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ABSTRACT

The global burden of heart failure has continued to
increase dramatically with 26 million people affected

and an estimated health expenditure of $31 billion
worldwide. Several practice-influencing studies were
reported recently, bringing advances along many frontiers
in heart failure, particularly heart failure with reduced
ejection fraction. In this article, we discuss nine distinct
therapeutic areas that were significantly influenced by
this scientific progress. These distinct areas include the
emergence of sodium-glucose cotransporter-2 inhibitors,
broadening the application of angiotensin-neprilysin
inhibition, clinical considerations in therapy withdrawal in
those patients with heart failure that ‘recover” myocardial
function, benefits of low-dose direct oral anticoagulants
in sinus rhythm, targeted therapy for treating cardiac
amyloidosis, usefulness of mitral valve repair in heart
failure, the advent of newer left ventricular assist devices
for advanced heart failure, the role of ablation in atrial
fibrillation in heart failure, and finally the use of wearable
defibrillators to address sudden death.

INTRODUCTION

The global burden of heart failure has continued
to increase dramatically with 26 million people
affected and an estimated health expenditure of
$31 billion worldwide." * Several practice-influ-
encing studies were reported within the past year,
bringing advances along many frontiers in heart
failure, particularly heart failure with reduced ejec-
tion fraction. In this article, we discuss nine ther-
apeutic areas that were significantly influenced by
this scientific progress (table 1).

Sodium-glucose cotransporter-2 inhibitors

and prevention of cardiovascular outcomes in
patients with type 2 diabetes: a case of collateral
benefit

Cardiovascular disease is the leading cause of
morbidity and mortality among patients with type
2 diabetes mellitus.” However, despite strong indi-
cations of a causal link between hyperglycaemia
and microvascular disease,® a direct protective
effect of intensive glucose-lowering alone may
take up to a decade to demonstrate cardiovascular
outcome benefits. Although glucose-lowering drugs
were generally expected to improve cardiovascular
outcomes, a widely publicised 2007 meta-analysis
of 42 randomised trials of the peroxisome prolif-
erator-activated receptor agonist rosiglitazone that
suggested a greater risk of myocardial infarction (MI)
and cardiovascular mortality with its use dramati-
cally changed this perception.’ Subsequently, the US

Food and Drug Administration (FDA) and the Euro-
pean Medicines Agency began requiring compre-
hensive evaluation of the cardiovascular safety of all
new antidiabetic agents.®” Drug classes tested under
these new requirements include dipeptidyl pepti-
dase-4 inhibitors, glucagon-like peptide 1 receptor
agonists and sodium-glucose cotransporter-2 inhib-
itors (SGLT2i), all of which exert their glucose-low-
ering effect through distinct mechanisms. SGLT2
inhibition in the proximal tubule of the nephron
leads to glucosuria, diuresis, weight loss and blood
pressure lowering.® While all subsequently tested
medications for type 2 diabetes mellitus have
reached the formal non-inferiority criteria, that
is, demonstrated safety for a composite cardiovas-
cular endpoint most often comprising cardiovas-
cular death, MI or stroke, the class of SGLT2i also
signalled a reduction in composite cardiovascular
risk and in the risk of heart failure.”"

Results from the cardiovascular outcome trial of
the third SGLT2i, DECLARE-TIMI 58 (Dapagli-
flozin Effect on Cardiovascular Events-Thrombol-
ysis in Myocardial Infarction 58), were recently
reported.'* Patients with type 2 diabetes mellitus
either with or at risk for atherosclerotic cardio-
vascular disease were randomised to dapagliflozin
10 mg daily (n=8582) or placebo (n=8578) and
evaluated for one primary safety endpoint and
two coprimary efficacy endpoints. At a median of
4.2 years, dapagliflozin fulfilled the non-inferi-
ority criterion for the primary safety endpoint, a
composite of cardiovascular death, MI or ischaemic
stroke, but this endpoint did not reach superiority.
However, the composite of cardiovascular death or
hospitalisation for heart failure, the other copri-
mary efficacy endpoint, was significantly reduced
with dapagliflozin (HR 0.83, 95% CI 0.73 to 0.95;
p=0.005) and was driven by a lower risk of hospi-
talisation for heart failure.

The most impressive risk reductions in all three
cardiovascular outcome studies of SGLT2i were
seen for the heart failure endpoint. This was
recently examined in an individual patient-level
meta-analysis which reported promising reductions
in heart failure in patients both with and without
pre-existing heart failure or established atheroscle-
rotic cardiovascular disease, and without significant
between-study heterogeneity."> Although the precise
mechanisms behind these benefits have not been fully
elucidated, it has been suggested that the reduction
in hospitalisation for heart failure may be related to
the therapy’s favourable renal, haemodynamic and
metabolic effects.'® ' Given the therapeutic role in
prevention of heart failure events in at-risk popula-
tions, this drug class has been incorporated into the
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Table 1

Summary of contemporary therapeutic directions in heart failure

Therapeutic direction Clinical trial*

Key findings

Practice implications

Sodium-glucose cotransporter-2 inhibition with ~ DECLARE-TIMI 58
dapagliflozin in patients with type 2 diabetes

mellitus with or at risk for atherosclerotic

cardiovascular disease.

Angiotensin-neprilysin inhibition with sacubitril/  PIONEER-HF
valsartan in patients hospitalised for acute
decompensated heart failure.

Withdrawal of heart failure medications in TRED-HF
patients with presumed recovery of dilated

cardiomyopathy.

Anticoagulation with very low-dose rivaroxaban COMMANDER-HF
in patients with chronic heart failure with

reduced ejection fraction, coronary artery

disease and sinus rhythm.

Use of the small molecule transthyretin
tetramer stabiliser, tafamidis, in patients with
transthyretin amyloid cardiomyopathy and New
York Heart Association class |-l symptoms.

ATTR-ACT

Percutaneous, transcatheter repair using the MITRA-FR
MitraClip device in patients with heart failure

and secondary mitral valve regurgitation.

COAPT

The fully magnetically levitated centrifugal MOMENTUM 3
continuous-flow circulatory pump, HeartMate
3, in patients with advanced heart failure

refractory to standard medical therapy.

Catheter ablation for patients with heart failure  CASTLE-AF
and symptomatic paroxysmal or persistent atrial

fibrillation.

Wearable cardioverter-defibrillators in patients ~ VEST
with acute myocardial infarction and severe left
ventricular dysfunction.

The composite of cardiovascular death or
hospitalisation for heart failure was significantly
reduced with dapagliflozin and was driven by a
lower risk of hospitalisation for heart failure.

The time-averaged reduction in NT-proBNP was
significantly more reduced with sacubitril/valsartan
compared with enalapril.

Relapse (study-specific criteria that included clinical
symptoms of heart failure) was significantly greater
in the medication withdrawal group compared with
the medication continuation group.

The composite of death from any cause, myocardial
infarction or stroke was not significantly different
between patients taking rivaroxaban and those
receiving standard of care.

The composite of all-cause mortality or
cardiovascular-related hospitalisations was
significantly reduced with tafamidis, although not
in patients with New York Heart Association class Il
symptoms at baseline.

The composite of death from any cause or
hospitalisation for heart failure did not significantly
differ between patients randomised to the MitraClip
device as compared with controls.

Hospitalisation for heart failure was significantly
reduced in patients randomised to the MitraClip
device.

The composite of survival free from disabling stroke
or survival free from reoperation to replace or
remove a malfunctioning device was significantly
increased in patients randomised to HeartMate 3
compared with the axial-flow pump HeartMate II.

The composite of death from any cause or
hospitalisation for heart failure was significantly
reduced with ablation vs standard medical therapy.
The composite of sudden death or death from

ventricular tachyarrhythmia was not significantly
reduced with wearable cardioverter-defibrillators.

Incorporated into the most recent international
consensus statement as second-line therapy (after
metformin) in patients with type 2 diabetes mellitus
with cardiovascular disease.

Sacubitril-valsartan may be considered for
inpatients as this will simplify the algorithm for
inpatient and subsequently outpatient heart failure
management.

Most patients thought to be in recovery are
probably in remission and clinicians should be
cautious in withdrawing guideline-directed medical
therapy in patients with improved left ventricular
function.

There does not appear to be a role for low-dose
anticoagulation among patients with heart failure
who are in sinus rhythm.

Tafamidis is a safe and effective therapeutic option
in patients with early-stage transthyretin amyloid
cardiomyopathy.

A proposed cardiomyopathy-dominant form of
mitral regurgitation does not appear to benefit from
percutaneous transcatheter repair.

A proposed mitral regurgitation-dominant

form of myocardial disease on fully supported
medical therapy may benefit from percutaneous
transcatheter repair.

The HeartMate 3 device is superior in terms
of reducing complications associated with left
ventricular assist systems.

Catheter ablation is an effective therapeutic option
in carefully selected patients with atrial fibrillation
and left ventricular dysfunction.

A clear role for wearable cardioverter-defibrillators
in this patient population is not yet established.

*Note that we have included only trials published following peer review.

ATTR-ACT, Transthyretin Amyloidosis Cardiomyopathy Clinical Trial; CASTLE-AF, Catheter Ablation vs Standard Conventional Therapy in Patients with Left Ventricular Dysfunction and Atrial
Fibrillation; COAPT, Cardiovascular Outcomes Assessment of the MitraClip Percutaneous Therapy for Heart Failure Patients with Functional Mitral Regurgitation ; COMMANDER-HF, Study to
Assess the Effectiveness and Safety of Rivaroxaban in Reducing the Risk of Death, Myocardial Infarction, or Stroke in Participants with Heart Failure and Coronary Artery Disease Following
an Episode of Decompensated Heart Failure; DECLARE-TIMI 58, Dapagliflozin Effect on Cardiovascular Events-Thrombolysis in Myocardial Infarction 58; MITRA-FR, Percutaneous Repair with
the MitraClip Device for Severe Functional/Secondary Mitral Regurgitation ; MOMENTUM 3, Multicenter Study of MagLev Technology in Patients Undergoing Mechanical Circulatory Support
Therapy with HeartMate 3 ; NT-proBNP, N-terminal pro—B-type natriuretic peptide; PIONEER-HF, the comParlson Of sacubitril/valsartaN vs Enalapril on Effect on nt-pRo-bnp in patients
stabilized from an acute Heart Failure episode; TRED-HF, withdrawal of pharmacological therapy for heart failure in recovered dilated cardiomyopathy; VEST, Vest Prevention of Early Sudden

Death Trial.

most recent consensus statement by the European Association
for the Study of Diabetes and the American Diabetes Association
as second-line therapy (after metformin) in patients with type 2
diabetes mellitus with cardiovascular disease.'® Ongoing studies
are assessing whether these agents may be useful in the treatment
of heart failure, including in those who do not have diabetes
mellitus  (NCT03036124, NCT03619213, NCT03057977,
NCT03057951, NCT03521934).

Angiotensin-neprilysin inhibition in acute decompensated

heart failure: an opportunity for targeted implementation

Acute decompensated heart failure (ADHF) is an important
cause of morbidity and mortality worldwide.” For decades,
the standard of care in acute heart failure has been diuretics
and haemodynamic support with vasodilators. Prior inpatient
studies evaluating the utility of various agents in ADHF have
been largely negative.”*** Sacubitril-valsartan is an angiotensin

receptor-neprilysin inhibitor that has been approved by the
FDA for the treatment of chronic heart failure with reduced
ejection fraction.”> The landmark PARADIGM-HF (Prospec-
tive Comparison of ARNI with ACEI to Determine Impact on
Global Mortality and Morbidity in Heart Failure) trial showed
improved cardiovascular mortality and heart failure hospitalisa-
tion with the use of sacubitril/valsartan compared with enalapril
in ambulatory patients with chronic heart failure with reduced
ejection fraction. However, patients with ADHF requiring intra-
venous diuretics were excluded from this trial.**

Unfortunately, since the dissemination of the PARADIGM-HF
trial results and the regulatory approval of sacubitril/valsartan,
its therapeutic uptake in the USA and worldwide has been
sluggish. Initiation of this novel class of therapies in patients
hospitalised with ADHF may present a unique opportunity
to optimise therapy.” The PIONEER-HF (the comParlson Of
sacubitril/valsartaN vs Enalapril on Effect on nt-pRo-bnp in
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patients stabilized from an acute Heart Failure episode) trial
was a smaller, randomised clinical trial that sought to assess
the safety and efficacy of initiating sacubitril/valsartan among
patients hospitalised with ADHF.*® Eligible patients (n=881)
were randomised to sacubitril/valsartan (97 mg of sacubitril with
103 mg of valsartan twice daily) or enalapril (10 mg twice daily).
Patients were deemed eligible for inclusion and randomisation if
their left ventricular ejection fraction (LVEF) was <40% within
the past 6 months, had an elevated N-terminal pro-B-type natri-
uretic peptide (NT-proBNP) =1600 pg/mL or B-type natriuretic
peptide (BNP) =400 pg/mL during the current hospitalisation,
and met the definition of stable status that included no increase
in intravenous diuretic dose within the last 6 hours and no intra-
venous inotropic drugs within the last 24 hours. Importantly,
36% of patients included in the study were black and 34% of
patients had no history of known heart failure. After 8 weeks
of follow-up, the investigators showed that sacubitril-valsartan
reduced the primary outcome, that is, time-averaged reduction
in NT-proBNDP to a greater degree than enalapril (—46.7% vs
—25.3%, HR 0.71, 95% CI 0.63 to 0.81; p<0.001). In addi-
tion, sacubitril/valsartan also reduced the secondary composite
outcome of death, rehospitalisation for heart failure, transition
to left ventricular assist device or listing for cardiac transplant.
This should be interpreted with caution as the study was not
sufficiently powered to adequately assess clinical outcomes.
Notably, almost half of the patients had no prior exposure to a
renin-angiotensin system inhibitor. Reassuringly, there was no
significant difference in adverse outcomes that include worsening
renal function, hyperkalaemia, hypotension and angioedema.
This study provides data to support initiation of sacubitril/
valsartan for inpatients, even directly before a trial of another
renin-angiotensin system inhibitor. This will simplify the algo-
rithm for inpatient and subsequently outpatient heart failure
management, and potentially improve therapeutic use of sacubi-
tril/valsartan in practice. Importantly, sacubitril/valsartan is now
being evaluated for separate indications in patients with heart
failure with preserved ejection fraction (NCT01920711) and
postmyocardial left ventricular dysfunction (NCT02924727).

Withdrawal of heart failure-directed therapy in patients with
recovered dilated cardiomyopathy: when less is not more
Multiple longitudinal studies have shown improvements in
ventricular function and clinical outcomes in patients with an
initial diagnosis of heart failure with reduced ejection fraction.”’”
It remains unclear how this improvement occurs, that is, whether
it is due to treatment of the insulting factor or a response to
medical therapy. More importantly, this raises the question of
whether this is true recovery or merely remission. This further
translates into a more clinically salient issue of whether patients
with improved ejection fraction still require ongoing medical
treatment.

The TRED-HF (withdrawal of pharmacological therapy for
heart failure in recovered dilated cardiomyopathy) trial was an
open-label, randomised study of withdrawal of guideline-di-
rected medical therapy in 51 patients with heart failure with
reduced ejection fraction caused by dilated cardiomyopathy
with complete restoration of LVEF (>50%), left ventricular end
diastolic volume index, NT-proBNP <250 ng/L and New York
Heart Association class I symptoms.?® The primary endpoint was
relapse within 6 months, defined as one of the following: reduc-
tion in LVEF >10% and to <50%, an increase in left ventricular
end diastolic volume >10% or a twofold rise in NT-proBNP
to >400 ng/L, or clinical symptoms of heart failure. Using a
16-week medication withdrawal protocol and after a follow-up

period of 6 months, the study showed a 44% rate of relapse in
the withdrawal arm as compared with none in the continuation
arm (Kaplan-Meier estimate of event rate 45.7%, 95% CI 28.5
to 67.2; p<0.001). After 6 months, patients in the continuation
arm crossed over to the discontinuation arm, with relapse occur-
ring in 36% of patients during the 6-month follow-up period
(Kaplan-Meier estimate of event rate 36.0%, 95% CI 20.6 to
57.8). Among the patients who relapsed, all were asymptomatic,
and 859% still had an LVEF >50%. No deaths were reported in
either arm.

Despite this study’s small size and single-centre unblinded
design, it has important implications on our current practice. The
improvement in LVEF seen in patients with dilated cardiomyop-
athy after initiation of standard medical therapy likely represents
remission rather than sustained recovery. However, questions
have been raised about the patients included in the study since
a significant proportion (~40%) had late gadolinium enhance-
ment on cardiac MRI. This study provides further evidence that
the majority of patients thought to be in recovery are in fact
in remission. The study was not powered to assess for predic-
tors of relapse; however, there were signals for some predictors
including advanced age, prescription of a Mineralocorticoid
Receptor Antagonist (MRA) before withdrawal, prescription of
more than two heart failure medications, increased NT-proBNP
concentration and decreased peak global radial strain. Currently,
clinicians should be cautious in withdrawing guideline-directed
medical therapy in patients with improved or recovered LVEF
and, if necessary, careful monitoring is needed. Future studies
will need to focus on parameters and biomarkers that can iden-
tify patients with a high chance of sustained recovery.

Rivaroxaban in patients with heart failure, sinus rhythm

and coronary disease: still no benefit of (low-dose)
anticoagulation

Recent work has suggested the possibility of a link between
thrombin-driven pathways and worsening heart failure, raising
the question of whether targeting these pathways with antico-
agulants could potentially improve clinical outcomes.”’ Prospec-
tive clinical trials including WASH (The Warfarin/Aspirin Study
in Heart failure), HELAS (Heart failure Long-term Antithrom-
botic Study) and WARCEF (The Warfarin vs Aspirin in Reduced
Cardiac Ejection Fraction) demonstrated that warfarin did not
improve mortality in patients with chronic heart failure.’*?
Compared with warfarin, rivaroxaban more directly reduces
thrombin generation, and therefore may have a stronger effect
on pathways associated with heart failure. In fact, a retrospec-
tive analysis of the ATLAS ACS 2-TIMI-51 (Anti-Xa Therapy to
Lower Cardiovascular Events in Addition to Standard Therapy
in Subjects with Acute Coronary Syndrome-Thrombolysis
in Myocardial Infarction 46) trial evaluating rivaroxaban in
patients with coronary artery disease suggested the subgroup of
patients with heart failure may have derived greater benefit from
this therapy compared with others in the study.*?

The COMMANDER-HF (Study to Assess the Effectiveness
and Safety of Rivaroxaban in Reducing the Risk of Death,
Myocardial Infarction, or Stroke in Participants with Heart
Failure and Coronary Artery Disease Following an Episode of
Decompensated Heart Failure) trial assessed whether low-dose
rivaroxaban (2.5 mg twice daily) improves outcomes in patients
with chronic heart failure with reduced ejection fraction (LVEF
<45%) and coronary artery disease in sinus rhythm compared
with standard therapy.** Patients were deemed eligible for inclu-
sion and randomisation if they had chronic heart failure (=3
months in duration) with an acute worsening in the last 21 days,
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LVEF =45%, coronary artery disease, in sinus rhythm and with
elevated natriuretic peptides (BNP >200 or NT-proBNP >800).
No significant difference was seen in the composite primary
endpoint of death from any cause, MI or stroke among patients
randomised to rivaroxaban or placebo (25.0% vs 26.2%, HR
0.94, 95% CI 0.84 to 1.05; p=0.27). There was also no signif-
icant difference in all-cause mortality (21.8% vs 22.1%, HR
0.98, 95% CI 0.87 to 1.10) between study arms.

Overall, this study does not support the use of very low-dose
rivaroxaban in patients with heart failure with reduced ejection
fraction and coronary artery disease who are in sinus rhythm.
This is likely because thrombin-mediated events are not the
main driver of cardiovascular events in patients with recent heart
failure hospitalisation, and these patients face strong competing
risks of morbidity and mortality related to progression of heart
failure. It is unclear whether a higher dose of rivaroxaban or
select subgroups of patients with heart failure may have shown a
benefit and therefore should be investigated.

Tafamidis in patients with transthyretin amyloid
cardiomyopathy: towards targeted therapy
Transthyretin, also referred to as prealbumin, is primarily
synthesised in the liver and forms a homotetramer to trans-
port thyroxine and retinol-binding protein—retinol (vitamin A)
complex.*> The native transthyretin homotetramer can disso-
ciate into monomers that can misfold and ultimately form
amyloid fibrils. Amyloid-related complications occur due to
aggregation of the wild-type transthyretin protein over time,
also known previously as senile systemic amyloidosis, or due to
various mutations of the transthyretin gene that are associated
with an increased rate of tetramer dissociation, the rate-limiting
step in amyloidogenesis. Two phenotypic presentations of the
disease predominate: transthyretin familial amyloid polyneurop-
athy (TTR-FAP) and transthyretin cardiomyopathy (TTR-CM).
TTR-CM is a life-threatening disease caused by intramyocardial
deposition of transthyretin-derived amyloid fibrils. This leads to
progressive ventricular wall thickening and stiffness of the heart.
Once diagnosed, TTR-CM is associated with a life expectancy
of 2-6 years.*® Multiple approaches have been proposed for the
treatment of TTR-CM. These include reducing or halting mutant
TTR production in the liver or stabilising the TTR tetramer to
prevent dissociation into amyloidogenic monomers. Multiple
trials have assessed these various approaches with regard to
halting the progression of neuropathy related to TTR-FAR*"™
The ATTR-ACT (Transthyretin Amyloidosis Cardiomyopathy
Clinical Trial) was designed to evaluate the efficacy and safety of
the small molecule TTR tetramer stabiliser, tafamidis, in patients
with TTR-CM and New York Heart Association class I-I11.*°

In ATTR-ACT, 441 patients from 13 countries with biop-
sy-proven TTR-CM were randomised in 2:1:2 ratio to tafamidis
80 mg daily, tafamidis 20 mg daily or placebo.*' After 30 months
of follow-up, tafamidis was associated with a significant reduc-
tion in the primary composite outcome of all-cause mortality
and cardiovascular hospitalisation (win ratio 1.70, 95% CI 1.26
to 2.29; p<0.001). Tafamidis also demonstrated reductions in
both all-cause mortality (29.5% vs 42.9%, HR 0.70, 95% CI
0.51 to 0.96) and frequency of cardiovascular hospitalisations
(0.48 vs 0.70 per year; relative risk ratio 0.68, 95% CI 0.56 to
0.81). The Kaplan-Meier survival analysis demonstrated a signif-
icant reduction in all-cause mortality with the curves diverging
after approximately 18 months of treatment. Importantly, this
benefit was not seen in patients with New York Heart Associa-
tion class III symptoms at baseline, suggesting that therapy may
need to be initiated early in the course of the disease. Tafamidis

was also associated with a significant reduction in secondary
outcomes that included a lower rate of decline in the 6 min walk
test and led to improved health-related quality of life (p<0.001
for each). Safety analysis demonstrated a lower rate of discon-
tinuation of tafamidis due to treatment-related adverse events.

The ATTR-ACT trial is the largest multicentre study of a treat-
ment for TTR-CM. It provides evidence for an effective ther-
apeutic option for patients with early-stage TTR-CM. Future
studies will assess the efficacy of reducing transthyretin produc-
tion in TTR-CM using TTR-specific oligonucleotides (patisiran,
Alnylam Pharmaceuticals; inotersen, Ionis Pharmaceuticals) that
inhibit the translation of TTR messenger RNA and have been
recently FDA-approved for hereditary ATTR amyloidosis with
polyneuropathy.>” 3 *2

Percutaneous mitral valve repair in patients with secondary
mitral regurgitation: controversy or opportunity?
Contemporary European and North American guidelines
recommend surgical treatment in most patients with severe
primary chronic mitral regurgitation, with valve repair preferred
over replacement.* ** On the other hand, the best treatment
for chronic mitral regurgitation that is secondary to severe left
ventricular dysfunction, whether ischaemic or non-ischaemic, is
controversial. Although the presence of mitral regurgitation is
an adverse prognostic marker,® it is unclear whether correction
improves clinical outcomes in these individuals as compared with
guideline-recommended medical therapy and cardiac resynchro-
nisation therapy.

In 2018, two randomised clinical trials assessing the utility
of percutaneous, transcatheter repair with the MitraClip device
among patients with heart failure and secondary mitral valve
regurgitation were published. In the MITRA-FR trial (Percuta-
neous Repair with the MitraClip Device for Severe Functional/
Secondary Mitral Regurgitation), patients with severe mitral
regurgitation, an LVEF 15%-40% and symptoms of heart failure
were randomised to either intervention (n=152) or medical
treatment only (n=152).*® At 12 months, the primary composite
efficacy endpoint of death from any cause or hospitalisation for
heart failure had occurred in 83 patients assigned to intervention
and 78 patients assigned to medical treatment (OR 1.16, 95% CI
0.73 to 1.84; p=0.53), with no between-group differences in the
incidence of its individual components. The COAPT (Cardio-
vascular Outcomes Assessment of the MitraClip Percutaneous
Therapy for Heart Failure Patients with Functional Mitral Regur-
gitation) investigators randomised patients with moderate-to-se-
vere mitral regurgitation, an LVEF 20%-50% and symptoms of
heart failure to device versus control.*” The primary endpoint,
hospitalisation for heart failure, was significantly reduced in the
MitraClip arm (24-month event rates 36% vs 68% per patient-
year, HR 0.53, 95% CI 0.40 to 0.70; p<0.001). The study also
met its primary safety endpoint of freedom from device-re-
lated complications at 12 months (97%, 95% lower confidence
boundary 95%; p<0.001 vs the prespecified performance goal
of 889%). Finally, the 24-month rate of death from any cause
(29% vs 46%, HR 0.62, 95% CI 0.46 to 0.82; p<0.001) was
significantly reduced with intervention.

The diverging results from the two studies add to the
controversy of the optimal strategy in this patient population.
However, more patients in COAPT than in MITRA-FR may
have had truly refractory mitral regurgitation.*® For example,
in COAPT, patients were to receive optimal medical therapy
for heart failure before randomisation and only those in whom
the degree of mitral regurgitation did not decrease during the
run-in phase were included. The degree of mitral regurgitation
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also appeared to be more severe in COAPT and more clips were
used per patient on average. Finally, it has been suggested that
there may be two distinct phenotypes of secondary mitral regur-
gitation, that is, a cardiomyopathy-dominant form that may not
benefit from device therapy and a mitral regurgitation-dominant
form of myocardial disease on fully supported medical therapy
that appeared to be the target of COAPT. Further analyses of
these data, particularly of pharmacological regimens before
randomisation, are warranted before clear recommendations
can be made with respect to who will derive the most benefit
from invasive treatment of secondary mitral regurgitation. In
addition, the Reshape-HF2 (RandomizEd Study of tHe MitrA-
CliP DEvice in Heart Failure Patients With Clinically Significant
Functional Mitral Regurgitation) is ongoing and expected to
report its results in 2021 (NCT02444338).

The fully magnetically levitated centrifugal continuous-

flow circulatory pump: left ventricular assist systems gain
momentum

Given the increasing burden of patients with advanced heart
failure, the use of left ventricular assist systems that provide
mechanical circulatory support has also increased rapidly.*’
Established indications for durable left ventricular assist systems
include bridge-to-transplant and destination therapy (lifetime
use of devices in transplant ineligible patients). Although early
devices improved prognosis, there was a high risk of adverse
events, including pump malfunction due to pump thrombosis.*
The fully magnetically levitated centrifugal continuous-flow
circulatory pump, HeartMate 3, was designed to reduce shear
stress on blood elements and subsequently reduce the risk of
pump thrombosis.*!

In the non-blinded, randomised MOMENTUM 3 trial (Multi-
center Study of Maglev Technology in Patients Undergoing
Mechanical Circulatory Support Therapy with HeartMate
3), patients with advanced heart failure refractory to standard
medical therapy were assigned to either the centrifugal-flow
pump HeartMate 3 or the axial-flow pump HeartMate II. The
primary composite endpoint of survival free from disabling
stroke or from reoperation to replace or remove a malfunc-
tioning device was first assessed at 6 months in the initially
enrolled 294 patients. At this point, significantly more patients
in the centrifugal-flow pump group than in the axial-flow pump
group had achieved the primary endpoint, establishing both
non-inferiority and superiority, a finding driven by the impact of
the HeartMate 3 pump on ameliorating pump thrombosis.*! In
an extended population of 366 patients followed to 2 years, the
primary endpoint occurred in 151 of 190 patients in the centrif-
ugal-flow pump group and 106 of 176 patients in the axial-flow
pump group (absolute difference, 19%, 95% lower confidence
boundary 10%; p<0.001 for non-inferiority; HR 0.46, 95% CI
0.31 to 0.69; p<0.001 for superiority). Although this differ-
ence was driven by pump reoperation rates, the overall rate of
stroke was also significantly lower among patients assigned to
the centrifugal-flow pump.** Furthermore, the use of HeartMate
3 appeared to be cost-effective.’

The full trial cohort of MOMENTUM 3 (n=1028) has now
been analyzed and will be reported in March 2019. The device
seems promising in terms of reducing complications, and while
the risk of de novo pump thrombosis may have been resolved,
thrombosis due to ingestion into the pump may still occur.
Furthermore, reports of twisting of the outflow graft have
been noted, and a surgical clip to secure the pump outflow to
the housing has been introduced.* Therefore, although the

HeartMate 3 is certainly a great leap forward, further develop-
ment in this area is expected.

Catheter ablation for atrial fibrillation with heart failure: the
rise of the Castle

Patients with heart failure often have concomitant atrial fibrilla-
tion which is associated with a higher risk of stroke, heart failure
hospitalisations and death.’® Earlier studies have demonstrated
the efficacy of catheter ablation for symptomatic paroxysmal
and persistent atrial fibrillation resistant to antiarrhythmic drugs
as well as its safety as first-line therapy in these individuals.’® >’
However, high-quality evidence for the optimal management of
atrial fibrillation in patients with heart failure with reduced ejec-
tion fraction has not been available.

The CASTLE-AF (Catheter Ablation vs Standard Conven-
tional Therapy in Patients with Left Ventricular Dysfunction
and Atrial Fibrillation) study was a multicentre, open-label,
controlled trial that randomised patients with heart failure and
symptomatic paroxysmal or persistent atrial fibrillation to cath-
eter ablation (n=179) or standard medical therapy (n=184).%®
Patients were eligible for inclusion and randomisation if they
had a documented atrial fibrillation episode within the last 3
months prior to enrolment, LVEF <35% measured within the
last 6 weeks, New York Heart Association class II-IV symptoms,
and failed antiarrhythmic medical therapy or unwillingness to
take antiarrhythmic medications. Furthermore, all patients were
required to have had an implantable defibrillator or a cardiac
resynchronisation therapy defibrillator with remote monitoring
abilities implanted. After a median follow-up of 37.8 months,
catheter ablation was associated with a significant reduction
in the primary outcome that included death from any cause or
hospitalisation for heart failure (29% vs 36%, HR 0.62, 95% CI
0.43 to 0.87; p=0.007), with both individual endpoints being
significantly reduced in the intervention group. In the secondary
analyses, catheter ablation was also associated with a significant
reduction in cardiovascular death (HR 0.49, 95% CI 0.29 to
0.84; p=0.009) and any hospitalisation (HR 0.72, 95% CI 0.52
to 0.99; p=0.04).

CASTLE-AF demonstrated the benefit of catheter ablation in
patients with atrial fibrillation and left ventricular dysfunction.
However, it is worth noting that this study is limited in its gener-
alisability largely given the highly selected patient population and
open-label design. The CABANA (Catheter ABlation vs ANtiar-
rhythmic Drug Therapy in Atrial Fibrillation) trial, presented at
the Heart Rhythm Society Annual Scientific Session, included
a much broader population with atrial fibrillation. Despite not
showing a significant benefit in the primary composite outcome
of all-cause mortality, disabling stroke, cardiac arrest or serious
bleeding, their subgroup analysis showed a significant benefit in
patients with heart failure (New York Heart Association class
=1II). However, we await its formal publication to better under-
stand the results.”’

Wearable cardioverter-defibrillator after MI: removing the
vest
MIs that result in low LVEF are associated with high rates of
sudden cardiac death.®® Prior studies have shown a mortality
benefit of implantable cardioverter-defibrillators placed months
after MI in patients with a reduced ejection fraction.®'®
However, studies that assessed the benefits of early implantable
cardioverter-defibrillator implantation after MI did not show a
reduction in long-term mortality.**

VEST (Vest Prevention of Early Sudden Death Trial) was a multi-
centre, randomised, open-label controlled trial that randomised,
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in a 2:1 fashion, patients hospitalised for an acute MI and severe
left ventricular dysfunction to a wearable cardioverter-defibril-
lator (n=1524) or standard medical therapy (n=778).°® Patients
were deemed eligible for inclusion and randomisation if they had
LVEF <35% that was determined =8 hours (in those who were
medically managed for their MI or had a percutaneous coro-
nary intervention) or =48 hours if they underwent coronary
artery bypass graft surgery. At 3 months, there was no signif-
icant reduction in the primary composite endpoint of sudden
death or death from ventricular tachyarrhythmia (1.6% vs 2.4%,
HR 0.67, 95% CI 0.37 to 1.21; p=0.18). However, there was a
significant reduction in the secondary outcome of death of any
cause (HR 0.64, 959% CI 0.43 to 0.98; p=0.04).

In this study, the use of wearable cardioverter-defibrillators
was not associated with a reduction in sudden cardiac deaths
up to 90 days in patients with severe left ventricular dysfunc-
tion postinfarction. In light of this non-significant finding of the
primary endpoint, the finding of a decrease in all-cause mortality
should be interpreted with caution. A finding such as this on a
secondary endpoint that is not sufficiently powered to demon-
strate a difference or corrected for multiplicity should only be
considered exploratory. Factors likely to have diminished the
measured effect of these devices include the high cross-over rate
(19%) and compliance issues. Awareness, attention and adher-
ence to other guideline-directed medical therapies may have
been greater in patients randomised to wearable cardioverter-de-
fibrillators. Future studies will likely investigate the individual
determinants of benefit from this intervention so that the popu-
lation most likely to benefit can be selected.

A spotlight on heart failure in the Asia-Pacific region

Despite the progress in identifying and understanding appropriate
interventions for the global heart failure population, limited data
are available mapping the epidemiology, therapeutic needs and
effectiveness of therapies in patients in the Asia-Pacific region.®”
Given marked global differences in biological features (aetiolo-
gies, comorbid diseases), social determinants of health (medical
costs and healthcare access) and culture (diet, health attitudes),
dedicated study of patients in the Asia-Pacific region represents
a major unmet need. It is reassuring that contemporary clinical
trials are enrolling an increasing proportion of patients from
this region; for instance, 28% of patients in the large ATMOS-
PHERE (Aliskiren Trial to Minimize Outcomes in Patients with
Heart Failure) trial were enrolled from the Asia-Pacific region.
Dedicated efforts, including the ASIAN-HF (Asian Sudden
Cardiac Death in Heart Failure) registry (NCT01633398), are
also defining the heart failure epidemiology of this region.®®

CONCLUSION

Some of these clinical trials have challenged our current under-
standings, while others have brought forth new therapeutic
options for particular subsets of our patients. These studies
have enriched the discussions and debates at some of our largest
cardiovascular scientific meetings. This article summarises the
multitude of recent studies conducted in patients who have or
are at high risk for developing heart failure. The field is rapidly
developing, and we enthusiastically await follow-up studies,
real-world data and updated guidelines to assess their impact
on daily clinical practice. Given the worldwide burden of heart
failure, focused attention in ongoing epidemiological studies and
randomised clinical trials is needed in enrolling global popula-
tions, including patients living in the Asia-Pacific region.
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