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Abstract

Heart failure (HF) with reduced left ventricular function inflicts a large and growing burden of morbidity and mortality in the US and across
the globe. One source of this burden is stroke. While it appears that HF itself may impose some risk of stroke, it is in the presence of
other risk factors, like atrial fibrillation, that the greatest risks are observed. Therapeutic anticoagulation is the mainstay of risk reduction
strategies in this population. While warfarin was the only available therapy for anticoagulation for many decades, there are now four direct
oral anticoagulants available. In three of these four, outcomes in the specific subgroup of patients with heart failure have been examined.
In this review, we provide some pathophysiologic basis for the risk of stroke in heart failure. In addition, the available therapeutic options for
stroke risk prevention in heart failure are described in detail including how these options are incorporated into relevant professional society

guidelines.

Introduction

The burden of heart failure (HF) continues to grow around the
world. For example, current estimates of the HF burden in the US
indicate that from 2009 to 2012, 5.7 million American adults have
heart failure, and projections show that the prevalence will increase
46% from 2012 to 2030.! While HF has a considerable impact of
morbidity, it also has substantial impact on mortality with 1 in 9
American deaths at least partially attributable to heart failure.! As
such, the way in which medical therapies apply to this population are
of increasing importance.

Anticoagulation in the HF population has evolved considerably
over the past few decades. Never before have there been so many
options for anticoagulation, but because the HF population has a
unique set of potential risks and benefits, special consideration
should be given to this population when considering therapeutic
anticoagulation. Although HF with preserved and reduced left
ventricular ejection fraction (LVEF) are often grouped together
administratively and clinically, evidence based therapies for HF
and preserved ejection fraction (HFpEF) are lacking. Instead, the
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focus for patients with HFpEF is the identification and treatment
of comorbid conditions (e.g., hypertension).? As such, since risk
factors and therapies differ for these two entities, and anticoagulation
in patients with HFpEF has not been thoroughly studied, only HF
with reduced ejection fraction (HFrEF) will be considered here.

Rationale for Anticoagulation in Heart Failure

Heart Failure and Sinus Rhythm

Typically, therapeutic anticoagulation is employed to achieve
a reduction in risk of stroke. This risk is not trivial in the HF
population.** Historically, the risk of stroke in the HF population
was best explained by the elements of Virchow’s triad: blood flow
abnormalities, vessel wall abnormalities, and abnormal blood
constituents. While all the components of Virchow’s famous triad
may apply to HF patients, it is the first component, blood flow
abnormalities, that is presumed to play the biggest role in imparting
stroke risk. Blood flow in HF is likely to be abnormal in the
context of LV dysfunction (including regional areas of dyskinesis or
aneurysm). Despite the plausibility of this physiologic explanation,
investigation of the presumed hypercoagulable state in HF has not
been confirmed in clinical trials.”'° The most recent, largest, and
most rigorously designed of these was the Warfarin and aspirin in
patients with heart failure and sinus rhythm (WARCEEF) trial which
was a randomized, double-blind, double-dummy study of 2305
patients worldwide.®* WARCEF demonstrated that in patients with
LVEF < 35% and no existing indication for anticoagulation (e.g.,
atrial fibrillation) there was no difference in the primary endpoint of
ischemic stroke, intracerebral hemorrhage, or death from any cause
between the groups randomized to aspirin versus those randomized
to warfarin. Even when clinical trial data are combined, there does
not appear to be a beneficial signal for the use of anticoagulation
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in HF without another risk factor (e.g., atrial fibrillation).’*? One
possible explanation for this is an inherent increased bleeding risk in
patients with HE, but this has not been confirmed empirically. The
American College of Cardiology and American Heart Association
(ACC/AHA) has therefore included a class IIb recommendation
in the 2009 HF guidelines indicating that “the usefulness of
anticoagulation is not well established in patients with HF who do
not have atrial fibrillation or a previous thromboembolic event”."
The Canadian Cardiovascular Society (CCS) and The European
Society of Cardiology (ESC) make similar recommendations (Table
1).1415

Despite these findings and recommendations, a significant number
of HF patients without another indication for anticoagulation
continue to be prescribed therapeutic anticoagulation. Data
spanning the last 20 years from registries and post-hoc analyses of
clinical trials demonstrate that warfarin is prescribed to HFE patients
without another thromboembolic risk factor at a rate of between 8
and 17%.'%1%18 However, importantly, none of the trials assessing
anticoagulation in HF with sinus rhythm included direct-acting
oral anticoagulants (DOAC:s). It remains to be seen if there is any
benefit to anticoagulation with DOACs in HF and sinus rhythm,
and if so, whether those benefits are balanced by acceptable bleeding
risks. The COMMANDER HF study is an attempt to address this
question of anticoagulation in HF with sinus rhythm in the age of
DOAC:.? This ongoing study will assess the effectiveness and safety

of rivaroxaban in reducing the risk of death, myocardial infarction or
stroke in patients with HF and coronary artery disease.

Heart Failure and Atrial Fibrillation

Heart rhythm abnormalities — namely atrial fibrillation — are very
common in the HF population with prevalence of atrial fibrillation
estimated at 13-40%.%°?' ‘This prevalence of documented atrial
fibrillation is considerable, but the true burden of atrial fibrillation in
this population and others may be even greater owing to subclinical
forms.??'The relationship between atrial fibrillation and HF is complex
with both conditions acting as a risk factor and an outcome for the
other. There is no doubt that HF is associated with increased risk of
stroke in the presence of atrial fibrillation.”*** Indeed, assessment of
stroke risk is conducted routinely by clinicians by using risk scores
like the CHADS, and CHA DS, VASc, both of which include heart

failure as a risk factor.

Heart Failure and LV Thrombus

While atrial fibrillation clearly makes a large impact on stroke risk
in HE there are other stroke risk factors in HF that may be mitigated
by therapeutic anticoagulation. Leftventricular dysfunction is one risk
factor for the development of LV thrombus,”” and acute myocardial
infarction (MI) may increase risk of stroke in the post-MI period
through multiple mechanisms including temporary or permanent
reduction in LV function and LV thrombus development.?® Indeed,
experience has identified reduced EF following acute MI as one

Table 1: ‘ Summary of anticoagulation guidelines in heart failure

Guideline Anticoagulation for HF + other comorbid condition
Atrial fibrillation History of systemic Intracardiac thrombus Other

thromboembolism

ACC/AHA* Recommended for patients with chronic HF with Recommended in patients No formal recommendation Not recommended in patients
permanent/persistent/ paroxysmal AF and an with HF who have had previous with chronic HFYEF without AF, a
additional risk factor for cardioembolic stroke thromboembolic event (Level of prior thromboembolic event, or
(history of hypertension, diabetes mellitus, Evidence: A) 3 a cardioembolic source (Level of
previous stroke or transient ischemic attack, or Evidence: B)

275 years of age) (Level of Evidence: A)
Chronic anticoagulation is reasonable for
patients with chronic HF who have permanent/
persistent/paroxysmal AF but are without an
additional risk factor for cardioembolic stroke
(Level of Evidence: B)

ccs4 Recommended for AF in HF patients deemed Recommended for patients with Recommended for patients with demonstrated Not recommended for routine
high risk for stroke unless contraindicated previous systemic embolism (Weak intracardiac thrombus, (Weak Recommendation, Low-  use for HF patients who
as per current AF guidelines, and not to Recommendation, Low-Quality Quality Evidence). are in sinus rhythm (Strong
coadminister with antiplatelet agents unless the  Evidence). Recommendation, High-Quality
latter are needed for other indications (Strong Evidence)

Recommendation, High-Quality Evidence).
Recommended for patients
after a large anterior Ml (Weak
recommendation, low-quality
evidence)

ESC*® Recommended for all patients with paroxysmal Extended oral anticoagulation should It is recommended that patients with large, mobile Other than in HF patients with
or persistent/permanent AF and a be considered for patients with a first ~ thrombus protruding into the LV cavity should be AF (both HF-REF and HF-PEF),
CHA,DS,-VASc score 21, without episode of unprovoked PE and low anticoagulated ** there is no evidence that an
contraindications, and irrespective of whethera  bleeding risk.(Level of evidence: B)* 2 oral anticoagulant reduces
rate- or rhythm-management Anticoagulation should be considered in patients with  mortality-morbidity compared
strategy is used (Level of evidence: A) Anticoagulation treatment of large anterior wall motion abnormalities, if they are with placebo or aspirin

indefinite duration is recommended at low risk of bleeding, to prevent the development
for patients with a second episode of thrombi. Consensus is that mural thrombi, once
of unprovoked PE (level of evidence: diagnosed, require oral anticoagulant therapy with
B)* 92 vitamin K antagonists for up to 6 months **
HFSA3t Recommended for all patients with HF and Recommended for patients with a Symptomatic or asymptomatic ischemic or non- Recent large anterior Ml with

chronic or documented paroxysmal, persistent,
or long-standing atrial fibrillation (Strength of
Evidence A)

history of systemic or pulmonary
emboli, including stroke or transient
ischemic attack (Strength of Evidence
C)

ischemic cardiomyopathy with recent Ml and LV
thrombus (Strength of Evidence B)

Ischemic or non-ischemic cardiomyopathy and LV
thrombus depending on the characteristics of the
thrombus, such as its size, mobility, and degree of
calcification (Strength of evidence C)

symptomatic or asymptomatic
ischemic cardiomyopathy
(Strength of Evidence B)

*not specific to heart failure
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predictor of developing LV thrombus.*® Experience from the 2002
Warfarin, Aspirin, or Both After Myocardial Infarction (WARIS
II) trial demonstrated that anticoagulation following MI reduced
the risk of the composite endpoint of death, nonfatal reinfarction
or thromboembolic stroke.””  Subsequent studies have shown an
inconsistent effect of post-MI anticoagulation on the risk of death,
stroke, or other important endpoints outcomes*** Because these
results are mixed, the guidelines are as well: the Heart Failure Society
of America (HFSA) recommends anticoagulation in patients with a
large anterior MI with ischemic cardiomyopathy while other groups
do not (Table 1).3!

Data supporting the use of therapeutic anticoagulation in patients
with a documented LV thrombus are very limited in part because
most data in this area were generated before the modern era of
thrombolysis for acute myocardial infarction, percutaneous coronary
intervention with dual antiplatelet therapy, stroke risk assessment
with modern tools (e.g.,, CHA,DS VASc), modern imaging
techniques (e.g., cardiac MRI), and certainly before DOACs were
available.?” Nonetheless, various studies have demonstrated that the
incidence of LV thrombus is still considerable compared to the pre-
coronary intervention era.?**** In addition, for many providers, there
is a lack of equipoise in treatment strategy when an LV thrombus is
documented in a patient with HF, so a randomized trial of treatment
strategies for documented LV thrombus may not be possible.
Bleeding risk

The need to balance risks of thromboembolism with risks of

Table 2:

Baseline characteristics of patients enrolled in major studies of
FDA-approved direct-acting oral anticoagulants (DOACs)

Drug Dabigatran®® Rivaroxaban*® Apixaban®*® Edoxaban*’

HF subgroup, 4904 (27) 9033 (63) 2736 (15) 8076 (67)

n (%)

HF definition NYHA Il HF HF history, LVEF <40% current presence
symptoms <6 or LVEF <40% or moderate or history of
months screening or severe LV clinical HF Class
and prior HF dysfunction CorD
admission

Mean LVEF NR 35 (30-39) NR

LVEF < 40% 44 34 NR** NR

Mean age 68.3+10.2 72 (65-78) 68 (60-74) NR

Male % 67 61 79 NR

Nonischemic 68 70 72 NR

HF%

Hypertension% 75 93 75 NR

Diabetes 27 42 27 NR

mellitus%

History of 17 47 16 NR

stroke/TIA%

Vascular NR 6.7 NR NR

disease%

Mean CHADS, 2.6 (1.1) 3.7(0.9) 222 (1.2) NR

Efficacy No significant No significant No evidence No interaction
interaction between interaction of treatment between
treatment effect of  between the heterogeneity  reduction
dabigatran (110mg primary efficacy according to in stroke or
or 150mg) and the endpoint and the presence systemic

embolism and
the presence
of HF.

of heart
failure.

presence of HF. the presence

of heart failure
for those taking
rivaroxaban

versus warfarin.

NYHA, New York Heart Association; HF, heart failure; LVEF, left ventricular ejection fraction; NR,
not reported
**55% with moderate LV dysfunction; 31% with severe LV dysfunction

bleeding is paramount, but this balance is complicated by the fact that
risk factors for stroke and for bleeding are frequently overlapping,
especially in the HF population (e.g., advanced age). Moreover,
evidence suggests that risk of stroke and hemorrhage while taking
warfarin increase with increasing severity of heart failure. In an
analysis of >62,000 HF patients taking warfarin for atrial fibrillation,
the hazard for major bleeding in patients with the most severe HF
versus least severe was 3.97 after adjusting for known risk factors;
risk of stroke increased with increasing HF severity as well but less
dramatically.**

This conflict between bleeding and stroke risk is illustrated by
common and validated risk scores used in clinical practice for
estimating risk of stroke and bleeding, for example: CHADS, and
HAS-BLED, respectively.**** Both risk scores include hypertension,
stroke, and advanced age. (Other elements of the HAS-BLED score
include abnormal renal/liver function, bleeding history or anemia,
labile INR, and concomitant drug/alcohol use.) ‘Thus, common
baseline characteristics and comorbid conditions among HF patients
simultaneously confer bleeding and stroke risk making clinical
decisions surrounding anticoagulation complex. However, like the
HAS-BLED risk score, other bleeding risk assessment tools have
not specifically assessed the impact of heart failure on bleeding
risk.3 Further work is needed to evaluate how these bleeding risk
assessment tools perform specifically in the HF population and in

the era of DOAC:s.
Guidelines for Anticoagulation in HF

All relevant major guideline-developing groups agree on
the recommendation to at least consider initiating therapeutic
anticoagulation to reduce risk of systemic thromboembolism in
patients with HF and atrial fibrillation (Table 1)."1>3:4! In addition
to a decades long experience with warfarin as an anticoagulant
and its proven benefit in reducing stroke risk,* there have been
nearly 25,000 patients with HF and atrial fibrillation included in
the published randomized clinical trials of the four FDA approved
DOAC:S: dabigatran, rivaroxaban, apixaban, and edoxaban (Table 2).
These agents are discussed further below.

In addition to atrial fibrillation, there are other compelling reasons
to anticoagulate a patient with HF as outlined above. With varying
levels of strength of recommendation, all major guideline groups
recommend therapeutic anticoagulation for those patients with HF
and a history of a thromboembolic event (e.g., pulmonary embolism,
embolic stroke). The HFSA and the Canadian Cardiovascular
Society (CCS) also provide some guideline recommendations for
anticoagulation in the setting of LV thrombus.'*!

Options for Anticoagulation

Over the last decade there has been an explosion in the number
of available anticoagulants. Until 2009, only warfarin was available
for therapeutic anticoagulation. While this drug is inexpensive and
effective at reducing stroke, it has significant disadvantages including
the need for routine monitoring and numerous drug-drug and drug-
food interactions. These reasons contribute to the relative low rates
of prescription for indicated patients.* Moreover, the risk of serious
bleeding while taking warfarin is not trivial®® as discussed above.
Direct-Acting Oral Anticoagulants

The first DOAC to complete a phase I1I evaluation for nonvalvular
atrial fibrillation was the direct thrombin inhibitor, ximelagatran.**
However, after more than 7000 patients were randomized to
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warfarin vs ximelagatran, significant hepatotoxicity was noted, and
this was a primary impediment to approval by the Food and Drug
Administration (FDA). In 2010, dabigatran (Pradaxa®, Boerhinger
Ingelheim), a second oral direct thrombin inhibitor, was the first
DOAC approved by the FDA for stroke prophylaxis in nonvalvular
atrial fibrillation. Approval of dabigatran was followed by the oral
Factor Xa inhibitors: rivaroxaban (Xarelto®, Bayer pharmaceuticals)
in 2011, apixaban (Eliquis®, Pfizer/Bristol-Meyers Squibb) in 2012,
and edoxaban (Savaysa®, Daiichi Sankyo) in 2015. Approval of
these drugs represents the experience of nearly 100,000 patients in
published phase III randomized studies and many more in earlier
phase investigation. The phase III experience included nearly 25,000

patients with heart failure as outlined in Table 2.4

Dabigatran

FDA approval of dabigatran was supported, in part, by the non-
inferiority RE-LY study of more than 18,000 patients randomized
to warfarin versus two doses of dabigatran, 110 mg and 150 mg,
respectively.”® Patients with active liver disease or creatinine clearance
less than 30 ml/min were excluded, and about one third of patients
had HF. Ferreira and colleagues conducted a subgroup analysis
to examine outcomes from RE-LY in patients with symptomatic
HEF.* The primary endpoints from the overall study were examined
including: time to first occurrence of stroke or systemic embolism
and time to first occurrence of major bleeding. Compared with
warfarin, the hazard ratios for stroke or systemic embolism in the
two dabigatran groups (110 mg twice daily and 150 mg twice daily,
respectively) mirrored the results of the study overall. There was
no statistically significant reduction in bleeding events in the HF
subgroup taking either dose of dabigatran compared with warfarin.
Importantly, there was no significant interaction between the
treatment effect of either dose of dabigatran and the presence of HF
in regard to the efficacy or safety endpoints. Of note, only 75 mg and
150 mg doses were approved by the FDA. Specific safety and efficacy
data for the 75 mg dose are not available in the HF population but
ongoing work within the FDA’s Mini-Sentinel initiative may shed
light on this in the future.’!

Rivaroxaban

Patel and colleagues published ROCKET-AF in 2011 which was
a multicenter, randomized double-blind, double-dummy trial at 1178
sites in 45 countries which examined safety and efficacy of warfarin
versus rivaroxaban in nonvalvular atrial fibrillation.’? Patients were
at high risk for thromboembolic events and important exclusions
included those patients with significant liver disease and creatinine
clearance less than 30 ml/min. A subgroup analysis of the HF
population in the ROCKET-AF trial was performed by van Diepen
and colleagues.” 'They found no statistically significant difference
in the primary efficacy or safety outcomes between HF patients
randomized to rivaroxaban versus warfarin. There was no interaction
observed between the primary efficacy and safety endpoints and the
presence of HFE. In addition, when factors contributing to risk of
stroke or systemic embolism within the HF subgroup were observed
in isolation (LVEF, HF with preserved versus reduced systolic
function, functional class or CHADS, score), no interaction was seen
suggesting that the benefit of rivaroxaban over warfarin extends to
HF patients with AF over a broad range of risk.
Apixaban

In 2013, McMurray and colleagues reported on the HF subgroup

from the ARISTOTLE trial*® which was a multicenter, double-blind
double-dummy trial of patients randomized to apixaban or dose-
adjusted warfarin.®® Like RE-LY and ROCKET-AF, patients with
severe renal insufficiency (CrCl <25 ml/min, in this case) and active
liver disease were excluded. 'They identified 2,736 patients from
ARISTOTLE representing 19% of the total enrolled population
who had an LVEF < 40% or moderate or severe LV dysfunction.
Patients with HF were quite different from those patients without
HEF who were older, less female, less ischemic, and less likely to have
persistent or permanent AF as opposed to paroxysmal. HF patients
in ARISTOTLE had a mean CHADS, score of 2.22 compared to
1.88 for patients without HFE. Patients with HF were more likely
to experience stroke, systemic embolism, major bleeding, or death
from any cause (HR 1.98 95% CI 1.77-2.22, p<0.0001). In keeping
with the overall results of ARISTOTLE, apixaban was superior
to warfarin for stroke or systemic embolism as well as bleeding
outcomes, and there was no evidence of treatment heterogeneity
according to presence of HF.

Edoxaban

The primary phase III trial of edoxaban, ENGAGE AF-TIMI
48, included 8076 patients with HF defined as “current presence
or history of clinical CHF class C or D”.#" Patients with renal
insufficiency (CrCl <30 m/min) were excluded from enrollment.
Edoxaban became the newest member of the DOAC family
with FDA approval in 2015. Interestingly, and unlike its DOAC
predecessors, based on higher stroke or systemic embolism rates in
patients with high normal or supranormal renal function, edoxaban is
contraindicated in patients with CrCl >95 ml/min. Reports of safety
and eflicacy in the HF subgroup have been examined by Magnani
and colleagues in a 2014 abstract.** They showed that there was no
interaction between reduction in stroke or systemic embolism and

the presence of HF.

Betrixaban

A fourth oral factor Xa inhibitor, betrixaban, has been evaluated in
a phase II trial for nonvalvular atrial fibrillation which demonstrated
the drug to be well tolerated and safe.> More than a third of patients
enrolled in Explore-Xa had a CHADS, score of 3 or greater, but it
is not known what proportion had HF. As yet, betrixaban remains
unevaluated by the FDA, and there are no phase III trials registered
with clinicaltrials.gov in the atrial fibrillation population.

Summary of DOACs in HF

As noted above, in all of the modern trials of anticoagulation with
direct oral anticoagulants for stroke prophylaxis in atrial fibrillation, a
significant proportion of patients with HF were enrolled. In the case
of all of the FDA-approved DOAC:s specifically studied in a heart
failure population (i.e., dabigatran, rivaroxaban, and apixaban) there
has been no evidence of a significant interaction between safety and/
or efficacy outcomes and the presence of HF indicating that patients
with HF should expect to benefit from the DOAC in a similar way as
their counterparts without HF. Importantly, however, patients with
significant renal and/or liver dysfunction were mostly excluded from
DOAC trials, and these comorbidities are not uncommon among the
heart failure population.®”® Indeed, in addition to the specific renal
dysfunction groups excluded in each of the DOAC trials, the FDA
labels indicate that edoxaban and rivaroxaban are contraindicated in
patients with moderate to severe hepatic impairment, and apixaban is
contraindicated in severe hepatic impairment. So, in a large portion
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of the HF population, warfarin remains the only effective option for
therapeutic anticoagulation to reduce stroke risk.

Other comorbidities have been evaluated in the context of the
DOAGC:S as well. Extensive work by Lega et al examined the safety
and efficacy of dabigatran, rivaroxaban, and apixaban in various
comorbid subgroups.®! This group found that almost all subgroups
had a treatment effect from the DOACs similar to the overall
populations studied in the randomized clinical trials. It remains to
be seen if these effects are borne out in clinical practice. In addition,
the cardiovascular community awaits information on how HF and
other important comorbid conditions impact the effects of edoxaban
and betrixaban.

Role of Devices

In addition to drugs to reduce stroke risk in HE, there are device-
based solutions that generally occlude or exclude the left atrial
appendage (LAA). Two of the most widely known of these in the
US are the Lariat® (SentreHEART, Redwood City, CA) and the
Watchman® (Boston Scientific Corp, Marlborough, MA).®*% The
Lariat enables the transcatheter ligation of the LAA via a combined
transseptal and subxiphoid approach. Preliminary results which
include a significant experience with HF patients demonstrate that
procedural success can be high, but serious bleeding complications
can occur; no long term safety and effectiveness data are available.®*
In addition, post procedural anticoagulation practices are widely
variable,® and no unified recommendation exists. The Watchman
device was recently FDA approved for occlusion of the LAA in
patients with non-valvular atrial fibrillation based on two randomized
non-inferiority trials in which 23 and 27% of subjects, respectively,
had congestive heart failure.**®> In both cases the control groups
were treated with adjusted-dose warfarin and noninferiority for
stroke prevention was met, so the device is indicated for patients who
are deemed warfarin candidates but have “an appropriate rationale” to
seek a non-pharmacologic alternative.®

Itremains unclear how these devices and others will be incorporated
with anticoagulants into routine clinical practice and whether safety
and/or effectiveness will differ in the HF population.

Catheter Ablation of Atrial Fibrillation

Evidence supporting AF ablation in patients with HF is
limited®”” as are the data for post-ablation anticoagulation in
this population.”*”® Currently, based on a paucity of high quality
evidence, therapeutic anticoagulation with warfarin or a DOAC is
recommended indefinitely in patients at high risk for stroke which
would generally include those patients with HE.”*%

Conclusion

In addition to ongoing study of therapies in the traditional context,
other factors including cost,®* physician biases,*** and patient
preferences® and patient-centered outcomes (e.g., quality of life)
have begun to receive overdue attention. Preliminary investigation
into these factors argue for nuanced, patient-specific guidance when
counseling patients on anticoagulation options.

'The tools available for anticoagulation in the HF population have
evolved tremendously over the past 10 years, and there are additional
options on the horizon in the form of ongoing clinical trials, new
pharmaceuticals, and stroke prevention devices and procedures.
Registries like ORBIT-AF I & II and others are designed to
rigorously collect patient outcomes data in addition to patient
preferences and quality of life data to further refine algorithms and

guidelines for anticoagulant implementation.”®” These new tools for

investigation and new treatment options for patients provides the

best chance to date to balance stroke risk reduction with bleeding
risks in a way that maximizes quality of life for all HF patients.
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