14, 15).

The ROCKET-AF trial showed that compared with warfarin, FARAONIC was a Spanish multicenter, prospective, observational
rivaroxaban was as effective for the prevention of stroke or systemic  cohort study that included patients with non-valvular AF and chronic
embolism, had a similar risk of major bleeding, and had a higher = HF (regardless of ejection fraction) who received treatment with
risk for major gastrointestinal bleeding, but had a significantly lower  rivaroxaban for >4 months before being enrolled. A total of 672
risk of intracranial and fatal hemorrhages (16). A specific substudy ~ patients from 71 Spanish centers were recruited, of whom 552
of the ROCKET-AF trial showed that the benefit of rivaroxaban was ~ (82.1%) were included in the per-protocol analysis. In total, 51.3% of
independent of HF status at baseline (8). Nevertheless, it is  the patients had HF with preserved ejection fraction, 31.3% HF with
important to ascertain whether these results can be extended to real-  reduced ejection fraction, and 17.4% HF with mildly reduced
life populations (17). The FARAONIC study was a prospective,  ejection fraction. Patients were followed up over a 2-year period (18).
multicenter, cohort study of patients with AF and HF, chronically First, to initially place the efficacy and safety of rivaroxaban in
treated with rivaroxaban, and aimed to determine the risk factors  context, the results of phase III clinical trials with DOACs
associated with worsening HF. This study showed that after  compared with warfarin according to baseline HF status were
24 months of follow-up, approximately 25% of the patients analyzed. ROCKET-AF was a double-blind clinical trial in which
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FIGURE 1
Main events in the FARAONIC registry after 2 years of follow-up. HF, heart failure; TE, thromboembolic event. Figure created with data from Manito
et al. (18).
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14,264 patients with AF and a high stroke risk were randomized to
rivaroxaban or warfarin. A total of 9,033 (63.7%) patients had HF.
HF was defined as a history of HF or a left ventricular ejection
fraction <40% (8). RE-LY was a clinical trial that compared two
fixed and blinded doses of dabigatran (110 and 150 mg twice
daily) with open-label dose-adjusted warfarin in 18,113 AF
patients at increased risk for stroke, of whom 4,904 (27.1%) had
HF at baseline. HF was defined as the presence of New York
Heart Association (NYHA) class II-IV HF symptoms (fatigue
and dyspnea) in the 6 months before being enrolled, in patients
with a history of previous admission for congestive HF (9).
ARISTOTLE was a double-blind randomized trial comparing
apixaban with warfarin in patients with AF at risk of stroke.
Information on investigator-reported HF and ventricular function
was obtained from the trial case report forms and only patients
with a report of both HF status and left ventricular function
were included in this analysis. A total of 18,201 patients were
initially randomized, of which 14,671 (81%) had information on
both HF status and left ventricular systolic function. Of these,
18.6% had HF with reduced ejection fraction and 21.9% HF with
preserved ejection fraction (10). ENGAGE AF-TIMI 48 was a
randomized, double-blind clinical trial comparing edoxaban with
warfarin. HF was defined as the presence or previous history
of HF stage C or D according to the American College of
Cardiology/American Heart Association (ACC/AHA) definition.
Patients were classified as HF and NYHA classes I-II, HF and
NYHA classes III-1V, and no HF. Patients in ACC/AHA stage B
(asymptomatic left ventricular dysfunction) were considered as
not having HF. Of the 14,071 patients randomized to warfarin or
high-dose edoxaban, 5,926 (42%) had no history of HF at
baseline, 6,344 (45%) mild HF, and 1,801 (13%) severe HF (11).
Second, the clinical profile and outcomes of the FARAONIC
study were compared with those of two clinical trials (ROCKET-
AF and AFIRE) and two national registries (EMIR and US
database). In the AFIRE trial, Japanese patients with AF and
stable coronary artery disease were randomized to receive
rivaroxaban monotherapy or combination therapy with
rivaroxaban and an antiplatelet agent. In this study, 2,215
patients were included; 36% (n=788) had a history of HF (19).
EMIR was a non-interventional and observational study that
included adults with AF who had been administered rivaroxaban
according to clinical practice for >6 months before being
enrolled. Patients were recruited from 79 Spanish centers and
followed up for 2.5 years. The information source was in all cases
the medical record and the patient during the routine visits.
A total of 1,433 patients were included in the final analysis, of
whom 326 (22.7%) had HF at baseline (20). The US database
was a retrospective claims database analysis of US Truven
MarketScan data that
(a commercial and a Medicare supplemental database) from 1
November 2011 to 31 December 2016. For this study, patients
with oral anticoagulant-naive AF, HF, and >12 months of

combines two separate databases

insurance coverage were identified. A total of 3,418 patients who
received rivaroxaban were analyzed. Patients were followed up
until an event, rivaroxaban discontinuation/switch, insurance
disenrollment, or end of follow-up (21).
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Finally, to put into context the results of rivaroxaban compared
with those of other DOACs, two prospective registries were
analyzed (GLORIA-AF and ETNA-AF). GLORIA-AF was a large,
international, observational registry program that included
patients with newly diagnosed AF at risk of stroke and
CHA,DS,-VASc >1 in 44 countries from five geographical
regions. Among the 4,873 dabigatran-treated patients, 1,169
(24.0%) had HF and 2-year outcomes were reported. HF was
defined as NYHA classes II-IV or ejection fraction <40% (22).
The Global ETNA-AF program included data from multiple
prospective, observational, non-interventional regional studies of
patients with AF receiving edoxaban for stroke prevention. Data
from 27,333 patients, of whom 5,258 had HF history with 2-year
annualized rates, were analyzed (23).

Whereas ROCKET-AF, RE-LY, ARISTOTLE, ENGAGE
AF-TIMI 48, and AFIRE were randomized clinical trials,
FARAONIC, EMIR, GLORIA-AF, and ETNA-AF were

observational and prospective studies and the US database was an
observational and retrospective study. Biodemographic data,
comorbidities, NYHA functional class, HF treatments, and
thromboembolic (CHADS,, CHA,DS,-VASc) and bleeding (HAS-
BLED) risk were recorded if available. Adverse events, including
stroke or systemic embolism, all-cause death, major bleeding,
intracranial hemorrhage, and major adverse cardiovascular events
(MACEs) were recorded from all studies if available. In addition, the
proportion of patients that developed HF worsening (hospitalization
or visit to the emergency department) and the proportion of
permanent discontinuation of rivaroxaban during the follow-up in
the FARAONIC study were also determined.

2.1 Statistical analysis

A descriptive analysis was performed and data were compared
numerically (indirect comparisons). Quantitative variables were
reported with mean or median, as available, and qualitative variables
as relative frequencies (percentages). Events were recorded from the
original publication of the clinical trials and registries, including
stroke or systemic embolism, all-cause death, major bleeding,
intracranial bleeding, and MACEs, when available. The annual
incidence of events was calculated in the FARAONIC study and
annual rates expressed as events per 100 patient-years were recorded
for the rest of studies from the original publications. The data were
analyzed using the statistical package SPSS (v18.0 or superior).

3 Results

In the FARAONIC study, at baseline, the mean age was
73.7 £10.9 years, 65.9% were men, and 33.9% were considered
frail. With regard to AF, 53.9% of patients had permanent AF,
CHA,DS,-VASc was 4.1+1.5, and HAS-BLED was 1.6+0.9.
Comorbidities were common, as 77.5% had arterial hypertension,
39.1% had previous coronary artery disease, 37.3% had diabetes,
and 32.4% had chronic kidney disease. Furthermore, 51.3% of
the patients had HF with preserved ejection fraction. Regarding
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HF treatments at baseline, 90.6% received diuretics, 85.5% a renin-
angiotensin system inhibitor (36.7% received an angiotensin-
converting enzyme inhibitor, 23.8% an angiotensin II receptor
blocker, and 25.0% sacubitril/valsartan), 79.7% a beta blocker,
51.4% an aldosterone antagonist, 23.0% digoxin, and 3.1%
ivabradine. After 24 months of follow-up, 11.6% of the patients
had died, 2.9% had a thromboembolic event, 3.1% had a major
bleeding event, 0.5% had an intracranial bleeding event, and no
patient had a fatal hemorrhage (18).

3.1 ROCKET-AF, RE-LY, ARISTOTLE, and
ENGAGE AF-TIMI 48 trials, according to
baseline HF status

In ROCKET-AF, the patients with HF were younger and had
higher levels of hypertension, diabetes, history of myocardial
infarction, and thromboembolic risk, but less prior cerebrovascular
disease compared to those patients without HF (8). In RE-LY, the
patients with HF were younger and had less prior history of
cerebrovascular disease and hypertension, but higher levels
of diabetes, history of coronary artery disease, and a higher
thromboembolic risk (9). In ARISTOTLE, the HF population was
younger and had less history of cerebrovascular disease, but higher
levels of ischemic heart disease and thromboembolic risk (10).
In ENGAGE AF-TIMI 48, the patients with HF were younger and
less likely to have prior cerebrovascular disease and diabetes.
However, the patients with HF were more likely to have
hypertension and had a higher thromboembolic risk (11) (Table 1).

The median follow-up in the four clinical trials ranged from 1.5 to
2.8 years. Among DOAC arms of the clinical trials, the annualized
event rates for stroke or systemic embolism ranged from 0.99% to
1.90% in the HF population (vs. from 1.0% to 2.1% in the non-HF
population). Annualized event rates for major bleeding were 1.95%-
3.26% and 2.17%-3.39%, for HF and non-HF patients, respectively.
Annualized event rates for intracranial bleeding were 0.15%-0.40%
and 0.23%-0.64%, for HF and non-HF patients, respectively.
Annualized event rates for all-cause death were 4.36%-6.99% and
2.17%-3.20%, for HF and non-HF patients, respectively (Table 2).

3.2 ROCKET-AF trial and FARAONIC, AFIRE,
EMIR, and US database registries, according
to baseline HF status

The clinical characteristics of the patients with AF treated with
rivaroxaban in the ROCKET-AF trial and different registries,
according to baseline HF status, are presented in Table 3. In the
patients with HF, the median age of the patients included in the
registries (73.7-75.3 years) was higher than that of the ROCKET-
AF trial (72 years). The HF population included in the registries
had fewer comorbidities than the patients included in the
ROCKET-AF trial and lower thromboembolic risk (CHA,DS,-
VASc 3.9-4.5 vs. 5.1, respectively). There were some differences
in the proportion of patients treated with HF drugs depending
on the registries. With regard to clinical events in the HF
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population, annualized rates/incidence of stroke or systemic
embolism were 0.75%-0.98% in the registries (vs. 1.90% in the
ROCKET-AF trial). These rates for major bleeding, intracranial
bleeding, and all-cause death were 1.4%-3.86% vs. 14.22%
(including major or clinically relevant non-major bleeding),
0.25%-0.27% vs. 0.40%, and 3.14%-5.8% vs. 5.05%, respectively
(Table 4) (8, 18-21).

3.3 FARAONIC, GLORIA-AF, and ETNA-AF
registries

Three registries with different DOACs (FARAONIC, rivaroxaban;
GLORIA-AF, dabigatran; and ETNA- AF, edoxaban) were analyzed to
determine the clinical profile and outcomes in the HF population
(Tables 5, 6). The patients with HF included in these registries were
old (age 69.9-75.3 years), 10.1%-13.0% had prior cerebrovascular
disease, 29.8%-39.1% had coronary artery disease, and 23.9%-37.3%
had diabetes and a high thromboembolic risk (CHA,DS,-VASc 3.8-
4.4). In all registries, a high proportion of patients were receiving
HF drugs. The follow-up or outcomes were similar in the three
registries (2 years). In the HF population in GLORIA-AF and
ETNA-AF, annualized rates for stroke or systemic embolism, major
bleeding, intracranial bleeding, and all-cause death were 0.75%-
0.88%, 1.20%-1.65%, 0.25%-0.36%, and 4.76%-6.08%, respectively.
With regard to the dose of DOACs used in each registry in the HF
population, in FARAONIC, 69% of patients were receiving
rivaroxaban 20 mg (31% rivaroxaban 15 mg); in GLORIA-AF,
50.1% were receiving dabigatran 150 mg, 47.3% dabigatran 110 mg,
and 2.0% dabigatran 75 mg; and in ETNA, AF 36.9% were receiving
edoxaban 60 mg and 63.1% edoxaban 30 mg (18, 22, 23).

4 Discussion

The FARAONIC study showed in a diverse sample of real-life
patients with AF and HF anticoagulated with rivaroxaban that these
patients were old, had many comorbidities, and had a high
thromboembolic risk. Despite this, the rates of thromboembolism,
death, and major bleeding remained low. These numbers were lower
than those reported in ROCKET-AF and other clinical trials with
DOAC:s but in line with other national or international registries.

Although the most important complication in patients with AF is
the development of ischemic stroke that is associated with great
morbidity and mortality (24), anticoagulated patients with AF have
a substantial residual risk of other outcomes, such as mortality or
MACE:s. This is even more important in patients with concomitant
HF (1-3). In this context, the optimal treatment strategies for
patients with HF and AF remain unclear. Traditionally, in recent
decades, vitamin K antagonists have been used to reduce the risk
of stroke in AF patients with HF. However, they have many
limitations that increase in HF, in which suboptimal levels of
warfarin anticoagulation control are more common, leading to more
complications (25). However, a meta-analysis of four clinical trials
that compared DOACs and warfarin showed that overall, DOACs
were more effective, with a lower risk of death and bleeding (26).
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TABLE 1 Clinical characteristics of the patients included in the ROCKET-AF, RE-LY, ARISTOTLE, and ENGAGE AF-TIMI 48 trials, according to baseline HF status.

Clinical ROCKET-AF (rivaroxaban A RE-LY (dabigatran 110 RE-LY (dabigatran 150 ARISTOTLE (overall) ENGAGE AF-TIMI 48
characteristics arm) arm) arm) (overall)
HF No HF HF No HF HF No HF HFrEF HFpEF No HF HF No HF
(n=4,530; (n=2551;, (n=1641;, (n=4,374; ((n=1640; (n=4,436; (n=2736; (n=3,207; (n=8,728;, (n=8,145 (n=5,926;
64.0%) 36.0%) 27.3%) 72.7%) 27.0%) 73.0%) 18.6%) 21.9%) 59.5%) 58%) 42%)

Age, years 72 74 68.5 725 68 72.8 68 69 71 70 75
Female, % 39.1 40.3 30.4 37.7 353 37.4 21 42 35 37.4 38.1
Stroke or TIA® % 429 70.0 16.5° 23.7° 18.7° 23.7° 16 17 20 212 379
CHADS, 37 32 26 2.0 27 2.0 22 27 1.9 3.0 26
CHA,DS,-VASc 5.1 45 NR NR NR NR NR NR NR 45 4.1
LVEF <40%", % 333 0 44.0 112 44.0 111 86 0 0 49.0° 10.1°
NYHA class, % NR NR NR NR NR NYHA I-1I: 77.9 NR

I 13.7 27 16 73 NYHA TII-1V:

I 564 50 62 24 221

111 283 22 21 2

v 1.7 1 <1 <1
Hypertension, % 92.8 85.7 74.9 80.2 75.0 80.4 75 89 90 94.0 93.1
Diabetes, % 423 36.7 256 226 279 213 27 25 25 304 439
Coronary artery disease, % NR NR 31.8 26.0 314 26.9 43 48 29 NR NR
Myocardial infarction, % 20.8 9.1 NR NR NR NR 28 18 11 14.3 7.7
Previous VKA use, % 58.7 68.8 NR NR NR NR 61 51 63 435 38.0
Beta blockers, % 68.7 56.8 68.1 61.1 70.4 61.6 75 69 62 71.1 59.4
Digitalis, % 447 27.4 NR NR NR NR 47 39 24 NR NR
ACEi, % 61.6 415 57.2 40.2 58.7 404 81 77 66 71.0 58.7
ARB NR NR 2138 249 215 252
Diuretics, % 714 39.4 72.0 428 72.5 435 73 70 46 72.1 437

NR, not reported; ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; HF, heart failure; LVEF, left ventricular ejection fraction; NYHA, New York Heart Association; TIA, transient ischemic attack; VKA, vitamin K antagonists.
“Stroke or TIA or systemic embolism.

©<50%.

Table created with data from references (8-11).
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For these reasons, it is crucial to ascertain whether the benefits of
& DOACs over warfarin remain in the HF population. In our study,
%’_ E a $ « o | © we analyzed the clinical profile and clinical outcomes of four phase
S [t} 3] IoN
s _ 2 “l? g I R R II clinical trials with DOACs. Despite the worse clinical profile and
':._‘E’ = higher thromboembolic risk of patients with HF, clinical trials
<9 i showed that the relatively better efficacy and safety of DOACs over
t”D % g o & 2 § g E 0 § warfarin persisted in the HF population (8-11, 27), suggesting that
f_’:.) = P TE|ZEISEISE the use of DOACs should be preferred over vitamin K antagonists
Z I § :' = :' & i = :' £ in this population (1-3, 14, 15). In fact, a recent meta-analysis
= ZXESESES showed that in patients with HF and AF, compared with warfarin,
e FEIEEEEE p P
T S DOACs significantly reduced the risk of stroke or systemic
g y Y
o e In Iy = embolism by 17%, all-cause mortality by 15%, major bleeding by
w == o le 11%, and intracranial hemorrhage by 46%. These beneficial effects
&Y extended to the overall spectrum of patients with HF (28).
o2 o P 3 |& = . .
E S L n = 3 i S In summary, oral anticoagulation should be recommended for
w2
=24al T all patients with AF and HF, independent of HF type, makin
x5 p p yp g
= BJ; 2 '3 R % DOAC the first choice in this population (29).
T R I AR g Compared with the rivaroxaban arm of the ROCKET-AF
trial, patients included in the FARAONIC study had a better clinical
= S5 rofile, with a lower proportion of comorbidities and
€ © p prop
® 3 ;éa s lu lo s thromboembolic risk (8, 18). This is related to the ROCKET-AF
= S a o
. g § T K) = A e e inclusion criteria that represented the more advanced clinical
w
2 < S scenario of patients with AF included in all phase III clinical trials
L S o wit] s (8-11). contrast, the study include
v I < h DOACs (8-11). By the FARAONIC study included
) = 20 atients wit an 'who were representative of clinic ractice,
i 2 | pati ith AF and HF wh. p ive of clinical practi
=l © < . ) I .
8 O o as no strict selection criteria were defined. In fact, the clinical profile
X
3 > NS I g |2 |8 of the FARAONIC study was similar to that of other national
o : — B S
o BN SR registries including patients with HF and AF, anticoagulated with
[
'-?_ E rivaroxaban (18, 20, 21). In the registries of patients who received
§ rivaroxaban, annual rates of stroke or systemic embolism were low
(]
N = o 0.75%-0.98% vs. 1.90% in the ROCKET-AF trial), suggesting that
2 IS < ( » Suggesting
t IR I U P rivaroxaban was effective in the treatment of this very high-risk
>N
k4 g § T N Iz 8 S population in clinical practice, with a low risk of bleeding,
= ~
é c S particularly intracranial hemorrhage (18, 20, 21). In addition, no
| © . .
w ‘E o cases of fatal bleeding were observed in FARAONIC (18).
™
& _g’ o5 Furthermore, the EMIR study showed that HF was
<
g 3 3 = independently associated with the development of MACEs, but
- > ? ﬁ\-) g g |8 |8 not with thromboembolic or bleeding events (20). This means
— o (=]
% W ER that despite proper anticoagulation, patients with AF and HF still
u e
= T have a residual risk of developing cardiovascular complications.
(@) . . .
5 The optimal management of patients with AF and HF should
< S o5 not be limited to anticoagulation but include a comprehensive
> o w . . .
- T X o o & |« therapeutic approach (14, 15). In this context, choosing the most
T o) S —
& % § (;‘ O S I e = appropriate oral anticoagulant is mandatory. Thus, experimental
. N ;
< B S g data in a mouse model have shown that rivaroxaban may
E § o é E suppress the progression of ischemic cardiomyopathy and reduce
é = = T % j cardiac dysfunction of ischemic origin and clinical studies have
L 8 4 B
< n < s §§ % suggested that rivaroxaban could reduce the risk of myocardial
= 3 2 € IE . . . . .
< " T bo) =N g |9 < S g i E infarction and cardiovascular death in the AF population (30-32).
© X g - 0 E < g E " ..
g () £ 3 § 5« % = In addition, we compared the clinical profile and rates of adverse
g 9: T ] = § % events of the FARAONIC study with some international clinical
% z z Ei registries with other DOACs, i.e., GLORIA-AF (dabigatran) and
4 < g 83 8 . 1
é o § & § _%D - g £ £ _z ETNA-AF (edoxaban) (18, 22, 23). Although only indirect
~ g ‘; g5 g 2 |52 &= g g comparisons can be performed, it seems that despite a similar
= 3 3 i £ |8 |8 |g¢ g 55 clinical profile, the incidence of stroke or systemic embolism was
j=} = 2 3T ;> -
< =5a = |7 [SEZ2EF lower in the FARAONIC study, with a similar risk of bleeding. This
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TABLE 3 Clinical characteristics of the patients with AF treated with rivaroxaban in the ROCKET-AF trial and the FARAONIC, AFIRE, EMIR, and US database registries, according to baseline HF status.

Clinical ROCKET-AF (rivaroxaban arm) FARAONIC AFIRE (monotherapy arm) EMIR (rivaroxaban) US database
characteristics (rivaroxaban) (rivaroxaban)
No HF (n=2,551; HF (n =552) HF (n = 389; No HF (718; HF (n=326; @ No HF (n=1,107; HF
36.0%) 35.5%) 64.5%) 22.7%) 77.3%) (n=3,418; 100%)

Age, years 72 74 73.7 75.3 73.8 75.3 73.8 74
Female, % 39.1 40.3 34.1 NR NR 40.8 532 414
Stroke or TIA®, % 429 70.0 125 NR NR 12.9 124 7.7
CHADS2 37 32 NR NR NR NR NR NR
CHA2DS2-VASc 5.1 45 4.1 NR NR 45 32 39
LVEF <40%, % 333 0 313 NR NR 28.8 0 NR
NYHA class, % NR NR NR NR NR NR

I 13.7 17.4

i 56.4 58.7

I 283 232

v 1.7 0.7
Hypertension, % 92.8 85.7 775 NR NR 80.1 79.1 82.9
Diabetes, % 423 36.7 373 NR NR 36.5 243 352
CAD NR NR 39.1 100 100 28.2 12.9 NR
Myocardial infarction, % 20.8 9.1 NR — 14.4 NR 13.2
Previous VKA use, % 58.7 68.8 449 NR NR NR NR NR
B-Blocker, % 68.7 56.8 79.7 NR NR NR NR 64.5
Digitalis, % 4.7 27.4 23.0 NR NR NR NR 111
ACEi, % 61.6 415 85.5 NR NR NR NR 61.6
ARB NR NR
Diuretics, % 714 39.4 90.6 NR NR NR NR 72.8

NR, not reported; ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; HF, heart failure; LVEF, left ventricular ejection fraction; NYHA, New York Heart Association; TIA, transient ischemic attack; VKA, vitamin K antagonists; CAD,
coronary artery disease.

*Ischemic stroke.

Table created with data from references (8, 18-21).
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TABLE 4 Adverse events® of the patients with AF treated with rivaroxaban in the ROCKET-AF trial and the FARAONIC, AFIRE, EMIR, and US database

registries, according to baseline HF status.

ROCKET-AF
(rivaroxaban arm)

HF No HF
(n=4,530; (n=2551;
64.0%) )

FARAONIC
(rivaroxaban)

HF (n =552)

Adverse
events

(n=389;

AFIRE
(monotherapy arm)

US database
(rivaroxaban)

HF (n = 3,418;
100%)

EMIR (rivaroxaban)

HF No HF
(718;

64.5%)

HF
(n = 326;
22.7%)

No HF
(n=1,107;

35.5%) 77.3%)

Median follow- 1.9 2.0 2.0 2.5 14
up, years

Stroke or SE¢ 1.90 2.10 0.75 0.92° 0.98° 1.2¢ 0.6° 0.98
All-cause death 5.05 3.20 5.8 3.14 117 5.5 2.0 NR
Major bleeding 14.22¢ 16.12° 1.55 1.60 1.62 14 0.9 3.86
Intracranial 0.40 0.64 0.25 NR NR NR NR 0.27
hemorrhage

MACE NR NR NR 3.89 2.25 3.0 0.5 NR

NR, not reported; MACE, major adverse cardiac event.

*Annual incidence of events was calculated in the FARAONIC study and annual rates expressed as events per 100 patient-years were recorded for the rest of the studies.

PIschemic stroke.

“Major or clinically relevant non-major bleeding.
9IStroke + SE + TIA; SE: systemic embolism.

Table created with data from references (8, 18-21).

TABLE 5 Clinical characteristics of the patients with AF included in the
registries, according to baseline HF status.

FARAONIC (rivaroxaban), GLORIA-AF (dabigatran), and ETNA-AF (edoxaban)

Clinical FARAONIC GLORIA-AF (dabigatran) ETNA-AF (edoxaban)
characteristics (rivaroxaban)
HF (n =552) HF (n =1,169; No HF HF (n =5,258; No HF
24.2%) (n=3,658;75.8%) 19.2%) (n=22,075;80.8%)

Age, years 73.7 69.9 70.3 75.3 73.3
Female, % 34.1 39.3 46.0 41.6 41.9
Stroke or TIA®, % 125 10.1 17.5 13.0* 115
CHADS2 NR NR NR NR NR
CHA2DS2-VASc 41 38 3.0 44 3.0
LVEF <40%, % 313 382 0 NR NR
NYHA class, % NR NR NR

1 174 9.6

11 58.7 50.6

111 23.2 24.7

v 0.7 46"
Hypertension, % 77.5 76.8 77.7 76.7 73.5
Diabetes, % 373 23.9 224 29.6 21.7
CAD 39.1 29.8 155 NR NR
Myocardial infarction, % NR 15.2 6.6 9.1 25
Previous VKA use, % 44.9 NR NR NR NR
B-blocker, % 79.7 70.9 60.2 NR NR
Digitalis, % 23.0 19.9 7.2 NR NR
ACEi, % 85.5 459 293 NR NR
ARB 25.5 28.9
Diuretics, % 90.6 66.6 313 NR NR

NR, not reported; ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; HF, heart failure; LVEF, left ventricular ejection fraction; NYHA, New York Heart
Association; TIA, transient ischemic attack; VKA, vitamin K antagonists; CAD, coronary artery disease.

“Ischemic stroke.
*For 386 patients (10.5%), NYHA class was unknown.
Table created with data from references (18, 22, 23).

could be related to the higher use of reduced DOAC doses reported in
the GLORIA-AF and ETNA-AF registries compared with the
FARAONIC study, which may lead to reduced effectiveness in
clinical practice (33). This could be explained by the fact that the
GLORIA-AF and ETNA-AF registries started earlier, and physicians
were not as confident with the use of DOACs as in the FARAONIC

Frontiers in Cardiovascular Medicine

study. In addition, in the FARAONIC study, persistence with
rivaroxaban was very high (permanent discontinuation of 6.9%)
after 24 months of follow-up (18). This is important because this
indicates not only the good tolerability of rivaroxaban but also
because medication persistence is crucial to assure good efficacy in
patients with chronic conditions. In addition, the once-daily dose of

08 frontiersin.org


https://doi.org/10.3389/fcvm.2025.1451499
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/

Cepeda et al.

10.3389/fcvm.2025.1451499

TABLE 6 Adverse events® of the patients with AF included in the FARAONIC (rivaroxaban), GLORIA-AF (dabigatran), and ETNA-AF (edoxaban) registries,
according to baseline HF status.

Adverse FARAONIC GLORIA-AF (dabigatran) ETNA-AF (edoxaban)
events (rivaroxaban)

HF (n =552) HF (n=1,169; No HF (n = 3,658; HF (n =5,258; No HF (n =22,075;

24.2%) VERYA) 19.2%) 80.8%)

Median follow-up, 2.0 2.0 2.0
years
Stroke or SE 0.75 0.82° 0.60° 0.88¢ 0.71¢
All-cause death 5.8 4.76 1.80 6.08 2.52
Major bleeding 1.55 1.20 0.92 1.65 0.88
Intracranial 0.25 NR NR 0.36 0.27
hemorrhage
MACE NR NR NR NR NR

SE, systemic embolism; NR, not reported; MACE, major adverse cardiac event.

?Annual incidence of events was calculated in the FARAONIC study and annual rates expressed as events per 100 patient-years were recorded for the rest of the studies.

bStroke.
“Ischemic stroke.
Table created with data from references (18, 22, 23).

rivaroxaban could also enhance medication adherence, particularly in
this polymedicated population (34).

HF treatments were underused in the FARAONIC study and in
the other registries. However, it should be noted that 51.3% of
patients included in the FARAONIC study had HF with
preserved ejection fraction and at the moment of recruitment
(between March 2018 and July 2019), no specific drugs had been
approved for this indication (18). Regardless, this type of
study clearly indicates that more efforts should be made to
improve the management of our patients, not only from an
HF perspective but with a holistic approach, treating all
the comorbidities (14, 15).

This study has some limitations. Due to the design of this
study, only indirect comparisons between the studies were made
and these were descriptive and non-adjusted. As a result, no
definite conclusions can be obtained from these comparisons and
no more than hypotheses can be suggested. In this context, these
data should be confirmed in further studies, with longer follow-
ups. However, observational studies are the best design to reflect
clinical practice. In addition, the high number of patients
included in the national and international registries may reduce
these potential biases, providing relevant information about a
population that has not been well characterized.

5 Conclusion

In conclusion, in clinical practice, patients with AF and
HF, anticoagulated with rivaroxaban, are old, have many
comorbidities, and have a high thromboembolic risk. Despite
this, the rates of adverse outcomes, including stroke, all-cause
death, and bleeding, are low.
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