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KEYWORDS Large randomized controlled trials (RCTs) have led to major changes in the treatment of
Heart failure; patients with heart failure and reduced left ventricular ejection fraction (HFrEF) and
HFrEF; these advances are included in the recent European Society of Cardiology (ESC) and
ESC; the American College of Cardiology/American Heart Association/Heart Failure Society
ACC/AHA/HFSA; of America (ACC/AHA/HFSA) guidelines issued in 2021 and 2022, respectively.
Sfs Sliness According to both guidelines, treatment of patients with HFrEF is based on the admin-
GeimpEIiEn istration of four classes of drugs that reduce the primary endpoint of cardiovascular
death and HF hospitalizations in RCTs: angiotensin-converting enzyme or angiotensin re-
ceptor neprilysin inhibitors, beta-blockers, mineralocorticoid receptor antagonists, and
sodium-glucose co-transporter 2 inhibitors. Specific sequences of treatment are not re-
commended but emphasis is given to reaching treatment with all four drugs as early as
possible. Further treatments are considered in selected patients including ivabradine,
hydralazine nitrates, digoxin, and the new agent vericiguat. Specific treatments, mostly
new, for cardiovascular and non-cardiovascular comorbidities are also given. The aim of
this article is to compare the two recent guidelines issued by the ESC and ACC/AHA/
HFSA and show the few differences and the many consistent recommendations, now
more numerous given the evidence available for many new treatments.

Introduction

The latest versions of the European Society of Cardiology
(ESC) and American College of Cardiology/American
Heart Association/Heart Failure Society of America
(ACC/AHA/HFSA) guidelines for the management of heart
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failure (HF) have been recently published, following by 5
months and 1 year, respectively, the Canadian
Cardiovascular Society and Canadian Heart Failure
Society guidelines.' In these last years, major rando-
mized clinical trials (RCTs) have given new evidence to
radically change management of patients with HF and re-
duced left ventricular ejection fraction (HFrEF) and the
new guidelines reflect this. ' Most of the main recommen-
dations are highly consistent between different guidelines
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although some discrepancies exist. Some of them can be
easily explained by the different timing of publication,
such as the treatment of patients with HF and preserved
ejection fraction (HFpEF). Other aspects, such as consid-
eration of geographical and ethnical differences and dif-
ferent interpretation of the results of RCTs have also had
a role. The aim of this study is to compare the recent
ESC and ACC/AHA/HFSA guidelines mainly with respect
of differences in recommendations of specific treatments.
Other aspects, such as the considerations for healthcare
costs, given by the ACC/AHA/HFSA, but not by the ESC,
guidelines go beyond the aims of this review. In contrast
to other recent comparisons,* we will focus only on man-
agement of the patients with HFrEF.

Definition and classification of HF

Both the ESC and ACC/AHA/HFSA guidelines define HF as a
complex syndrome with symptoms and signs resulting from
structural and/or functional abnormalities of the heart.
The main classification is based on left ventricular ejec-
tion fraction (LVEF): HFrEF when LVEF is <40%, HF with
mildly reduced EF, with LVEF ranging between 41 and
49%, and HFpEF, when LVEF is >50%. These definitions
and classifications are consistent with guidelines as well
as with the recent universal definition of HF.> They are
based on the large number of favourable RCTs in HF having
a reduced EF as the main inclusion criterion.®

An additional category included in the ACC/AHA/HFSA
guidelines, as well as in the universal definition of HF, is
that of HF with improved EF (HFimpEF). To fulfil this def-
inition, patients must have an LVEF <40% at baseline and
>40% at follow up with a change of >10 units from base-
line.?? It can also be noted that changes in LVEF might
not be unidirectional. A patient may have an improvement
followed by a decrease in LVEF, or vice versa, depending on
the underlying cause of HF, duration of disease, adherence
to the guideline-directed medical therapy (GDMT), or, for
instance, re-exposure to cardiotoxic agents. For this rea-
son, the ACC/AHA/HFSA guidelines suggest avoiding the
term ‘recovered HFrEF’ but using HFimpEF as a subgroup
of HFrEF.2 In addition, according to the universal definition
of HF, the term ‘stable HF’ should be substituted by ‘HF in
remission’ to highlight the only temporary duration that
any improvement might have, similar to that which occurs
in oncology.® Continued treatment for HFrEF is strongly re-
commended in these patients by both guidelines, based on
evidence of worsening congestion, cardiac function, and
symptoms when treatment is interrupted.”7'°

While the ESC guidelines use the traditional symptom-
based classification of the New York Heart Association
(NYHA), the ACC/AHA/HFSA guidelines emphasize devel-
opment and progression of HF and use a classification
with four stages, from A to D. They were renamed based
on the universal definition of HF which mandates symp-
toms as a key component of the HF syndrome.?> Stage A
includes patients at risk of HF. Stage B, now named
pre-HF, includes patients with no current or previous
symptoms of HF but with evidence of structural heart dis-
ease and/or increased filling pressures or with risk factors
and increased levels of brain natriuretic peptide (BNP) or
persistently elevated cardiac troponin. Stage C defines
symptomatic HF and Stage D includes advanced HF.

These entities are considered also in the ESC guidelines
and in an accompanying paper by the HF Association
(HFA) of ESC about prevention.™

Diagnosis

The diagnosis of HF is consistent across different guide-
lines and remains based on symptoms and signs, detection
of elevated BNP or N-terminal-proBNP (NT-proBNP) plasma
concentrations and on echocardiography.’? Both guide-
lines suggest the use of advanced imaging techniques,
with a major role for cardiac magnetic resonance, and
genetic testing in patients with cardiomyopathies. Also,
a similar algorithm to establish the diagnosis of cardiac
amyloidosis has been proposed.'? The use of endomyocar-
dial biopsy is limited to patients with a rapid onset of HF
symptoms who do not respond to therapy and in whom bi-
opsy may show causes that necessitate specific treatment.
All other diagnostic procedures are outlined in both guide-
lines, and are consistent between them, as well as with
previous guidelines.?

Medical treatment

European Society of Cardiology and ACC/AHA/HFSA guide-
lines agree and put emphasis on the four pillars of medical
treatment of HFrEF (Figure 7). Due to robust evidence dem-
onstrating reduction in cardiovascular (CV) mortality and
HF hospitalization, both guidelines recommend the use of
angiotensin-converting enzyme inhibitors (ACEls) or the
angiotensin receptor neprilysin inhibitor (ARNI) sacubitril/
valsartan, beta-blockers, mineralocorticoid receptor an-
tagonist and sodium-glucose co-transporter 2 inhibitors
(SGLT2i), dapaglifozin, or empaglifozin [Class of recom-
mendation (CoR) I] for patients with HFrEF who can toler-
ate them and who do not have contraindications
(Table 1). The ACC/AHA/HFSA guidelines recommend the
use of ACEi only when the use of ARNI is not feasible.?

Differences exist in the recommendations for sacubitril/
valsartan. ACC/AHA/HFSA recommends sacubitril/valsartan
with CoR |, Level of Evidence A (LoE A) for all patients with
HFrEF, independent of previous therapy.? The ESC guidelines
maintain a CoR | for sacubitril/valsartan only as a replace-
ment of ACEl, based on the results of PARADIGM-HF
(Prospective comparison of ARNI with ACEIl to Determine
Impact on Global Mortality and morbidity in HF) trial, and
have a CoR IlIb for patients not previously treated with
ACEl or ARB." The reason for these recommendations is
the lack of data from RCTs including outcomes as a primary
endpoint in patients not previously treated with ACEI or
ARB. The primary endpoints in these trials were a decrease
in NT-proBNP concentrations or the assessment of tolerabil-
ity of initiating/uptitrating ARNI, respectively.''*

The SGLT2is empagliflozin and dapagliflozin reduced the
composite endpoint of CV mortality and HF events and im-
proved quality of life in patients with HFrEF, with or without
Type 2 diabetes mellitus (T2DM), on top of GDMT.">"'® Based
on DAPA-HF (Dapagliflozin and Prevention of Adverse-
Outcomes in HF) and EMPEROR-Reduced (Empagliflozin
Outcome Trial in Patients with Chronic HF and a Reduced
EF) trials, ESC guidelines recommend dapagliflozin or empa-
gliflozin for all patients with HFrEF to reduce CV mortality
and HF hospitalizations (CoR I, LoE A)."">'® The ACC/AHA/
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Figure 1 Management of heart failure with reduced ejection fraction a comparison between American College of Cardiology/American Heart Association/

Heart Failure Society of America and European guidelines. *The recommendation for angiotensin receptor neprilysin inhibitor in patients receiving angioten-
sin-converting enzyme inhibitor is I B/1 B in both American College of Cardiology/American Heart Association/Heart Failure Society of America and European
guidelines. ACC/AHA/HFSA guidelines recommend sacubitril/valsartan as first line therapy. ACEl, angiotensin-converting enzyme inhibitors; AF, atrial fibril-
lation; AHA, ACC/AHA/HFSA Heart Association; ARNI, angiotensin neprilysin inhibitor; CRT, cardiac resynchronization therapy; ESC, European Society of
Cardiology; GLs, guidelines; HFimpEF, heart failure with improved ejection fraction; HFrEF, heart failure with reduced ejection fraction; ICD, implantable
cardioverter defibrillator; LBBB, left bundle branch block; LVEF, left ventricular ejection fraction; MCS, mechanical circulatory support; MI, myocardial infarc-
tion; MRA, mineralocorticoid antagonists; NYHA, New York Heart Association; OMT, optimal medical therapy; RV, right ventricular; SGLT2i, sodium-glucose

co-transporter 2 inhibitors; SR, sinus rhythm.

HFSA guidelines, based on DAPA-HF, EMPEROR-Reduced, and
SOLOIST-WHF (Effect of Sotagliflozin on Cardiovascular
Events in Patients With Type 2 Diabetes and Worsening
HF), have the same CoR but refer more generally to SGLT2i
as a class effect for the treatment of HFrEF.%1>171°

Both guidelines recommend starting therapy with GDMT
at low doses and titrating them to the target doses shown
to be effective and safe in RCTs, when tolerated."?
Titration is not an issue with SGLT2i as they are adminis-
tered at single doses in RCTs. Administration of all four
drugs that improved outcomes in RCTs is recommended
as they act synergistically on different pathways.
Tailored treatment is recommended based on the pa-
tient’s clinical characteristics in the ACC/AHA/HFSA
guidelines and in a specific HFA statement.?° Specific time-
lines for drug titration are not given. The ACC/AHA/HFSA
guidelines recommend titration and optimization of GDMT
‘as frequently as every 1-2 weeks depending on the pa-
tient’s symptoms, vital signs, and laboratory findings’.?

The beneficial effects on outcomes of GDMT become sig-
nificant early and thus any delay in its administration ex-
poses the patient to unnecessary risk. Hospitalizations
for HF decompensation can play a major role in the opti-
mization of GDMT. Both the ESC guidelines and the ACC/
AHA/HFSA guidelines recommend optimization of GDMT
before discharge in patients hospitalized for

decompensated HF."*? Based on recent data from RCTS,
early initiation of SGLT2i before discharge from hospital
is also warranted."->1%:21-26

Once GDMT with the four pillars of HFrEF treatment is
established, additional therapies can be considered in se-
lected patients (Figures 1 and 2). Diuretics remain the
cornerstone treatment to relieve congestion. They have
CoR | LoE C in the ESC guidelines and CoR 1 LoE B-NR in
the ACC/AHA/HFSA guidelines, based on the absence of
RCTs."2 Both guidelines agree about the use of ivabradine
with no major change compared with previous versions of
the guidelines.""* ACC/AHA/HFSA guidelines recommend
the combination of hydralazine and isosorbide dinitrate
to improve symptoms and reduce morbidity and mortality
for patients self-identified as African American with NYHA
Classes Il and IV HFrEF on optimal medical therapy with a
CoR 1A.2 This recommendation is less strong, CoR Ila LoE B,
in the ESC guidelines.’

According to both the ESC and the ACC/AHA/HFSA guide-
lines, digoxin may be considered in patients with HFrEF to
reduce HF hospitalizations (CoR IIb)."* The ESC guidelines
add an indication for digoxin for rate control in patients
with HFrEF and atrial fibrillation (CoR lla LoE C)."

Given the results of the VICTORIA (Vericiguat Global
Study in Subjects with HFrEF) trial, vericiguat is recom-
mended in patients with NYHA Classes II-IV who have
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Table 1

of Cardiology vs. American College of Cardiology/American Heart Association/Heart Failure Society of America guidelines

Recommendation for the medical treatment of heart failure and reduced left ventricular ejection fraction: European Society

ESC guidelines

ACC/AHA/HFSA guidelines

Recommendation Class Recommendation Class

and LoE and LoE

An ACEIl is recommended for patients with HFrEF to IA In patients with previous or current symptoms of 1A
reduce the risk of HF hospitalization and death. chronic HFrEF, the use of ACEl is beneficial to reduce

morbidity and mortality when the use of ARNI is not
feasible.

A beta-blocker is recommended for patients with IA In patients with HFrEF, with current or previous 1A
stable HFrEF to reduce the risk of HF hospitalization symptoms, use of 1 of the 3 beta-blockers proved to
and death. reduce mortality (e.g. bisoprolol, carvedilol,

sustained-release metoprolol succinate) is
recommended to reduce mortality and
hospitalizations.

An MRA is recommended for patients with HFrEF to IA In patients with HFrEF and NYHA Classes II-1V 1A
reduce the risk of HF hospitalization and death. symptoms, an MRA (spironolactone or eplerenone) is

recommended to reduce morbidity and mortality, if
eGFRis >30 mL/min/1.73 m? and serum potassium is
<5.0 mEq/L.

Dapagliflozin or empagliflozin is recommended for I A In patients with symptomatic chronic HFrEF, SGLT2i is 1A
patients with HFrEF to reduce the risk of HF recommended to reduce hospitalization for HF and
hospitalization and death. cardiovascular mortality, irrespective of the

presence of Type 2 diabetes.

Sacubitril/valsartan is recommended as a replacement 1B In patients with chronic symptomatic HFrEF NYHA Class 1 B-R
for an ACEIl in patients with HFrEF to reduce the risk Il or Il who tolerate an ACEI or ARB, replacement by
of HF hospitalization and death. an ARNI is recommended to further reduce morbidity

and mortality.

In patients with HFrEF and NYHA Classes II-11I 1A
symptoms, the use of ARNI is recommended to
reduce morbidity and mortality.

Diuretics are recommended in patients with HFrEF with 1C In patients with HF who have fluid retention, diuretics 1 B-NR
signs and/or symptoms of congestion to alleviate HF are recommended to relieve congestion, improve
symptoms, improve exercise capacity, and reduce HF symptoms, and prevent worsening HF.
hospitalizations.

An ARB is recommended to reduce the risk of HF 1B In patients with previous or current symptoms of 1A
hospitalization and CV death in symptomatic chronic HFrEF who are intolerant to ACEl because of
patients unable to tolerate an ACEI or ARNI. cough or angioedema and when the use of ARNI is not

feasible, the use of ARB is recommended to reduce
morbidity and mortality.

Ivabradine should be considered in symptomatic lla B For patients with symptomatic (NYHA Classes II-IIl) 2a B-R
patients with LVEF <35%, in SR and a resting heart stable chronic HFrEF (LVEF <35%) who are receiving
rate >70 b.p.m. despite treatment with an GDMT, including a beta-blocker at maximum
evidence-based dose of beta-blocker (or maximum tolerated dose, and who are in sinus rhythm with a
tolerated dose below that), ACEI/(or ARNI), and an heart rate of >70 b.p.m. at rest, ivabradine can be
MRA, to reduce the risk of HF hospitalization and CV beneficial to reduce HF hospitalizations and
death. cardiovascular death.

Ivabradine should be considered in symptomatic llaC
patients with LVEF <35%, in SR and a resting heart
rate >70 b.p.m. who are unable to tolerate or have
contraindications for a beta-blocker to reduce the
risk of HF hospitalization and CV death. Patients
should also receive an ACEI (or ARNI) and an MRA.

Soluble guanylate cyclase receptor stimulator IIb B In selected high-risk patients with HFrEF and recent 2b B-R
vericiguat may be considered in patients in NYHA worsening of HF already on GDMT, an oral soluble
Classes II-IV who have had worsening HF despite guanylate cyclase stimulator (vericiguat) may be
treatment with an ACEI (or ARNI), a beta-blocker and considered to reduce HF hospitalization and
an MRA to reduce the risk of CV mortality or HF cardiovascular death.
hospitalization.

Hydralazine and isosorbide dinitrate should be llaB For patients self-identified as African American with 1A

considered in self-identified black patients with LVEF
<35% or with an LVEF <45% combined with a dilated

NYHA Classes Il and IV HFrEF who are receiving
optimal medical therapy, the combination of

Continued
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Table 1 Continued

ESC guidelines ACC/AHA/HFSA guidelines
Recommendation Class Recommendation Class
and LoE and LoE
left ventricle in NYHA Classes Ill and IV despite hydralazine and isosorbide dinitrate is recommended
treatment with an ACEI (or ARNI), a beta-blocker and to improve symptoms and reduce morbidity and
an MRA to reduce the risk of HF hospitalization and mortality.
death.
Hydralazine and isosorbide dinitrate may be IIb B In patients with current or previous symptomatic HFrEF  2b C-LD
considered in patients with symptomatic HFrEF who who cannot be given first-line agents, such as ARNI,
cannot tolerate any of an ACEI, an ARB, or ARNI (or ACEI, or ARB, because of drug intolerance or renal
they are contraindicated) to reduce the risk of insufficiency, a combination of hydralazine and
death. isosorbide dinitrate might be considered to reduce
morbidity and mortality.
Digoxin may be considered in patients with 1Ib B In patients with symptomatic HFrEF despite GDMT (or  2b B-R
symptomatic HFrEF in sinus rhythm despite who are unable to tolerate GDMT), digoxin might be
treatment with an ACEI (or ARNI), a beta-blocker and considered to decrease hospitalizations for HF.

an MRA, to reduce the risk of hospitalization (both
all-cause and HF hospitalizations).
Digoxin should be considered when the ventricular rate llaC
remains high, despite beta-blockers, or when
beta-blockers are contraindicated or not tolerated.

ACEls include captopril, enalapril, lisinopril, ramipril, and trandolapril. Beta-blockers include bisoprolol, carvedilol, metoprolol succinate (CR/XL), and
nebivolol. MRAs include eplerenone and spironolactone. SGLT2 inhibitors include dapagliflozin, empagliflozin, and sotagliflozin (only in patients with T2DM
in the ESC guideline).

ARNI, angiotensin receptor neprilysin inhibitor; ACEls, angiotensin-converting enzyme inhibitors; ARB, angiotensin receptor blocker; CV, cardiovascular;
eGFR, estimated glomerular filtration rate; GDMT, guideline-directed medical therapy; HF, heart failure; HFrEF, heart failure with reduced ejection
fraction; LoE, level of evidence; LVEF, left ventricular ejection fraction; MRA, mineral corticoid receptor antagonist; NYHA, New York Heart
Association; SGLT2i, sodium-glucose co-transporter 2 inhibitors; SR, sinus rhythm.
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[ FCM ] despite GDMT, SR
[ Ivabradine ]
[ Digoxin ]

Black race, NYHA III-IV

Atrial fibrillation

\ [ Anticoagulation ]
AF ablation if AF-related ]

- [ WHF

ESClla B Hydralazine/ISDN

AHA 1A [

Additional
therapies Digoxin if rapid ventricular ] AHA 2b B-R

\ rate despite BB ESCllaC
/ \ NYHA class II-IV and

WHF despite OMT

Unable to tolerate any of GDMT

[ Hydralazine/ISDN

Aortic stenosis

Secondary MR .
[ SAVR/TAVI ] Vericiguat ]
AHA see dedicated GL GDMT
ESCIB AHA 1B-R

ESCllaB

[ TEER in selected patients

AHA see dedicated GLs
ESClla B

Figure 2 Additional therapies in specific subgroups of patients. AF, atrial fibrillation; AHA, ACC/AHA/HFSA Heart Association; BB, beta-blockers; CAD, cor-
onary artery disease; CABG, coronary artery bypass grafting; ESC, European Society of Cardiology; FCM, ferric carboxymaltose; GDMT, guideline-directed med-
ical treatment; GLs, guidelines; ISDN, isosorbide dinitrate; LVEF, left ventricular ejection fraction; MR, mitral regurgitation; NYHA, New York Heart
Association; OMT, optimal medical therapy; SAVR, surgical aortic valve replacement; SR, sinus rhythm; TAVI, transcatheter aortic valve implantation;
TEER, transcatheter edge-to-edge repair; WHF, worsening heart failure.
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worsening HF despite GDMT to reduce the risk of CV mor-
tality or HF hospitalization with no difference in the CoR

and LoE between the two guidelines (CoR llb, LoE 2b
B).1,2,27

Device therapy

Both guidelines recommend with CoR | A an implantable
cardioverter defibrillator (ICD) for primary prevention of
sudden cardiac death in patients with ischaemic HF aeti-
ology, after >40 days from a MI, NYHA Classes Il and llI
symptoms, LVEF <35%, >3 months (ESC) or on ‘chronic’
(ACC/AHA/HFSA) optimal medical therapy, and with ex-
pected survival >1 year."? In patients with a non-
ischaemic aetiology, ESC guidelines now provide a weaker
CoR for ICD implantation, compared with the ACC/AHA/
HFSA guidelines (lla vs. 1), based on the interpretation of
the results of the DANISH trial."">2® Furthermore, ACC/
AHA/HFSA guidelines give a CoR | with LoE B-R for patients
with an ischaemic aetiology, >40 days after MI, with LVEF
<30% and NYHA Class I, rather than Il and Ill, symptoms
despite GDMT, with expected survival >1 year.? Only the
ESC guidelines mention the indication for ICD for second-
ary prevention (CoR I, LoE A).

Cardiac resynchronization therapy (CRT) is recom-
mended for symptomatic patients with LVEF <35%, sinus
rhythm, left bundle branch block, and QRS duration
>150 ms (CoR I, LoE A) in both guidelines. Further differ-
ences are reported in Table 2. Of note, the QRS width min-
imum cut-off for CRT implantation is 120 ms in the ACC/
AHA/HFSA guidelines vs. 130 ms in the ESC ones.'3

Advanced heart failure

Both the AHA/ACC/HFSA and the ESC guidelines define
‘stage D HF/advanced HF’ using the 2018 HFA of ESC
definition, which is based on four distinct criteria.?’ The
Interagency  Registry for  Mechanically Assisted
Circulatory Support (INTERMACS) classification is used in
both versions for the indication to long-term mechanical
circulatory support (MCS) implantation.'3

Continuous or intermittent intravenous inotropic sup-
port is recommended for patients with advanced HF as a
bridge to transplantation or long-term MCS as well as pal-
liative care in the patients in whom these procedures are
contraindicated. However, the ESC guidelines do not go
beyond a CoR lIb, whereas the ACC/AHA/HFSA guidelines
have a stronger CoR 2a when inotropic agents are used
as a bridge to transplantation or MCS. "2 Heart transplant-
ation has a IC/1C recommendation in both guidelines.

The indications for short-term MCS are similar, whereas
those for long-term MCS differ. For long-term MCS, ESC
guidelines never go beyond CoR lla with LoE A for destin-
ation therapy and B as a bridge to transplantation.
Conversely, the AHA/ACC/HFSA guidelines recommend
long-term MCS to improve functional status, quality of
life, and survival in selected patients with advanced
HFrEF and NYHA Class IV symptoms who are deemed as de-
pendent on continuous intravenous inotropes or tempor-
ary MCS with CoR 1A. A CoR 2A is kept for the other
patients with no major difference from the ESC
guidelines. "2

Cardiovascular comorbidities

With respect to atrial fibrillation, oral anticoagulation has
a CoRland pulmonary vein ablation a CoR lla in both guide-
lines. Pulmonary vein ablation should be considered when
there is a clear association between paroxysmal or persist-
ent AF and worsening of HF symptoms, which persist des-
pite medical therapy (Figure 2). Ablation of the
atrioventricular node and permanent pacing has a CoR
IIb in the ESC guidelines and a CoR lla in the ACC/AHA/
HFSA ones. "2

Both guidelines recommend optimization of GDMT in pa-
tients with severe secondary mitral regurgitation and
HFrEF with surgery, in patients with an indication for con-
comitant coronary artery bypass surgery (CABG), and
transcatheter edge-edge mitral valve repair in those pa-
tients who fulfil the COAPT (Cardiovascular Outcomes
Assessment of the MitraClip Percutaneous Therapy for HF
Patients With Functional Mitral Regurgitation) trial inclu-
sion criteria, with a CoR lla to reduce HF hospitalizations
(Figure 2).%°

There are few data from RCTs regarding the effects of
coronary revascularization in patients with HFrEF. The
two guidelines provide different CoRs for coronary revas-
cularization based on different interpretations of the
STICH (Surgical Treatment for Ischemic Heart Failure) trial
and its long-term follow up.3"3% Thus, ACC/AHA/HFSA
guidelines recommend CABG in ‘selected patients with
HF, LVEF <35%, and suitable coronary anatomy’ (Class |
LoE B-R).% The ESC guidelines give a CoR Ila for CABG in pa-
tients with persistent symptoms of angina (or an angina
equivalent) and coronary anatomy suitable for revascular-
ization and a CoR llb for revascularization to improve
outcomes.’

Non-cardiovascular comorbidities

Both guidelines recommend periodic screening for an-
aemia and iron deficiency with iron replacement therapy
with ferric carboxymaltose in patients with iron defi-
ciency, with or without anaemia, to improve symptoms,
exercise capacity, and quality of life and to reduce rehos-
pitalizations in patients with a recent HF hospitalization,
according to the AFFIRM-AHF results. %33

The ACCE/AHA/HFSA guidelines give a CoR 2B to treat-
ment of hyperkalaemia with potassium-lowering agents
in patients on ACEI therapy. The ESC guidelines also give
indications for treatment of hyperkalaemia.?

Both guidelines give the same recommendations for
sleep disordered breathing. Treatment of predominant
central sleep apnoea with adaptive servoventilation is
contraindicated because of increased mortality in RCTs.
Obstructive sleep apnoea can be treated with continuous
positive airway pressure, bi-level positive airway pres-
sure, and adaptive servoventilation, although none of
these interventions has been shown to have beneficial ef-
fects on outcomes in HF.'+?

Conclusion

Generally, there is a high consistency between the ESC and
ACC/AHA/HFSA guidelines with respect to the treatment
of HFrEF. Strong evidence supports the administration of
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Table 2 Recommendation for device implantation in heart failure and reduced left ventricular ejection fraction: European Society of
Cardiology vs. American College of Cardiology/American Heart Association/Heart Failure Society of America guidelines

ESC guidelines

ACC/AHA/HFSA guidelines

Recommendation Class Recommendation Class
and LoE and LoE
An ICD is recommended to reduce the risk of sudden 1A
death and all-cause mortality in patients who have
recovered from a ventricular arrhythmia causing
haemodynamic instability, and who are expected to
survive for >1 year with good functional status, in
the absence of reversible causes or unless the
ventricular arrhythmia has occurred <48 h after a
MI.
ICD—Primary prevention
An ICD is recommended to reduce the risk of sudden 1A In patients with non-ischaemic DCM or ischaemic heart 1A
death and all-cause mortality in patients with disease at least 40 days post-MI with LVEF <35% and
symptomatic HF (NYHA Classes Il and Ill) of an NYHA Class Il or Ill symptoms on chronic GDMT, who
ischaemic aetiology (unless they have had a Ml in the have reasonable expectation of meaningful survival
prior 40 days), and an LVEF <35% despite >3 months for >1 year, ICD therapy is recommended for primary
of OMT, provided they are expected to survive prevention of SCD to reduce total mortality.
substantially >1 year with good functional status.
An ICD should be considered to reduce the risk of lla A As above
sudden death and all-cause mortality in patients
with symptomatic HF (NYHA Classes Il and IIl) of a
non-ischaemic aetiology, and an LVEF <35% despite
>3 months of OMT, provided they are expected to
survive substantially >1 year with good functional
status.
= In patients at least 40 days post-MI with LVEF <30% and 1B-R
NYHA Class | symptoms while receiving GDMT, who
have reasonable expectation of meaningful survival
for >1 year, ICD therapy is recommended for primary
prevention of SCD to reduce total mortality.
Patients should be carefully evaluated by an llaB
experienced cardiologist before generator
replacement, because management goals, the
patient’s needs and clinical status may have
changed.
Awearable ICD may be considered for patients with HF IIb B
who are at risk of sudden cardiac death for a limited
period or as a bridge to an implanted device.
Cardiac resynchronization therapy
CRT is recommended for symptomatic patients with HF 1A For patients who have LVEF <35%, sinus rhythm, LBBB 1B-R
in SR with a QRS duration >150 ms and LBBB QRS with a QRS duration >150 ms, and NYHA Class I, Ill, or
morphology and with LVEF <35% despite OMT in ambulatory IV symptoms on GDMT, CRT is indicated to
order to improve symptoms and reduce morbidity reduce total mortality, reduce hospitalizations, and
and mortality. improve symptoms and QOL
CRTrather than RV pacing is recommended for patients 1A For patients on GDMT who have LVEF <35% and are 2a B-NR
with HFrEF regardless of NYHA class or QRS width undergoing placement of a new or replacement
who have an indication for ventricular pacing for device implantation with anticipated requirement
high-degree AV block in order to reduce morbidity. for significant (>40%) ventricular pacing, CRT can be
This includes patients with AF. useful to reduce total mortality, reduce
hospitalizations, and improve symptoms and QOL.

In patients with high-degree or complete heart block 2a B-R
and LVEF of 36-50%, CRT is reasonable to reduce total
mortality, reduce hospitalizations, and improve
symptoms and QOL.

In patients with AF and LVEF <35% on GDMT, CRTcan be 2a B-NR

useful to reduce total mortality, improve symptoms
and QOL, and increase LVEF, if: (i) the patient
requires ventricular pacing or otherwise meets CRT
criteria and (ii) atrioventricular nodal ablation or

Continued
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Table 2 Continued
ESC guidelines ACC/AHA/HFSA guidelines
Recommendation Class Recommendation Class
and LoE and LoE
pharmacological rate control will allow near 100%
ventricular pacing with CRT.
CRT should be considered for symptomatic patients lla B For patients who have LVEF <35%, SR, a non-LBBB 2a B-R
with HF in SR with a QRS duration >150 ms and pattern with a QRS duration >150 ms, and NYHA Class
non-LBBB QRS morphology and with LVEF <35% II, 111, or ambulatory Class IV symptoms on GDMT, CRT
despite OMT in order to improve symptoms and can be useful to reduce total mortality, reduce
reduce morbidity and mortality. hospitalizations, and improve symptoms and QOL
CRT should be considered for symptomatic patients lla B For patients who have LVEF <35%, sinus rhythm, LBBB ~ 2a B-NR
with HF in SR with a QRS duration of 130-149 ms and with a QRS duration of 120 to 149 ms, and NYHA Class
LBBB QRS morphology and with LVEF <35% despite I, 1ll, or ambulatory IV symptoms on GDMT, CRT can
OMT in order to improve symptoms and reduce be useful to reduce total mortality, reduce
morbidity and mortality. hospitalizations, and improve symptoms and QOL.
Patients with an LVEF <35% who have received a Ila B
conventional pacemaker or an ICD and subsequently
develop worsening HF despite OMT and who have a
significant proportion of RV pacing should be
considered for ‘upgrade’ to CRT.
CRT may be considered for symptomatic patients with IIb B For patients who have LVEF <35%, sinus rhythm, a 2b B-NR
HF in SR with a QRS duration of 130-149 ms and non-LBBB pattern with QRS duration of 120-149 ms,
non-LBBB QRS morphology and with LVEF <35% and NYHA Class |l or ambulatory Class IV on GDMT,
despite OMT in order to improve symptoms and CRT may be considered to reduce total mortality,
reduce morbidity and mortality. reduce hospitalizations, and improve symptoms and
QOL.
For patients who have LVEF <30%, ischaemic cause of =~ 2b B-NR

HF, sinus rhythm, LBBB with a QRS duration >150 ms,
and NYHA Class | symptoms on GDMT, CRT may be
considered to reduce hospitalizations and improve
symptoms and QOL.

AF, atrial fibrillation; AV, atrioventricular; CRT, cardiac resynchronization therapy; DCM, dilated cardiomyopathy; GDMT, guideline-directed medical
therapy; HF, heart failure; ICD, implantable cardioverter defibrillator; LBBB, left bundle branch block; LVEF, left ventricular ejection fraction; M,
myocardial infarction; NYHA, New York Heart Association; OMT, optimal medical therapy; QOL, quality of life; RV, right ventricular; SCD, sudden

cardiac death; SR, sinus rhythm.

four classes of drugs to improve outcomes and quality of
life of the patients with HFrEF. Some minor differences re-
main with regards to additional therapies for specific sub-
groups and the indications for devices.
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