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CCM = cardiac contractility modulation; CV = cardiovascular;
ED = emergency department; EF = ejection fraction;
HF = heart failure; HFPEF/HFREF = HF (with preserved/reduced) EF;
HR = hazard ratio; ICD = implantable cardioverter defibrillator;
LVEF = left ventricular EF; NPV/PPV = negative/positive predictive value;
NYHA = New York Heart Association; QALY = quality-adjusted life-year;
QOL = quality of life; SGLT = sodium glucose cotransporter.

Abbreviations used in this issue:

Welcome to the sixtieth issue of Heart Failure Research Review.
After beginning this issue with a randomised trial of haemodynamic-guided management via remote pulmonary artery pressure 
monitoring for reducing HF events and mortality across the spectrum of HF symptom severity, we report on the cost-effectiveness 
of dapagliflozin among DAPA-HF trial participants with chronic HFREF (from the USA’s perspective, of course). Another analysis 
of DAPA-HF has reported the incidence of ventricular arrhythmias and sudden death in dapagliflozin recipients with HFREF, while 
another SGLT-2 inhibitor, empagliflozin, is the focus of another selected paper, a post hoc analysis of the EMPEROR-Reduced 
trial that evaluated the interplay of systolic BP and empagliflozin effects in chronic HFREF. This issue concludes with a pilot trial 
investigating whether a lung ultrasound-guided strategy in the ED setting could improve pulmonary congestion in acute HF.
We hope this update in HF research is informative for you. We look forward to comments and suggestions.
Kind Regards,
Professor Andrew Coats
andrew.coats@researchreview.com.au

Haemodynamic-guided management of heart failure (GUIDE-HF)
Authors: Lindenfeld J et al.
Summary: The GUIDE-HF trial randomised patients with HF who had undergone successful pulmonary artery pressure 
monitor implantation and either a recent hospitalisation for HF or an elevated natriuretic peptide level to either haemodynamic-
guided HF management according to pulmonary artery pressure (n=497) or usual care (n=503). There was no significant 
difference between the haemodynamic-guided management versus control group for the 12-month incidence of primary 
endpoint events (composite of all-cause mortality and total HF events [HF hospitalisations and urgent HF hospital visits]; 
0.563 vs. 0.640 per patient-year [p=0.16]); a significant difference was seen (0.553 vs. 0.682 per patient-year [p=0.049]) 
in a pre-COVID-19 impact analysis, but a 21% decrease in the control group during COVID-19 reduced the difference (0.536 
vs. 0.597 per patient-year [p=0.53]). Similarly, haemodynamic guidance did not significantly impact the cumulative HF event 
incidence in the overall study analysis but did in the pre-COVID-19 analysis (respective HRs 0.85 [95% CI 0.70–1.03] and 
0.76 [0.61–0.95]). There were no device or system-related complications for 99% of the participants.

Comment: The earlier CHAMPION trial had shown a benefit of pulmonary artery pressure monitoring by the CardioMEMS™ 
device, but this had been in patients with NYHA class III HF. It was important to see if the previously demonstrated benefit could 
extend to patients with a broader range of severity of NYHA class as well as those not recently admitted for a HF hospitalisation. 
The trial result was not positive by conventional statistical techniques, but like many trials in the COVID era, it had been 
affected by a reduction in the frequency of HF hospitalisations during COVID, a feature commonly seen but not entirely 
explained. It is felt that patients may be less willing to come to hospital because of the fear of catching COVID. A prespecified 
analysis of this trial based on looking at the results before and after the COVID era suggested that there was a prespecified 
significant interaction, thereby allowing a separate look at the results before COVID struck. In this analysis, there was a 
significant reduction in the composite endpoint of mortality or HF event hospitalisation, 177 primary events (0.553 per 
patient-year) in the intervention group and 224 events (0.682 per patient-year) in the control group (HR 0.81 [95% CI 
0.66–1.00; p=0.049]). Thus it is not entirely clear whether this should be considered a confirmatory positive trial for the 
earlier CHAMPION trial or a neutral trial. Most observers feel that it is supportive of the benefits seen in the CHAMPION trial.

Reference: Lancet 2021;398:991–1001
Abstract

Cost-effectiveness of dapagliflozin for treatment of patients with heart 
failure with reduced ejection fraction
Authors: Parizo JT et al.
Summary: A Markov cohort model was applied to data from the DAPA-HF trial and other published literature to estimate 
the cost effectiveness of dapagliflozin for chronic HFREF therapy. It was estimated that compared with standard care, 
dapagliflozin therapy would result in a mean of 0.78 additional life-years and 0.46 additional QALYs at an incremental cost 
of US$38,212, resulting in a cost per QALY gained of US$83,650. The cost per QALY did not differ significantly for patients 
with versus without diabetes, or for those with mild or moderate HF-related health status impairment. Estimates of the effect 
on mortality and duration of therapy effectiveness were the factors that cost-effectiveness was most sensitive to. A 43% 
reduction in the cost of dapagliflozin would result in the cost per QALY gained falling below US$50,000.

Comment: In addition to the efficacy of therapeutic interventions in HF, affordability and cost effectiveness are critical. Thus 
following the positive DAPA-HF trial, which showed dapagliflozin could reduce CV-related mortality and HF hospitalisations 
in addition to improving HF-specific QOL scores in HFREF, this report of the cost effectiveness of dapagliflozin is very 
timely. The authors used the well-respected Markov cohort cost-effectiveness model to estimate therapy effectiveness, 
transition probabilities and utilities from the DAPA-HF trial and other papers. In their model, dapagliflozin was associated 
with 0.78 additional life-years and 0.46 additional QALYs at an incremental cost of US$38,212, resulting in a cost per QALY 
gained of US$83,650, being similar for patients with or without diabetes, and being considered of intermediate value. This 
is acceptable in the USA, but may require separate analysis in other healthcare systems with different cost structures.

Reference: JAMA Cardiol 2021;6:926–35
Abstract
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Cardiac contractility modulation in patients 
with ischemic versus non-ischemic 
cardiomyopathy
Authors: Fastner C et al.
Summary: The MAINTAINED observational study retrospectively compared the 
long-term therapeutic effects of CCM (cardiac contractility modulation) therapy 
in 174 consecutive patients with ischaemic or nonischaemic cardiomyopathy 
who had a CCM device implanted. Compared with patients with ischaemic 
cardiomyopathy, those with nonischaemic cardiomyopathy had a significantly 
higher LVEF after 3 years of CCM therapy (35% vs. 30% [p=0.0211]) and a 
higher tricuspid annular plane systolic excursion after 5 years (21% vs. 18% 
[p=0.0437]), but no significant difference for any of the other effectiveness 
parameters assessed. Over the entire follow-up period, the overall mortality 
rate was 35%, with only patients with ischaemic cardiomyopathy having a 
3-year mortality rate that was lower than predicted (35% vs. 43% [p=0.0395]).

Comment: CCM uses an electrical device to stimulate the myocardium 
during the absolute refractory period of myocardial electrical systole. This 
has long been known to increase the force of contraction of cardiomyocytes, 
and has been shown in earlier trials to lead to myocardial changes associated 
with remodelling and to clinical benefits in terms of exercise capacity. 
An added benefit is that CCM is usable in patients ineligible for cardiac 
resynchronisation therapy because of normal QRS duration. This report 
compared the long-term effects of CCM in patients with ischaemic versus 
nonischaemic HF. The authors found that in this nonrandomised cohort 
of 174 patients implanted with the Optimizer® CCM device, LVEF was 
significantly higher in nonischaemic patients after 3 years (35 ±9% vs. 
30 ±9% [p=0.0211]), as well as tricuspid annular plane systolic excursion 
being significantly higher (21 ±5% vs. 18 ±5% [p=0.0437]), but with no 
other efficacy differences between ischaemic and nonischaemic patients. 
A modestly lower mortality rate was seen compared with the prognostic 
MAGGIC score predicted for these patients.

Reference: Int J Cardiol 2021;342:49–55
Abstract

Empagliflozin improves cardiovascular and 
renal outcomes in heart failure irrespective of 
systolic blood pressure
Authors: Böhm M et al., on behalf of the EMPEROR-Reduced Trial Committees 
and Investigators
Summary: These researchers used EMPEROR-Reduced data to evaluate the 
interplay of systolic BP and the effects of empagliflozin in 3730 study participants 
who had been randomised according to baseline systolic BP. Over a median 
16 months in placebo recipients, a significant inverse relationship was seen 
between baseline systolic BP and CV-related death or hospitalisation for HF risk 
(p=0.0015 for trend). After correction for placebo, participants with baseline 
systolic BPs of <110, 110–130 and >130mm Hg had a slight early increase, 
no change and a slight decrease, respectively, with borderline significance 
between groups after 4 and 12 weeks (p=0.05–0.10 for interaction) but not 
beyond. Systolic BP at baseline had no influence on the effect of empagliflozin 
to reduce HF events or renal endpoints. Symptomatic hypotension was not 
increased in empagliflozin recipients with baseline systolic BPs <110mm Hg.

Comment: It is known that the SGLT-2 inhibitor empagliflozin reduces the 
composite of CV death or HF hospitalisation in HFREF patients (EMPEROR-
Reduced trial), and a particular attraction of this drug class is that it has 
very modest effects on BP. Other guideline-directed medical therapies often 
reduce BP more significantly than the SGLT-2 inhibitors. It is important 
therefore to understand what the relationship is between systolic BP and 
outcomes in patients treated with an SGLT-2 inhibitor. In EMPEROR-
Reduced, the 3730 patients with HFREF showed systolic BP levels at 
baseline (<110mm Hg, n=928; 110–130mm Hg, n=1755; >130mm 
Hg, n=1047). In the placebo group, systolic BP was inversely related to 
outcome, with those with lower systolic BPs faring worse. There is always 
more concern about commencing HF therapy in those with low initial BPs, 
and in this regard it was reassuring to see that empagliflozin actually led 
to a small placebo-corrected increase in systolic BP in those at highest 
risk, starting at <110mm Hg, and that these higher-risk patients (due to 
their systolic BP being <110mm Hg) did not have an increased risk of 
symptomatic hypotension.

Reference: J Am Coll Cardiol 2021;78:1337–48
Abstract

Effect of dapagliflozin on ventricular arrhythmias, resuscitated 
cardiac arrest, or sudden death in DAPA-HF
Authors: Curtain JP et al.

Summary: This post hoc analysis of the DAPA-HF trial examined the effect of dapagliflozin on the incidences 
of ventricular arrhythmia and sudden death in 4744 study participants with HFREF. The proportion of 
participants who experienced a serious ventricular arrhythmia was 2.4%, and 41% of the 500 CV-related 
deaths occurred suddenly. Overall, 5.9% of dapagliflozin recipients and 7.4% of placebo recipients 
experienced a composite outcome event (ventricular arrhythmia, resuscitated cardiac arrest or sudden 
death; HR 0.79 [95% CI 0.63–0.99]).

Comment: This interesting post hoc analysis of the DAPA-HF trial looked at the effect of dapagliflozin 
on ventricular arrhythmias and the risk of sudden death. There has been a perception recently that the 
risk of sudden cardiac death in HFREF has been reducing since the introduction of widespread effective 
neurohormonal antagonists in the management of HFREF. The authors studied serious adverse event 
reports ascribed to ventricular arrhythmias or cardiac arrest and adjudicated sudden death. Dapagliflozin 
significant reduced the risk of serious ventricular arrhythmia, resuscitated cardiac arrest, or sudden 
death (5.9%, compared with 7.4% on placebo [p=0.037]), adding another useful potential benefit of this 
drug class. The exact mode of action of these multi-action agents remains uncertain, but a reduction in 
ventricular arrhythmia risk looks to be part of their benefit. It is possible this might be a specific effect 
of dapagliflozin, but given the similarity of DAPA-HF and EMPEROR-Reduced, it is more likely an effect 
seen with both these proven SGLT-2 inhibitors.

Reference: Eur Heart J 2021;42:3727–38
Abstract

Performance of the H2FPEF and the HFA-PEFF scores for the 
diagnosis of heart failure with preserved ejection fraction in 
Japanese patients
Authors: Tada A et al.

Summary: The diagnostic performances of the H2FPEF score and the HFA-PEFF algorithm for diagnosing 
HFPEF were evaluated in 194 Japanese registrants recently hospitalised for acute decompensated HF, with 
a non-HFPEF cohort of 178 patients who underwent echocardiography to investigate the cause of dyspnoea 
used as a control group. For diagnosing NFPEF, H2FPEF scores of 6–9 points had specificity of 97% and 
a PPV of 94%, while scores of 0–1 point had sensitivity of 97% and an NPV of 93% for ruling out HFPEF. 
For HFA-PEFF, scores of 5–6 points had specificity of 84% and a PPV of 82% for diagnosing HFPEF, and 
scores of 0–1 had sensitivity of 99% and an NPV of 89% for ruling it out. The diagnostic accuracy of the 
H2FPEF score was significantly better than that of the HFA-PEFF score.

Comment: HFPEF is more difficult to diagnose than HFREF. Two scoring systems, H2FPEF score and 
HFA-PEFF algorithm, have been proposed recently to aid in the diagnosis HFPEF. The investigators 
in this study assessed the diagnosis of HFPEF in patients admitted to Japanese hospitals with acute 
decompensated HF, evaluating both scores against the gold-standard of a clinical HFPEF diagnosis 
in a nationwide HFPEF-specific registry. In 194 HFPEF patients and 178 controls, both scores had 
acceptable rule-in and rule-out values, with the H2FPEF score performing significantly better than 
the HFA-PEFF (area under the curve, 0.89 vs. 0.82 [p=0.004]). What this analysis fails to appreciate, 
however, is that the two ‘scores’ are of limited value in diagnosing HFPEF, but for different reasons. 
H2FPEF is essentially an epidemiological risk score rather than a diagnostic test, and the HFA-PEFF 
score is a very complicated and expensive series of tests that could be used to derive a diagnosis, but 
with most of the elements not being available in routine practice, leaving us with the diagnosis of HFPEF 
remaining a clinical diagnosis of classical signs and symptoms caused by a structural or functional 
abnormality of the heart and confirmed by evidence of haemodynamic congestion or elevated BNP 
(brain natriuretic peptide) levels.

Reference: Int J Cardiol 2021;342:43–8
Abstract

Independent commentary by Professor Andrew Coats
Andrew was born and schooled in Melbourne and studied medicine at Oxford and Cambridge. He has 
more than 110,000 citations, and an H-index of 141. He served as Editor-in-Chief of the International 
Journal of Cardiology from 1999 to 2016. Andrew published the first randomised trial of exercise 
training for CHF. Andrew has been Chairman or Committee member of multiple major clinical trials. 
He has served as Head of Cardiology at Imperial College and Royal Brompton Hospital, London, as 
Dean of Medicine and Deputy Vice-President at the University of Sydney, and as Joint Academic 
Vice-President of the University of Warwick, UK, and Monash University, Australia. He is presently 
President of the Heart Failure Association of the ESC.

Heart Failure Research ReviewTM

http://www.researchreview.com.au
https://www.internationaljournalofcardiology.com/article/S0167-5273(21)01193-1/fulltext
https://www.sciencedirect.com/science/article/pii/S0735109721057879
https://academic.oup.com/eurheartj/article/42/36/3727/6358075
https://www.internationaljournalofcardiology.com/article/S0167-5273(21)01211-0/fulltext


www.researchreview.com.au a RESEARCH REVIEW publication

3

Heart Failure Research ReviewTM

PBS Information: Restricted benefit. Moderate to  
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NEBILET (nebivolol hydrochloride) tablets 1.25mg, 5mg, 10mg. 
Indication(s): Essential hypertension. Stable chronic heart failure (CHF) as an 
adjunct to standard therapies in patients 70 years or older. Dose and Method 
of Administration: Once daily dosing, can be given with or without meals, 
consistent approach is recommended. Indication 1 - Hypertension: 5 mg 
daily. Renal insufficiency: recommended starting dose is 2.5 mg daily, can 
be increased to 5 mg if needed. Patients > 65 years: recommended starting 
dose is 2.5 mg daily, can be increased to 5 mg if needed. Patients > 75 years: 
caution must be exercised and these patients should be monitored closely. 
Indication 2 - CHF: The initial up titration should be done gradually at 1-2 weekly 
intervals based on patient tolerability, starting at 1.25 mg once daily, increased 
to 2.5 mg, then to 5 mg and then to 10 mg once daily. Initiation of therapy 
and every dose increase should be done under close medical supervision 
for at least 2 hours. No dose adjustment is required in patients with mild to 
moderate renal insufficiency. Use in patients with severe renal insufficiency 
(serum creatinine ≥ 250 micromol/L) is not recommended. Contraindications: 
Hypersensitivity to the active or any of the excipients; liver insufficiency or liver 
function impairment; acute heart failure; cardiogenic shock or episodes of heart 
failure decompensation requiring IV inotropic therapy; sick sinus syndrome, 
including sino-atrial block; second and third degree heart block (without a 
pacemaker); history of bronchospasm (e.g. including COPD) and/or asthma; 
untreated phaeochromocytoma; metabolic acidosis; bradycardia (HR < 60 
bpm prior to starting therapy); hypotension (systolic BP < 100 mmHg); severe 
peripheral circulatory disturbances. Precautions: Avoid abrupt cessation 
unless clearly indicated – reduce dosage gradually over 1-2 weeks. If it must 
be withdrawn abruptly, close observation is required. Anaesthesia; untreated 
congestive heart failure, unless stabilised; bradycardia; peripheral circulatory 
disorders (e.g. Raynaud’s disease, intermittent claudication); first degree heart 
block; Prinzmetal’s or variant angina; lipid and carbohydrate metabolism – 
does not affect glucose levels in diabetic patients, but may mask symptoms 
of hypoglycaemia; hyperthyroidism; COPD; asthma; phaeochromocytoma; 
various skin rashes; conjunctival xerosis; oculomucocutaneous syndrome; 
psoriasis; increased sensitivity to allergens and severity of anaphylactic 
reactions; galactose intolerance, Lapp-lactase deficiency or glucose-galactose 
malabsorption; hepatic insufficiency or impaired liver functions; severe renal 
insufficiency; children and adolescents; pregnancy (Cat C); lactation; driving 
vehicles or operating machines. See approved PI. Interactions: Combination 
not recommended: Class I antiarrhythmics; calcium channel antagonists 
(verapamil/diltiazem); centrally-acting antihypertensives; other beta-blockers 
(incl. eye drops). Combination to be used with caution: Class III antiarrhythmics; 
anaesthetics (volatile); insulin and other oral diabetic medicines; calcium 
antagonists (dihydropyridine type); catecholamine depleting agents; baclofen; 
amifostine. For other combinations requiring careful consideration, see 
approved PI. Adverse effects: Headache, dizziness, tiredness, fatigue, 
paraesthesia, constipation, nausea, diarrhoea, cardiac failure aggravated, 
bradycardia, hypotension, hypertension, atrial fibrillation, angina pectoris, 
dyspnoea, oedema, slowed AV conduction/AV-block, bronchospasm. Post-
marketing reports of hypersensitivity, angioneurotic oedema, abnormal hepatic 
function, acute pulmonary oedema, acute renal failure, myocardial infarction, 
Raynaud’s phenomenon, thrombocytopenia. See approved PI. [mPI Version 8.0]

References: 1. NEBILET® Approved Product Information, 13 November 2020. 
2. Flather MD et al. Eur Heart J 2005; 26: 215–25. 
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Rehabilitation intervention in older patients with acute 
heart failure with preserved versus reduced  
ejection fraction
Authors: Mentz RJ et al.

Summary: This analysis of REHAB-HF trial data evaluated treatment interactions according to EF 
subgroup in 349 older patients hospitalised with acute decompensated HF; REHAB-HF showed 
that an early multidomain rehabilitation intervention was associated with improved physical 
function. The 185 participants with HFPEF were more often women (61% vs. 43%) and had 
significantly worse physical function, frailty, QOL and depression scores at baseline compared 
with the 164 who had HFREF. Compared with participants with HFREF, those with HFPEF had 
nonsignificantly larger effect sizes at 3 months for SPPB (Short Physical Performance Battery) 
score (+1.9 vs. +1.1 points), 6-minute walk distance (+40 vs. +27m) and Kansas City 
Cardiomyopathy Questionnaire score (+9 vs. +6 points). In addition, participants with HFPEF 
(versus HFREF) had a nominally lower all-cause rehospitalisation rate with the intervention 
(0.83 vs. 0.99 [p=0.40 for interaction]), and their all-cause mortality benefit was greater 
(intervention rate ratios 0.63 vs. 2.21 [p=0.08 for interaction]), as was their global rank composite 
endpoint of death, all-cause rehospitalisation and SPPB score (p=0.098 for interaction).

Comment: Exercise rehabilitation has long been advised as an effective way of improving 
exercise capacity and QOL in patients with HFREF. Less evidence has been accumulated 
for HFPEF, but given the similarity of noncardiac manifestations, most experts believe that 
exercise training would also be beneficial in this group as well. There have been few in 
the way of comparative evaluations of exercise training of these two groups of patients. 
Recently, a very interesting pragmatic study REHAB-HF was reported. It recruited a group 
of patients recently admitted for an episode of acute decompensated HF. These were 
elderly patients with an extremely high rate of frailty or pre-frailty. They only had able to 
walk 4m, even with an assisting device, to be eligible for inclusion. In a randomised design 
they received personalised exercise training supervision or control. The primary endpoint 
showed a highly significant and clinically relevant improvement in simple measures of 
functional capacity. This interesting post hoc analysis looked at patients with HFPEF 
compared with those with HFREF, and found that HFPEF patients, who were more limited 
at baseline, derived greater benefit from the intervention. This may have important 
implications for more widespread use of personalised rehabilitation, even in frail elderly 
patients with a high rate of HFPEF.

Reference: JACC Heart Fail 2021;9:747–57
Abstract

Lung ultrasound-guided emergency department 
management of acute heart failure (BLUSHED-AHF)
Authors: Pang PS et al.

Summary: Patients presenting to an ED with acute HF (n=130) were randomised to a 6-hour 
pulmonary ultrasound-guided treatment strategy versus usual care in this pilot trial. There 
was no significant difference between the ultrasound-guided versus usual care group for the 
proportion of participants with B-lines ≤15 at 6 hours (primary outcome; 25.0% vs. 27.5% 
[p=0.83]), the number of B-lines at 6 hours (35.4 vs. 34.3 [p=0.82]) or days alive and out of 
hospital (21.3 vs. 21.3 [p=0.99]), but the ultrasound-guided group experienced a significantly 
greater reduction in the number of B-lines during the first 48 hours (p=0.04).

Comment: Admissions for acute decompensated HF are a major healthcare burden, 
being both extremely expensive and associated with increased risk in many patients 
with HF. The optimal management of an acute HF admission remains unclear, but there 
is also increased pressure on reducing both the length of stay in hospital and the risk of 
re-admission for another episode of HF in the future. Sometimes these two requirements 
pull in opposite directions. One of the areas of recent interest has been whether early 
and more complete resolution of residual congestion would be of benefit to the patient. 
Multiple studies have suggested that patients discharged with residual congestion fare 
worse than those with complete resolution of congestion. The issue is how quickly can 
we relieve congestion. This relatively small controlled study (n=130) randomised patients 
to the use of lung ultrasound to measure B-lines as a marker of congestion to guide 
decongestion therapy versus usual care. Although the primary endpoint was not met at 
48 hours, there was more resolution of congestion in the lung ultrasound group, and this 
simple technique may be of use if this can be confirmed in larger trials. The trial was not 
big enough to establish any effect on long-term clinical outcomes.

Reference: JACC Heart Fail 2021;9:638–48
Abstract

2021 ESC guidelines for the diagnosis and treatment 
of acute and chronic heart failure
Authors: McDonagh TA et al., ESC Scientific Document Group
Summary: This 128-page article presented the ESC Guideline developed by the Task Force 
for the diagnosis and treatment of acute and chronic HF of the ESC (European Society of 
Cardiology), with a special contribution from the ESC’s Heart Failure Association. The 
guideline is targeted at health professionals involved in the management of HF, and provides 
an extensive list of practical, evidence-based recommendations, including a long list of 
new recommendations and a revised format since the last update in 2016. New concepts 
introduced include: i) changing of the term ‘heart failure with mid-range ejection fraction’ to 
‘heart failure with mildly reduced ejection fraction’ (or HFmrEF); ii) a new simplified treatment 
algorithm for treating HFREF; iii) the addition of a treatment algorithm for HFREF according 
to phenotype; iv) modified acute HF classification; v) updated treatments for most non-CV 
comorbidities; vi) updates on cardiomyopathies; and vii) the addition of key quality indicators.

Comment: It has been 5 years since the last instalment of the influential European 
guidelines for the management of HF. In these 2021 guidelines, we have seen significant 
changes. The first is that a new class of drugs, the SGLT-2 inhibitors (specifically 
dapagliflozin and empagliflozin), are given a class 1A recommendation for the treatment of 
HFREF, and for the first time the central treatment algorithm suggests that there are four 
foundational drug classes for the treatment of HFREF and they are not recommended to 
be given in any particular sequence. All four classes are given equal billing at the top of 
the algorithm. This leaves it to the clinician to decide how best to initiate treatments. What 
is stressed in the new guidelines is the importance of looking at individual patient profiles 
and issues such as comorbidities and physiological parameters such as BP, heart rate, 
renal function, potassium level, etc to determine which of the recommended treatments 
should be commenced first. The aim is to get patients onto as much guideline-directed 
medical therapy as possible in the shortest possible time. There are now also modest 
IIb B ‘may be considered’ recommendations for a series of drug classes for HFmrEF.

Reference: Eur Heart J 2021;42:3599–726
Abstract

Longitudinal outcomes associated with non-evidence-
based implantable cardioverter-defibrillators among 
medicare beneficiaries
Authors: Daimee UA et al.
Summary: These researchers reported outcomes over up to 4.5 years associated with the use of 
non-evidence-based ICDs between 2010 and 2013 in US Medicare registrants; 9609 of 71,666 
ICDs used were classified as non-evidence-based. Compared with patients who were managed 
with evidence-based ICDs, those managed with non-evidence-based ICDs had higher risks 
of mortality that declined over three timepoints assessed, namely 90 days, 1 year and 3 years 
(respective HRs 1.44 [CI 1.37–1.52], 1.19 [1.15–1.24], and 1.03 [0.98–1.08]), with similar results 
seen for all-cause hospitalisations at these timepoints (1.17 [1.14–1.20], 1.04 [1.00–1.07] 
and 0.94 [0.90–0.99]).

Comment: Most HF guidelines give recommendations for the use of ICD devices for 
primary prevention of sudden cardiac death. These recommendations are usually restricted 
to patients with severe LV systolic impairment, LVEF≤ 35%, and exclude patients with 
recent myocardial infarction. This analysis of Medicare-linked data from the National 
Cardiovascular Data Registry’s ICD Registry, performed between 2010 and 2013, shows 
that the 13.4% of patients who received an ICD did not have an evidence-based indication. 
These patients had higher early mortality and complication rates compared with those 
with an evidence-based indication, especially in the first 3 years, but thereafter the extra 
risk disappeared. Whilst it is impossible to account for potentially confounding factors 
in the reasons doctors gave this non-evidence based treatment, it does suggest there 
is an adverse outcome from using ICDs in nonrecommended circumstances. The fact 
that the extra risk disappears after 3 years is not easily explicable.

Reference: Am J Cardiol 2021;155:64–71
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