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Abstract

We witnessed major advances in the management of heart failure (HF) in 2022. Results of recent clinical and preclinical inves-
tigations aid preventive strategies, diagnostic efforts, and therapeutic interventions, and collectively, they hold promises for a
more effective HF care for the near future. Accordingly, currently available information extends the 2021 European Society of
Cardiology guidelines and provides a solid background for the introduction of improved clinical approaches in the number of
HF-related cases. Elaboration on the relationships between epidemiological data and risk factors lead to better understanding
of the pathophysiology of HF with reduced ejection fraction and HF with preserved ejection fraction. The clinical consequences
of valvular dysfunctions are increasingly interpreted not only in their haemodynamic consequences but also in association with
their pathogenetic factors and modern corrective treatment possibilities. The influence of coronavirus disease 2019 pandemic
on the clinical care of HF appeared to be less intense in 2022 than before; hence, this period allowed to refine coronavirus
disease 2019 management options for HF patients. Moreover, cardio-oncology emerges as a new subdiscipline providing sig-
nificant improvements in clinical outcomes for oncology patients. Furthermore, the introduction of state-of-the-art molecular
biologic methods, multi-omic approaches forecast improved phenotyping and precision medicine for HF. All above aspects are
addressed in this article that highlights a selection of papers published in ESC Heart Failure in 2022.
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Introduction

Despite major advances in present time cardiology, heart fail-
ure (HF) most probably remains a major health problem in the
coming decades worldwide. Results of randomized controlled
trials form the backbone of the management of this syn-
drome. Nevertheless, with the advent of novel diagnostic/
therapeutic approaches and better understanding of the path-
ophysiology of HF, a number of new questions arise. Finding
the proper responses for these questions paves the way for
better HF management in the years to come. In this review ar-
ticle, the editorial team of ESC Heart Failure proudly offers a
selection of papers that impressively advanced our knowledge
on HF both at the clinical and preclinical levels in 2022.

Risk factors and prevention

Guidelines have called for a greater focus on prevention of HF
to curtail its growing burden,1 but there is lack of studies able
to differentially examine the risk of developing for HF with
preserved (HFpEF) and reduced ejection fraction (HFrEF).
The first race-specific and sex-specific risk prediction model,
based on easily obtainable clinical variables, was recently pre-
sented as potentially useful tool to implement preventive
strategies. The risk prediction model for HFpEF included
age, diabetes, higher body mass index, chronic obstructive
pulmonary disease, previous myocardial infarction (MI), anti-
hypertensive treatment, systolic pressure, smoking status,
atrial fibrillation, and estimated glomerular filtration rate

REV IEW

© 2023 The Authors. ESC Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any
medium, provided the original work is properly cited and is not used for commercial purposes.

ESC HEART FAILURE
ESC Heart Failure (2023)
Published online in Wiley Online Library (wileyonlinelibrary.com) DOI: 10.1002/ehf2.14377

https://orcid.org/0000-0002-4675-1542
mailto:pappz@med.undieb.hu
http://creativecommons.org/licenses/by-nc/4.0/


(eGFR), while the HFrEF model additionally included previous
coronary artery disease.2

Although HF is common in both men and women, yet dis-
ease pathophysiology, presentation and progression differ
between sexes. Studies addressing whether biomarkers pre-
dict new onset HF sex specifically are scarce. In a study
aiming to test the sex specificity of 252 protein biomarkers
for new onset HF, no differences between women and men
were shown, despite clear differences in biomarkers at base-
line, as women had a biomarker profile reflecting activated
metabolism and immune responses.3

Epidemiological data, that is, prevalence, incidence, mor-
tality, and morbidity, showed geographical variations across
the European countries, depending on differences in
aetiology, clinical characteristics, and treatment. However,
data on the prevalence of the disease are scarce, as are those
on quality of life. For these reasons, the HFA of ESC has devel-
oped a position paper to comprehensively assess our under-
standing of the burden of HF in Europe, in order to guide fu-
ture policies for this syndrome.4 The burden of HF mortality
in China is presented, where HFrEF accounts for less than a
fourth of HF patients. One-sixth individuals with HF died in
5 years. HFrEF was associated with a nearly two-fold in-
creased risk of 5 year mortality than HFpEF.5

The prevention of cardiac complication in patients after
adjuvant breast cancer treatments is discussed by Bikiewicz
et al.6 The patho-mechanisms of different chemotherapy
and radiotherapy interventions are reviewed, with predictors
of cardiovascular damage. The contributions of the new
cardio-specific biomarkers in serum and of modern imaging
techniques (global longitudinal strain and three-dimensional
left ventricular ejection fraction) and genotyping, and espe-
cially their combined use in risk prediction are presented.
The benefit of a cardio-oncology unit on prevention of cardio-
vascular events in cancer patients is discussed.7

An effective fluid management programme is associated
with improving readmission and mortality in HF according
to a systemic review.8 The results encourage attainment of
optimal volume status at discharge and prescription of opti-
mal diuretic dose. Ongoing support to maintain euvolaemia
and effective collaboration between healthcare teams, along
with effective patient education and engagement, may help
to reduce adverse outcomes in HF patients.

Risk stratification models of sudden cardiac death (SCD) as-
sume that risk factors of SCD affect risk to a similar extent in
both sexes. This assumption has been recently challenged by
a cohort study where it is observed that male implantable
cardioverter-defibrillator (ICD) patients were at higher risk
of SCD compared with female ICD patients, irrespective of
an ischaemic or non-ischaemic underlying cardiomyopathy.9

While the efficacy of the ICD for primary prevention is not
disputed, the relevant studies were carried out more than
20 years ago. Since then, improved therapeutic modalities
have lowered present-day rates of mortality and of SDC.

Thus, nowadays, ICD therapy may be less effective than pre-
viously reported and not as beneficial as many people cur-
rently believe. Deckers et al. discussed and presented some
rational criteria to assist the clinician in improving risk strati-
fication for preventive ICD implantation.10

Takotsubo cardiomyopathy (TCM), characterized by revers-
ible ventricular dysfunction, has similar mortality to acute
coronary syndrome. With the growing interest in the diagno-
sis of and interventions for TCM, many risk factors had been
found to affect the prognosis of TCM patients, such as age,
sex, and pre-existing diseases. A review found that male
sex, physical triggers, and certain co-morbidities such as
chronic kidney disease, malignant disease, higher body mass
index, sepsis, chronic obstructive pulmonary disease, and
anaemia were associated with poor TCM prognosis. There is
limited evidence that any commonly used medications confer
a survival benefit.11

Improvement in exercise capacity and quality of life is
among the primary goal for HF patients. Exercise training
plays a major role in this topic, but not every patient benefit
from such an intervention. Jaarsma et al.12 observed that in-
dividuals with lower baseline physical activity and cognitive
impairment were less able to benefit from exercise training
programme. In fact, patients with very limited exercise toler-
ance (<300 m at the 6 min walk test) were often frail and
gained less in exercise capacity.12 These patients may need
a more comprehensive approach to improve exercise capac-
ity, including an individually tailored exercise programme
with aerobic exercise (if tolerated) and strength exercises.
Two secondary analyses of the OptimEx-Clin (Optimizing Ex-
ercise Training in Prevention and Treatment of Diastolic Heart
Failure) have shown that in patients with HFpEF, the easily
measurable peak O2 pulse seems to be a good indicator of
the potential for improving peak V̇O2 through exercise
training13 and that high intensity interval training only exerts
beneficial effect on lipid metabolism.14

A consensus document from the ESC Digital Health Com-
mittee and the ESC Working Group on e-Cardiology discusses
the potential implementation of digital health technology in
older adults, suggesting a practical approach to general cardi-
ologists working in an ambulatory outpatient clinic, highlight-
ing the potential benefit and challenges of digital health in
older patients with, or at risk of, cardiovascular disease.15

The benefit of home-based cardiac rehabilitation using infor-
mation and communication technology for HF patients with
frailty was demonstrated in a controlled trial.16

Valvular heart disease

The relation between HF and valvular disease (VHD) is com-
plex with difficulties to distinguish primary/organic VHD as
an underlying aetiology of HF from secondary/functional
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VHD as consequences of myocardial remodelling. Coronary
artery disease (53%) and VHD (28%) were the most common
HF aetiologies in a retrospective European single-centre study
of patients admitted for acute HF during a period of 1 year.17

A larger cohort from the Indian National Heart Failure Regis-
try determined the cause of the full spectrum of HF being
mainly coronary artery disease (71%) and dilated cardiomy-
opathy (DCM; 18%), whereas VHD represented only 8% of
HF causes.18 It is however notable that rheumatic VHD was
the second most common aetiology for HFpEF in India
(24%).18 The Japanese community-based, prospective, obser-
vational KUNIUMI registry cohort with a mean age of 79 years
found that VHD was the most common cause of chronic
symptomatic HF (50%).19 The VHD prevalence increased in
higher age groups for tricuspid and mitral regurgitation as
well as aortic stenosis (AS), whereas mitral stenosis was less
common in older chronic HF cases.19 These studies illustrate
the close link between HF and VHD, with major geographical
and age-related differences. It should also be considered that
delays in VHD interventions during the COVID-19 pandemic
may have aggravated HF in VHD patients, which was sug-
gested from a systematic review of the relationships between
HF and COVID-19 pandemic with respect to epidemiology,
pathogenetic mechanisms, and differential diagnoses.20

The haemodynamic consequences of AS, which exhibited
the most pronounced increase over the age of 85 years in
the KUNIUMI cohort,19 may be decisive for a trajectory to-
wards HF. Right and left heart catheterization in 477 patients
undergoing aortic valve replacement (AVR) because of severe
AS identified that the lowest mean arterial pressure quartile
exhibited lower systemic vascular resistance and lower
valvulo-arterial impedance, which may facilitate preserved
stroke volume and filling pressures despite reduced left ven-
tricular performance.21 Nevertheless, low mean arterial pres-
sure was associated with a worse prognosis after AVR,21 sug-
gesting insufficient left ventricular reserve for a beneficial
response to AVR. Left heart catheterization before and after
transcatheter aortic valve implantation (TAVI) demonstrated
that haemodynamic changes and improved ventricular func-
tion were immediate.22 The latter findings were in line with
an echocardiographic improvement of left ventricular strain
within 7 days of AVR.23 However, the left ventricular function
changes after AS treatment were not predictive for long-term
survival.22,23 Studies of vascular stiffness have raised the no-
tion of an unmasking of maladaptive ventricular-arterial cou-
pling when left ventricular obstruction is relieved by AS
treatment,24,25 although its prognostic value remains to be
established. In a study of AS patients with preserved ejection
fraction undergoing TAVI, the HFA-PEFF score26 was associ-
ated with all-cause mortality and HF rehospitalization post-
TAVI.27 These findings point to HFpEF evaluation using the
HFA-PEFF score being applicable to AS with a potential to
be incorporated into risk stratification algorithms for severe
AS. Another potential would be to apply HF evaluation to

moderate VHD to predict the disease progression and opti-
mize intervention timing. The latter is supported by a study
of 81 patients with moderate and mixed aortic valve disease,
in which age and B-type natriuretic peptide levels were asso-
ciated with adverse events.28

In patients with HFrEF, functional mitral regurgitation (MR)
is frequently observed and associated with poor prognosis. A
recent meta-analysis of edge-to-edge transcatheter mitral re-
pair revealed a lower mortality of patients with functional
MR of non-ischaemic compared with ischaemic origin.29 The
novel PASCAL system for transcatheter mitral valve repair
showed comparable outcomes in terms of clinical improve-
ment after 1 year compared with MitraClip in a 1:2
propensity-matched cohort of 123 MR cases.30 Importantly,
also medical therapy of HFrEF can improve functional MR,
as demonstrated in a retrospective analysis of 159 patients,
which showed a reduced MR severity in 57% of the propor-
tion receiving only medical therapy.31 An echocardiographic
MR grading ≤2 after either medical therapy optimization or
mitral valve intervention was associated improved survival,
independently of medical or interventional treatment,31 sug-
gesting MR reduction as a treatment goal in HFrEF. The latter
notion opens an avenue for the discovery of targeted thera-
pies for MR as part of the HFrEF therapeutic strategies. In this
direction, a plasma metabolomic and lipidomic analysis in
HFrEF patients found that eicosanoids were increased in
those with a concomitant functional MR.32 Eicosanoids are
bioactive lipids and comprises enzymatically derived media-
tors from the lipoxygenase (e.g. leukotrienes), cyclooxygen-
ase (e.g. prostaglandins, thromboxane, and leukotrienes),
and cytochrome p450 (e.g. HETE and EET) pathways as well
as non-enzymatic oxidative fatty acid metabolites (e.g.
isoprostanes).33 These mediators ligate with specific recep-
tors to not only transduce proinflammatory and prothrombo-
tic responses but also act to be anti-aggregatory and stimu-
late a resolution of inflammation.34 Interestingly, increased
plasma levels of the eicosanoid 8,9-DiHETrE derived from ar-
achidonic acid through cytochrome p450 was independently
associated with all-cause mortality in HFrEF patients with,
but not without, functional MR.32 Although the causal rela-
tion of 8,9-DiHETrE with MR and HFrHF outcomes remains
to be established, these observations evoke a first suggestion
for ASA-independent arachidonic acid metabolism as a novel
therapeutic target to be explored in HF. In this context,
omega-3 fatty acid treatment alters arachidonic acid bioavail-
ability, although its effects on 8,9-DiHETrE are not consistent
in previous reports.35,36

The tricuspid valve may have been considered as the for-
gotten valve for a long time. However, tricuspid regurgitation
(TR) is a common VHD aetiology of HF,19 for which risk scores
are emerging for determining prognosis and guiding thera-
peutic decisions.37,38 As part of the HF treatment options,
Volz et al. highlight the novel percutaneous interventions to
treat TR. In their single-centre retrospective analysis of 11
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patients undergoing transcatheter tricuspid valve leaflet
repair, using the PASCAL system reduced TR severity and
improved cardiopulmonary exercise capacity.39

Treatment

The ESC guidelines for the management of HF published in
2021 have introduced new algorithms into the treatment of
HF.1 Much emphasis is on the individualization of therapy
and on the need for fast initiation of the four main treatment
pillars consisting of an angiotensin-converting enzyme inhibi-
tor or an angiotensin receptor-neprilysin inhibitor, a beta-
blocker, a mineralocorticoid receptor antagonist and—as
the latest addition to the portfolio—a sodium-glucose
cotransporter 2 inhibitor (SGLT2i). Indeed, the two SGLT2is,
dapagliflozin and empagliflozin, have shown beneficial effects
on morbidity and mortality in both HFrEF and HFpEF. Pandey
et al. recently confirmed the beneficial effects of SGLT2i using
data from four randomized controlled trials (DAPA-HF, EM-
PEROR-Preserved, EMPEROR-Reduced, and SOLOIST-WHF) in-
cluding 15 684 patients. They found that the use of SGLT2i re-
duces cardiovascular death and HF hospitalization rates
among patients with HF, regardless of left ventricular ejection
fraction (LVEF) status.40 More recent data suggest that the re-
duction in hard endpoints is irrespective of the cause of HF,
baseline use of MRA, and NT-proBNP level.41 The underlying
mechanisms are, however, only partly understood and em-
brace certainly much more than mere diuresis. Using data
from the EMPA-REG OUTCOME trial, Fitchett et al. performed
a sub-analysis in order to identify mediators of improvement
in HF outcomes. A mediator in this study had to fulfil the fol-
lowing criteria: (i) affected by active treatment, (ii) associated
with the outcome, and (iii) adjustment for it results in a re-
duced treatment effect compared with the unadjusted analy-
sis. In essence, this analysis suggested that changes in
haematocrit and haemoglobin levels were the most impor-
tant mediators of the reduction in HF hospitalizations and
death from HF in patients with type 2 diabetes and
established CV disease treated with empagliflozin. Levels of
albumin, uric acid, and logarithmic urine albumin-to-creati-
nine ratio had smaller mediating effects in this population.42

In addition, a recent meta-analysis of randomized cardiac
magnetic resonance imaging trials has shown that SGLT2i
treatment in patients with HFrEF is associated with larger re-
gression in left ventricular mass than in those treated with
placebo.43

Kolwelter et al. performed a double-blind, randomized,
placebo-controlled, parallel-group study in 74 patients with
symptomatic HF in New York Heart Association class II-III
and a left ventricular ejection fraction of ≤49% who were ran-
domized 2:1 to receive 10 mg empagliflozin or placebo for
3 months. Vascular function improved as assessed using

central systolic blood pressure, central pulse pressure, for-
ward and reflected pressure pulse height as these parameters
decreased under resting conditions after 1 and 3 months in
patients treated with empagliflozin. Therefore, the authors
concluded that decreased afterload of the left ventricle may
contribute to the beneficial effects of SGLT2i in HF.44

Using isolated myocardial fibroblasts from patients with
HFrEF, it was found that dapagliflozin, the angiotensin
receptor-neprilysin inhibitor sacubitril-valsartan, and the
MRA spironolactone modulate their function through the
activation of different signalling pathways. Dapagliflozin, in
particular, slowed the migration rate of HFrEF fibroblasts
in a dose-dependent manner and markedly decreased the
expression of interleukins (IL) IL-6 and IL-1β,
matrixmetalloproteinase-3 (MMP3), -9 (MMP9), galectin 3
(GAL3), and fibronectin (FN1). The combination of
SGLT2i + LCZ696 showed an additive effect on migration,
while spironolactone modifies the signalling pathways acti-
vated by SGLT2i and its beneficial effects of biomarkers of
HF.45

With regard to the individualization of treatment, the
treatment of iron deficiency has recently received increasing
attention. In patients with HFrEF, it is well established that
iron deficiency is associated with reduced quality of life and
exercise capacity as well as increased morbidity and
mortality.46 A similar pattern has been described for HFpEF,
even though iron deficiency remained independently associ-
ated with survival only after multivariable adjustment, but
not so for exercise capacity.47 Another study by Fitzsimons
et al. found contrasting results. Using data from 1563 pa-
tients with HF participating in a prospective international co-
hort study comparing HFpEF with HFrEF, the prevalence of
iron deficiency was similar in patients with HFpEF and in
those with HFrEF (58%). Interestingly, patients with iron defi-
ciency were more likely to be female, diabetic, and to have a
higher co-morbidity burden. The presence of iron deficiency
was negatively prognostic only in HFrEF but not in HFpEF.
Over 6 months of follow-up persistence of iron deficiency
was strongly associated with mortality, whereas resolution
was not.48 In clinical practice, however, iron deficiency re-
mains underdiagnosed and undertreated.49 Several intrave-
nous (IV) iron products have been used in HF trials; however,
the ESC guidelines currently only recommend ferric
carboxymaltose.50 This recommendation may change after
the IRONMAN trial has been published recently that demon-
strated beneficial effects of the use of ferric derisomaltose in
patients with HFrEF.51 Indeed, a meta-analysis has recently
shown that IV iron-carbohydrate therapy significantly reduces
hospitalization for worsening HF [hazard ration with 95% con-
fidence intervals 0.53 (0.42–0.65); P < 0.0001] and first hos-
pitalization for worsening HF or death [0.75 (0.59–0.95);
P = 0.016], but it did not significantly impact all-cause mortal-
ity. No significant differences in adverse events were ob-
served between the treatment groups.50 A retrospective
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database analysis has shown that IV iron administration ap-
pears to improve ejection fraction and cardiac functional sta-
tus in outpatients with iron deficiency, HFpEF, and HFrEF.52

Another important aspect in the individualization of HF
therapy is the use of vericiguat in patients with a recent epi-
sode of worsening HF requiring IV diuretic treatment. Using
data from the VICTORIA trial, Senni et al. found that plasma
NT-proBNP may help to identify patients with worsening
HFrEF, in whom the beneficial effects of vericiguat may be
highest. They concluded that patients with the highest
NT-proBNP (values >5314 pg/mL) may be too far advanced,
suffering more co-morbidities, or still clinically unstable after
decompensation to derive benefit from vericiguat.53 Oh et al.
analysed real-world data from the Korean Acute Heart Failure
(KorAHF) registry, a multicentre prospective cohort study,
that enrolled 5625 patients who were admitted for HF de-
compensation. Patients were stratified according to VICTO-
RIA enrolment criteria and evaluated whether they would
be candidates for treatment with vericiguat. Therefore, the
authors excluded patients without LVEF quantification, pa-
tients with LVEF >45%, patients with in-hospital death or ur-
gent heart transplantation, and patients without natriuretic
peptide measurement. Among a total of 3014 enrolled pa-
tients, there were 21.9% patients with lower systolic blood
pressure (<100 mmHg) and 20.1% patients without elevated
natriuretic peptides. Regarding chronic kidney disease (CKD)
status, 5.1% patients had CKD stage V [eGFR < 15 mL/min/
1.73 m2] and 11.8% patients had CKD stage IV
(15 ≤ eGFR < 30 mL/min/1.73 m2). In summary, 94.9% met
the label criteria, while 58% met the inclusion criteria of the
VICTORIA trial.54

Preclinical and translational
investigations

Extrapolation of experimental results from animal models to
human pathologies is often complicated by species differ-
ences. Hence, the inclusion of human tissue materials in pre-
clinical studies is highly recommended. In their review article,
Zhu et al. aimed at the facilitation of translational research
and precision medicine through analysing current methods
and considerations of cardiovascular tissue biobanking and
databasing. The techniques shared also holds promises for
personalized medical care.55

Normalization of left ventricular structure and function, re-
ferred to as reverse remodelling, is a desired aim by thera-
peutic interventions in HF patients. Nevertheless, despite ef-
fective neurohumoral inhibition, a number of HF associated
abnormalities may persist at the molecular, cellular, and
interstitial levels rendering the myocardium susceptible for
dysfunction redevelopment in most patients. In their com-
prehensive review, Hnat et al. elaborated the distinctions

between reverse remodelling and true myocardial recovery
and also addressed current evidence on left ventricular re-
verse remodelling and its prognosis, giving an emphasis on
HF patients with non-ischaemic cardiomyopathy, and on
novel cardiac medications.56

Using a systems biology approach Zhang et al. aimed at
uncovering the genetic links of SARS-CoV-2 infections with
HF co-morbidities. Gene expression profiles of HF and
COVID-19 were retrieved from a large database. Authors
identified 10–12 genes from a protein–protein interaction
study and as a shared transcriptional signature. Interestingly,
the importance of the unhealthy microbiota status and a gut–
heart axis were emphasized as bridging pathogenic mecha-
nisms between HF and COVID-19.57

Dubé et al. conducted a pharmacogenomic study of HF and
the angiotensin-II receptor blocker, candesartan response
from the CHARM programme where their objective was to
identify genetic predictors of HF progression and of the effi-
cacy and safety of treatment with candesartan. In short, in
their genome-wide association studies, including 2727 pa-
tients, they have identified a candidate genetic variant poten-
tially predictive of the progression of HF in patients with pre-
served ejection fraction. Nevertheless, as also acknowledged
by the authors, their findings require further verifications.58

Cancer therapies can evoke cardiac dysfunction; neverthe-
less, the underlying pathophysiological mechanisms and con-
tributing risk factors are only partially understood. Terada
et al. explored histopathological and epigenetic changes of
the myocardium in association with cancer therapy-related
cardiac dysfunctions. To these ends, endomyocardial biopsies
of autopsied cancer cases and of controls without cancer
were compared. Their results indicated distinct morphologi-
cal characteristics in myocardial histopathology for cancer
therapies-related cardiac dysfunctions, and they proposed
the mechanistic involvement of epigenetic changes and iden-
tified sensitive markers for cardiotoxicity.59

Congenital heart disease-associated pulmonary hyperten-
sion is a severe condition with unknown mechanism. Relying
on a number of complimentary preclinical approaches and
animal models, Zhou tested whether synemin, an intermedi-
ate filament protein, is involved in the above clinical situa-
tion. Importantly, the expression level of synemin was tightly
coupled to indices of pulmonary arteriole remodelling,
suggestive for a promising therapeutic target in the treat-
ment of congenital heart disease-associated pulmonary
hypertension.60

The molecular links between MI and subsequent long-term
HF development are obscure. Rincón et al. aimed at the hy-
pothetical role of circulating miRNAs as prognostic bio-
markers in patients presenting with MI. In their prospective
study involving 311 consecutive patients hospitalized with
MI, 14 candidate miRNAs were analysed. The primary out-
come was the composite of hospital admission for HF or car-
diovascular death. Based on the results obtained following a
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mean follow-up of 2.1 years, miR-21-5p, miR-23a-3p, miR27b-
3p, miR-122-5p, miR210-3p, and miR-221-3p reliably pre-
dicted the primary outcome, implicating prognostic values
of circulating miRNAs for HF-related events among patients
with MI.61

Factors determining the progression of DCM are also
unclear. In their study, Fujita et al. tested whether phosphor-
ylation of mixed lineage kinase domain-like protein (MLKL) is
associated with the progression of DCM. The results suggest
that increased localization of nuclear phosphorylated MLKL
in cardiomyocytes is associated with left ventricular diastolic
dysfunction and future adverse events in DCM.62

Although the nitric oxide (NO) signalling pathway has been
implicated in HFpEF, the involvement of this pathway in the
pathophysiology of HFpEF is not entirely clear. Piatek et al.
conducted a clinical study on 73 prospectively enrolled pa-
tients. Their results were compatible with impaired NO me-
tabolism in at least a subgroup of patients with HFpEF, and
hence, these authors argued for further evaluation of
NO-based therapies in HFpEF.63

Insulin-like growth factor binding protein 7 (IGFBP7) is a
marker of senescence secretome and a novel biomarker in
patients with HF. Bracun et al. evaluated the prognostic value
of insulin-like growth factor binding protein 7 (IGFBP7) in pa-
tients with HF. According to the results of this clinical study,
IGFPB7 presents as an independent and robust prognostic
biomarker in patients with HFpEF and HFrEF. Shortly, IGFBP7
pathways are supposedly involved in different stages of im-
mune system regulation, linking HF to senescence
pathways.64

The acute phase of a coxsackievirus 3 (CVB3)-induced myo-
carditis involves direct toxic cardiac effects and the systemic
activation of the immune system, including the cardiosplenic
axis. In their model study in mice, Pappritz et al. tested
whether the anti-inflammatory drug colchicine can

improve experimental CVB3-induced myocarditis. They found
that colchicine improved LV function in CVB3-induced
myocarditis, involving a decrease in cardiac and splenic
nucleotide-binding oligomerization domain-like receptor
pyrin domain-containing-3 (NLRP3) inflammasome activity,
without exacerbation of CVB3 load.65

Wei et al. aimed at determining the proteomic
signature for cardiac allograft vasculopathy (CAV), a major
long-term complication after heart transplantation. To this
end, they measured urinary proteome by capillary electro-
phoresis coupled with mass spectrometry in 217 heart
transplantation recipients. Results of this pilot study not
only identified but also validated a urinary proteomic
signature implicating a potential approach for the surveil-
lance of CAV.66

Nunez-Toldra et al. tested the hypothesis whether altered
mechanical load in response to injury is a main driver of myo-
cardial interstitial fibrosis. A novel approach, where living
myocardial slices (LMS) of human and rodent hearts were in-
cluded, served as experimental preparations to answer this
question. Importantly, LMS responded with fibrotic remodel-
ling to pathological load, which could be modulated by a
transforming growth factor beta-blocker.67

Taken together, here, we illuminated papers published in
ESC Heart Failure during 2022 in selected themes of HF. We
are confident that these studies (and others not referenced
in this review article) of ESC Heart Failure faithfully illustrate
preclinical and clinical efforts around the globe for an im-
proved HF management.

Conflicts of interest

All authors have nothing to declare for this contribution.

References

1. McDonagh TA, Metra M, Adamo M,
Gardner RS, Baumbach A, Böhm M,
Burri H, Butler J, Čelutkienė J, Chioncel
O, Cleland JGF, Coats AJS, Crespo-Leiro
MG, Farmakis D, Gilard M, Heymans S,
Hoes AW, Jaarsma T, Jankowska EA,
Lainscak M, Lam CSP, Lyon AR,
McMurray JJV, Mebazaa A, Mindham
R, Muneretto C, Francesco Piepoli M,
Price S, Rosano GMC, Ruschitzka F,
Kathrine SA. 2021 ESC guidelines for
the diagnosis and treatment of acute
and chronic heart failure. Eur Heart J.
2021; 42: 3599–3726.

2. Gaziano L, Cho K, Djousse L, Schubert P,
Galloway A, Ho YL, Kurgansky K,
Gagnon DR, Russo JP, Di Angelantonio
E, Wood AM, Danesh J, Gaziano JM,
Butterworth AS, Wilson PWF, Joseph J.

Risk factors and prediction models for
incident heart failure with reduced and
preserved ejection fraction. ESC Heart
Fail. 2021; 8: 4893–4903.

3. Raafs A, Verdonschot J, Ferreira JP,
Wang P, Collier T, Henkens M, Björkman
J, Boccanelli A, Clark AL, Delles C, Diez
J, González A, Girerd N, Jukema JW,
Pinet F, Rossignol P, Thum T, Vodovar
N, de Boer RA, van Empel V, Staessen
JA, Hazebroek M, Cleland J, Zannad F,
Heymans S. Identification of
sex-specific biomarkers predicting
new-onset heart failure. ESC Heart Fail.
2021; 8: 3512–3520.

4. Rosano GMC, Seferovic P, Savarese G,
Spoletini I, Lopatin Y, Gustafsson F,
Bayes-Genis A, Jaarsma T, Abdelhamid
M, Miqueo AG, Piepoli M, Tocchetti CG,

Ristić AD, Jankowska E, Moura B, Hill
L, Filippatos G, Metra M, Milicic D,
Thum T, Chioncel O, Ben Gal T, Lund
LH, Farmakis D, Mullens W,
Adamopoulos S, Bohm M, Norhammar
A, Bollmann A, Banerjee A, Maggioni
AP, Voors A, Solal AC, Coats AJS.
Impact analysis of heart failure across
European countries: an ESC-HFA posi-
tion paper. ESC Heart Fail. 2022; 9:
2767–2778.

5. Chen S, Huang Z, Liang Y, Zhao X,
Aobuliksimu X, Wang B, He Y, Kang Y,
Huang H, Li Q, Yao Y, Lu X, Qian X, Xie
X, Liu J, Liu Y. Five-year mortality of
heart failure with preserved, mildly re-
duced, and reduced ejection fraction in
a 4880 Chinese cohort. ESC Heart Fail.
2022; 9: 2336–2347.

6 M. Bäck et al.

ESC Heart Failure (2023)
DOI: 10.1002/ehf2.14377

 20555822, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ehf2.14377 by C

ochrane H
ungary, W

iley O
nline L

ibrary on [14/05/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



6. Bikiewicz A, Banach M, von Haehling S,
Maciejewski M, Bielecka-Dabrowa A.
Adjuvant breast cancer treatments
cardiotoxicity and modern methods of
detection and prevention of cardiac
complications. ESC Heart Fail. 2021; 8:
2397–2418.

7. Cuomo A, Mercurio V, Varricchi G,
Galdiero MR, Rossi FW, Carannante A,
Arpino G, Formisano L, Bianco R,
Carlomagno C, De Angelis C, Giuliano
M, Matano E, Picardi M, Salvatore D,
De Vita F, Martinelli E, Della Corte CM,
Morgillo F, Orditura M, Napolitano S,
Troiani T, Tocchetti CG. Impact of a
cardio-oncology unit on prevention of
cardiovascular events in cancer patients.
ESC Heart Fail. 2022; 9: 1666–1676.

8. Zisis G, Halabi A, Huynh Q, Neil C,
Carrington M, Marwick TH. Use of novel
non-invasive techniques and biomarkers
to guide outpatient management of
fluid overload and reduce hospital
readmission: systematic review and
meta-analysis. ESC Heart Fail. 2021; 8:
4228–4242.

9. van der Lingen ACJ, Theuns D, Rijnierse
MT, Becker MAJ, van de Ven PM, van
Rossum AC, van Halm VP, Kemme MJB,
Yap SC, Allaart CP. Sex-specific differ-
ences in outcome and risk stratification
of ventricular arrhythmias in implant-
able cardioverter defibrillator patients.
ESC Heart Fail. 2021; 8: 3726–3736.

10. Deckers JW, Arshi B, van den Berge JC,
Constantinescu AA. Preventive implant-
able cardioverter defibrillator therapy
in contemporary clinical practice: need
for more stringent selection criteria.
ESC Heart Fail. 2021; 8: 3656–3662.

11. Lu X, Li P, Teng C, Cai P, Jin L, Li C, Liu
Q, Pan S, Dixon RAF, Wang B. Prognostic
factors of Takotsubo cardiomyopathy: a
systematic review. ESC Heart Fail.
2021; 8: 3663–3689.

12. Jaarsma T, Perkiö Kato N, Ben Gal T,
Bäck M, Chialà O, Evangelista L,
Mårtensson J, Piepoli MF, Vellone E,
Klompstra L, Strömberg A. Factors asso-
ciated with lack of improvement in sub-
maximal exercise capacity of patients
with heart failure. ESC Heart Fail.
2021; 8: 4539–4548.

13. Mueller S, Haller B, Feuerstein A,
Winzer EB, Beckers P, Haykowsky MJ,
Gevaert AB, Hommel J, Azevedo LF,
Duvinage A, Esefeld K, Fegers-Wustrow
I, Christle JW, Pieske-Kraigher E,
Belyavskiy E, Morris DA, Kropf M,
Aravind-Kumar R, Edelmann F, Linke
A, Adams V, Van Craenenbroeck EM,
Pieske B, Halle M. Peak O2-pulse pre-
dicts exercise training-induced changes
in peak V̇O2 in heart failure with pre-
served ejection fraction. ESC Heart Fail.
2022; 9: 3393–3406.

14. Sowa PW, Winzer EB, Hommel J,
Männel A, van Craenenbroeck EM,
Wisløff U, Pieske B, Halle M, Linke A,
Adams V. Impact of different training
modalities on high-density lipoprotein
function in HFpEF patients: a substudy

of the OptimEx trial. ESC Heart Fail.
2022; 9: 3019–3030.

15. Guasti L, Dilaveris P, Mamas MA, Rich-
ter D, Christodorescu R, Lumens J,
Schuuring MJ, Carugo S, Afilalo J,
Ferrini M, Asteggiano R, Cowie MR. Dig-
ital health in older adults for the preven-
tion and management of cardiovascular
diseases and frailty. In A clinical consen-
sus statement from the ESC Council for
Cardiology Practice/Taskforce on Geriat-
ric Cardiology, the ESC Digital Health
Committee and the ESC Working Group
on e-Cardiology, Vol. 9. ESC Heart Fail;
2022. p 2808–2822.

16. Nagatomi Y, Ide T, Higuchi T, Nezu T,
Fujino T, Tohyama T, Nagata T, Higo T,
Hashimoto T, Matsushima S, Shinohara
K, Yokoyama T, Eguchi A, Ogusu A,
Ikeda M, Ishikawa Y, Yamashita F,
Kinugawa S, Tsutsui H. Home-based car-
diac rehabilitation using information
and communication technology for
heart failure patients with frailty. ESC
Heart Fail. 2022; 9: 2407–2418.

17. Dokoupil J, Hrecko J, Cermakova E,
Adamcova M, Pudil R. Characteristics
and outcomes of patients admitted for
acute heart failure in a single-centre
study. ESC Heart Fail. 2022; 9:
2249–2258.

18. Harikrishnan S, Bahl A, Roy A, Mishra A,
Prajapati J, Manjunath CN, Sethi R,
Guha S, Satheesh S, Dhaliwal RS, Sarma
M, Ganapathy S, Jeemon P, investigators
N. Clinical profile and 90 day outcomes
of 10 851 heart failure patients across
India: National Heart Failure Registry.
ESC Heart Fail. 2022; 9: 3898–3908.

19. Fujimoto W, Toh R, Takegami M,
Imanishi J, Hamana T, Odajima S,
Takemoto M, Kuroda K, Hatani Y, Yama-
shita S, Iwasaki M, Inoue T, Okamoto H,
Todoroki T, Okuda M, Hayashi T,
Konishi A, Tanaka H, Shinohara M,
Nagao M, Murata S, Ogata S, Nishimura
K, Hirata KI. Aetiology of chronic heart
failure in patients from a super-aged so-
ciety: the KUNIUMI registry chronic co-
hort. ESC Heart Fail. 2022; 10: 100–110.

20. Palazzuoli A, Metra M, Collins SP,
Adamo M, Ambrosy AP, Antohi LE, Ben
Gal T, Farmakis D, Gustafsson F, Hill L,
Lopatin Y, Tramonte F, Lyon A, Masip J,
Miro O, Moura B, Mullens W, Radu RI,
Abdelhamid M, Anker S, Chioncel O.
Heart failure during the COVID-19 pan-
demic: clinical, diagnostic, manage-
ment, and organizational dilemmas.
ESC Heart Fail. 2022; 9: 3713–3736.

21. Maeder MT, Rickli H, Weber L,
Weilenmann D, Ammann P, Joerg L,
Haager PK, Rigger J, Chronis J, Brenner
R. Systemic blood pressure in severe aor-
tic stenosis: haemodynamic correlates
and long-term prognostic impact. ESC
Heart Fail. 2022; 10: 274–283.

22. Graziani F, Cialdella P, Lillo R,
Locorotondo G, Genuardi L, Ingrasciotta
G, Cangemi S, Nesta M, Bruno P,
Aurigemma C, Romagnoli E, Calabrese
M, Giambusso N, Lombardo A, Burzotta

F, Trani C. Acute haemodynamic impact
of transcatheter aortic valve implanta-
tion in patients with severe aortic steno-
sis. ESC Heart Fail. 2022; 9: 1721–1730.

23. Bi X, Yeung DF, Thaden JJ, Nhola LF,
Schaff HV, Pislaru SV, Pellikka PA,
Pochettino A, Greason KL, Nkomo VT,
Villarraga HR. Characterization of myo-
cardial mechanics and its prognostic
significance in patients with severe
aortic stenosis undergoing aortic valve
replacement. Eur Heart J Open. 2022;
2: oeac074.

24. Plunde O, Bäck M. Arterial stiffness in
aortic stenosis and the impact of aortic
valve replacement. Vasc Health Risk
Manag. 2022; 18: 117–122.

25. Plunde O, Franco-Cereceda A, Bäck M.
Cardiovascular risk factors and hemody-
namic measures as determinants of
increased arterial stiffness following sur-
gical aortic valve replacement. Front
Cardiovasc Med. 2021; 8: 754371.

26. Pieske B, Tschope C, de Boer RA, Fraser
AG, Anker SD, Donal E, Edelmann F, Fu
M, Guazzi M, Lam CSP, Lancellotti P,
Melenovsky V, Morris DA, Nagel E,
Pieske-Kraigher E, Ponikowski P,
Solomon SD, Vasan RS, Rutten FH,
Voors AA, Ruschitzka F, Paulus WJ,
Seferovic P, Filippatos G. How to diag-
nose heart failure with preserved ejec-
tion fraction: the HFA-PEFF diagnostic
algorithm: a consensus recommenda-
tion from the Heart Failure Association
(HFA) of the European Society of Cardi-
ology (ESC). Eur Heart J. 2019; 40:
3297–3317.

27. Seoudy H, von Eberstein M, Frank J,
Thomann M, Puehler T, Lutter G, Lutz
M, Bramlage P, Frey N, Saad M, Frank
D. HFA-PEFF score: prognosis in patients
with preserved ejection fraction after
transcatheter aortic valve implantation.
ESC Heart Fail. 2022; 9: 1071–1079.

28. Onishi H, Naganuma T, Izumo M, Ouchi
T, Yuki H, Mitomo S, Nakamura S. Prog-
nostic relevance of B-type natriuretic
peptide in patients with moderate mixed
aortic valve disease. ESC Heart Fail.
2022; 9: 2474–2483.

29. Chiarito M, Sanz-Sanchez J, Pighi M,
Cannata F, Rubbio AP, Munafo A, Cao
D, Roccasalva F, Pini D, Pagnotta PA,
Ettori F, Petronio AS, Tamburino C,
Reimers B, Colombo A, Di Mario C,
Grasso C, Mehran R, Godino C, Stefanini
GG. Edge-to-edge percutaneous mitral
repair for functional ischaemic and
non-ischaemic mitral regurgitation: a
systematic review and meta-analysis.
ESC Heart Fail. 2022; 9: 3177–3187.

30. Geis NA, Schlegel P, Heckmann MB,
Katus HA, Frey N, Crespo Lopez P,
Raake PWJ. One-year results following
PASCAL-based or MitraClip-based mitral
valve transcatheter edge-to-edge repair.
ESC Heart Fail. 2022; 9: 853–865.

31. Sannino A, Banwait JK, Sudhakaran S,
Rahimighazikalayeh G, Szerlip M, Smith
R 2nd, Esposito G, Mack MJ, Grayburn
PA. Impact of improving severity of

A year in heart failure: updates of clinical and preclinical findings 7

ESC Heart Failure (2023)
DOI: 10.1002/ehf2.14377

 20555822, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ehf2.14377 by C

ochrane H
ungary, W

iley O
nline L

ibrary on [14/05/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



secondary mitral regurgitation on sur-
vival. ESC Heart Fail. 2022; 10: 742–745.

32. Hofbauer TM, Distelmaier K, Muqaku B,
Spinka G, Seidl V, Arfsten HT, Hagn G,
Meier-Menches S, Bartko PE, Pavo N,
Hoke M, Prausmueller S, Heitzinger G,
Pils D, Lang IM, Hengstenberg C,
Hulsmann MP, Gerner C, Goliasch G.
Metabolomics implicate eicosanoids in
severe functional mitral regurgitation.
ESC Heart Fail. 2022; 10: 311–321.

33. Capra V, Bäck M, Barbieri SS, Camera
M, Tremoli E, Rovati GE. Eicosanoids
and their drugs in cardiovascular dis-
eases: focus on atherosclerosis and
stroke. Med Res Rev. 2013; 33: 364–438.

34. Bäck M, Yurdagul A Jr, Tabas I, Oorni K,
Kovanen PT. Inflammation and its reso-
lution in atherosclerosis: mediators and
therapeutic opportunities. Nat Rev
Cardiol. 2019; 16: 389–406.

35. Schuchardt JP, Schmidt S, Kressel G,
Dong H, Willenberg I, Hammock BD,
Hahn A, Schebb NH. Comparison of free
serum oxylipin concentrations in hyper-
vs. normolipidemic men. Prostaglandins
Leukot Essent Fatty Acids. 2013; 89:
19–29.

36. Arnardottir H, Pawelzik SC, Sarajlic P,
Quaranta A, Kolmert J, Religa D,
Wheelock CE, Bäck M. Immuno-
modulation by intravenous omega-3
fatty acid treatment in older subjects
hospitalized for COVID-19: a single-
blind randomized controlled trial. Clin
Transl Med. 2022; 12: e895.

37. Dreyfus J, Audureau E, Bohbot Y, Coisne
A, Lavie-Badie Y, Bouchery M, Flagiello
M, Bazire B, Eggenspieler F, Viau F,
Riant E, Mbaki Y, Eyharts D, Senage T,
Modine T, Nicol M, Doguet F, Nguyen
V, Le Tourneau T, Tribouilloy C, Donal
E, Tomasi J, Habib G, Selton-Suty C,
Raffoul R, Iung B, Obadia JF, Messika-
Zeitoun D. TRI-SCORE: a new risk score
for in-hospital mortality prediction after
isolated tricuspid valve surgery. Eur
Heart J. 2022; 43: 654–662.

38. Hochstadt A, Maor E, Ghantous E,
Merdler I, Granot Y, Rubinshtein R,
Banai S, Segev A, Kuperstein R, Topilsky
Y. A validated score to predict one-year
and long-term mortality in patients with
significant tricuspid regurgitation. Eur
Heart J Open. 2022; 2: oeac067.

39. Volz MJ, Hoerbrand I, Konstandin MH,
Mereles D, Weiss C, Warnecke G, Frey
N, Aurich M, Raake PW. Functional im-
provement following direct interven-
tional leaflet repair of severe tricuspid
regurgitation. ESC Heart Fail. 2022; 9:
866–873.

40. Pandey AK, Dhingra NK, Hibino M,
Gupta V, Verma S. Sodium-glucose
cotransporter 2 inhibitors in heart fail-
ure with reduced or preserved ejection
fraction: a meta-analysis. ESC Heart Fail.
2022; 9: 942–946.

41. Qiu M, Ding LL, Zhan ZL, Zhou HR.
Meta-analysis of the effects of four fac-
tors on the efficacy of SGLT2 inhibitors

in patients with HFrEF. ESC Heart Fail.
2021; 8: 1722–1724.

42. Fitchett D, Inzucchi SE, Zinman B, Wan-
ner C, Schumacher M, Schmoor C,
Ohneberg K, Ofstad AP, Salsali A,
George JT, Hantel S, Bluhmki E, Lachin
JM, Zannad F. Mediators of the improve-
ment in heart failure outcomes with em-
pagliflozin in the EMPA-REG OUTCOME
trial. ESC Heart Fail. 2021; 8:
4517–4527.

43. Dhingra NK, Mistry N, Puar P, Verma R,
Anker S, Mazer CD, Verma S. SGLT2
inhibitors and cardiac remodelling: a
systematic review and meta-analysis of
randomized cardiac magnetic resonance
imaging trials. ESC Heart Fail. 2021; 8:
4693–4700.

44. Kolwelter J, Bosch A, Jung S, Stabel L,
Kannenkeril D, Ott C, Bramlage P,
Schiffer M, Achenbach S, Schmieder
RE. Effects of the sodium-glucose
cotransporter 2 inhibitor empagliflozin
on vascular function in patients with
chronic heart failure. ESC Heart Fail.
2021; 8: 5327–5337.

45. Ortega-Paz L, Cristóbal H, Ortiz-Perez
JT, García de Frutos P, Mendieta G,
Sandoval E, Rodriguez JJ, Ortega E,
García-Álvarez A, Brugaletta S, Sabaté
M, Dantas AP. Direct actions of dapagli-
flozin and interactions with LCZ696
and spironolactone on cardiac fibro-
blasts of patients with heart failure and
reduced ejection fraction. ESC Heart
Fail. 2022; 10: 453–464.

46. Loncar G, Obradovic D, Thiele H, von
Haehling S, Lainscak M. Iron deficiency
in heart failure. ESC Heart Fail. 2021;
8: 2368–2379.

47. Barandiarán Aizpurua A, Sanders-van
Wijk S, Brunner-La Rocca HP, Henkens
M, Weerts J, Spanjers MHA, Knackstedt
C, van Empel VPM. Iron deficiency im-
pacts prognosis but less exercise capacity
in heart failure with preserved ejection
fraction. ESC Heart Fail. 2021; 8:
1304–1313.

48. Fitzsimons S, Yeo TJ, Ling LH, Sim D,
Leong KTG, Yeo PSD, Ong HY,
Jaufeerally F, Ng TP, Poppe K, Lund M,
Devlin G, Troughton R, Lam CSP,
Richards AM, Doughty RN. Impact of
change in iron status over time on clini-
cal outcomes in heart failure according
to ejection fraction phenotype. ESC
Heart Fail. 2021; 8: 4572–4583.

49. Pezel T, Audureau E, Mansourati J,
Baudry G, Ben Driss A, Durup F, Fertin
M, Godreuil C, Jeanneteau J, Kloeckner
M, Koukoui F, Kesri-Tartière L, Laperche
T, Roubille F, Cohen-Solal A, Damy T.
Diagnosis and treatment of iron defi-
ciency in heart failure: OFICSel study
by the French Heart Failure Working
Group. ESC Heart Fail. 2021; 8:
1509–1521.

50. Sindone A, Doehner W, Comin-Colet J.
Systematic review and meta-analysis of
intravenous iron-carbohydrate com-
plexes in HFrEF patients with iron

deficiency. ESC Heart Fail. 2022; 10:
44–56.

51. Kalra PR, Cleland JGF, Petrie MC,
Thomson EA, Kalra PA, Squire IB,
Ahmed FZ, Al-Mohammad A, Cowburn
PJ, Foley PWX, Graham FJ, Japp AG,
Lane RE, Lang NN, Ludman AJ,
Macdougall IC, Pellicori P, Ray R,
Robertson M, Seed A, Ford I. Intrave-
nous ferric derisomaltose in patients
with heart failure and iron deficiency in
the UK (IRONMAN): an investigator-
initiated, prospective, randomised,
open-label, blinded-endpoint trial.
Lancet. 2023; 400: 2199–2209.

52. López-Vilella R, Lozano-Edo S, Arenas
Martín P, Jover-Pastor P, Ezzitouny M,
Sorolla Romero J, Calvo Asensio M,
Martínez-Solé J, Guerrero Cervera B,
Sánchez Martínez JC, Donoso Trenado
V, Sánchez-Lázaro I, Martinez Dolz L,
Almenar BL. Impact of intravenous ferric
carboxymaltose on heart failure with
preserved and reduced ejection fraction.
ESC Heart Fail. 2022; 9: 133–145.

53. Senni M, Lopez-Sendon J, Cohen-Solal
A, Ponikowski P, Nkulikiyinka R, Freitas
C, Vlajnic VM, Roessig L, Pieske B.
Vericiguat and NT-proBNP in patients
with heart failure with reduced ejection
fraction: analyses from the VICTORIA
trial. ESC Heart Fail. 2022; 9:
3791–3803.

54. Oh J, Lee CJ, Park JJ, Lee SE, Kim MS,
Cho HJ, Choi JO, Lee HY, Hwang KK,
Kim KH, Yoo BS, Choi DJ, Baek SH, Jeon
ES, Kim JJ, Cho MC, Chae SC, Oh BH,
Kang SM. Real-world eligibility for
vericiguat in decompensated heart fail-
ure with reduced ejection fraction. ESC
Heart Fail. 2022; 9: 1492–1495.

55. Zhu Y, Jackson D, Hunter B, Beattie L,
Turner L, Hambly BD, Jeremy RW,
Malecki C, Robertson EN, Li A, Dos
Remedios C, Richmond D, Semsarian
C, O’Sullivan JF, Bannon PG, Lal S.
Models of cardiovascular surgery
biobanking to facilitate translational re-
search and precision medicine. ESC
Heart Fail. 2022; 9: 21–30.

56. Hnat T, Veselka J, Honek J. Left ventric-
ular reverse remodelling and its predic-
tors in non-ischaemic cardiomyopathy.
ESC Heart Fail. 2022; 9: 2070–2083.

57. Zhang G, Cui X, Zhang L, Liu G, Zhu X,
Shangguan J, Zhang W, Zheng Y, Zhang
H, Tang J, Zhang J. Uncovering the ge-
netic links of SARS-CoV-2 infections on
heart failure co-morbidity by a systems
biology approach. ESC Heart Fail. 2022;
9: 2937–2954.

58. Dubé MP, Chazara O, Lemaçon A,
Asselin G, Provost S, Barhdadi A,
Lemieux Perreault LP, Mongrain I, Wang
Q, Carss K, Paul DS, Cunningham JW,
Rouleau J, Solomon SD, McMurray JJV,
Yusuf S, Granger CB, Haefliger C, de
Denus S, Tardif JC. Pharmacogenomic
study of heart failure and candesartan
response from the CHARM programme.
ESC Heart Fail. 2022; 9: 2997–3008.

8 M. Bäck et al.

ESC Heart Failure (2023)
DOI: 10.1002/ehf2.14377

 20555822, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ehf2.14377 by C

ochrane H
ungary, W

iley O
nline L

ibrary on [14/05/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



59. Terada CI, Onoue K, Fujii T, Itami H,
Morita K, Uchiyama T, Takeda M,
Nakagawa H, Nakano T, Baba Y,
Amemiya K, Saito Y, Hatakeyama K,
Ohbayashi C. Histopathological and epi-
genetic changes in myocardium associ-
ated with cancer therapy-related cardiac
dysfunction. ESC Heart Fail. 2022; 9:
3031–3043.

60. Zhou J. Synemin promotes pulmonary
artery smooth muscle cell phenotypic
switch in shunt-induced pulmonary ar-
terial hypertension. ESC Heart Fail.
2022; 9: 3221–3231.

61. Rincón LM, Rodríguez-Serrano M,
Conde E, Lanza VF, Sanmartín M,
González-Portilla P, Paz-García M, Del
Rey JM, Menacho M, García Bermejo
ML, Zamorano JL. Serum microRNAs
are key predictors of long-term heart
failure and cardiovascular death after
myocardial infarction. ESC Heart Fail.
2022; 9: 3367–3379.

62. Fujita Y, Yano T, Kanamori H, Nagahara
D, Muranaka A, Kouzu H, Mochizuki A,

Koyama M, Nagano N, Fujito T,
Nishikawa R, Kamiyama N, Tanaka M,
Kuno A, Tanno M, Miura T. Enhanced
nuclear localization of phosphorylated
MLKL predicts adverse events in patients
with dilated cardiomyopathy. ESC Heart
Fail. 2022; 9: 3435–3451.

63. Piatek K, Feuerstein A, Zach V, Rozados
da Conceicao C, Beblo A, Belyavskiy E,
Pieske-Kraigher E, Krannich A,
Schwedhelm E, Hinz S, Pieske B,
Edelmann F. Nitric oxide metabolites:
associations with cardiovascular bio-
markers and clinical parameters in pa-
tients with HFpEF. ESC Heart Fail.
2022; 9: 3961–3972.

64. Bracun V, van Essen B, Voors AA, van
Veldhuisen DJ, Dickstein K, Zannad F,
Metra M, Anker S, Samani NJ,
Ponikowski P, Filippatos G, Cleland
JGF, Lang CC, Ng LL, Shi C, de Wit S,
Aboumsallem JP, Meijers WC, Klip IT,
van der Meer P, de Boer RA. Insulin-like
growth factor binding protein 7
(IGFBP7), a link between heart failure

and senescence. ESC Heart Fail. 2022;
9: 4167–4176.

65. Pappritz K, Lin J, El-Shafeey M, Fechner
H, Kühl U, Alogna A, Spillmann F,
Elsanhoury A, Schulz R, Tschöpe C,
Van Linthout S. Colchicine prevents
disease progression in viral myocarditis
via modulating the NLRP3 inflamma-
some in the cardiosplenic axis. ESC
Heart Fail. 2022; 9: 925–941.

66. Wei D, Trenson S, Van Keer JM,
Melgarejo J, Cutsforth E, Thijs L, He T,
Latosinska A, Ciarka A, Vanassche T,
Van Aelst L, Janssens S, Van Cleemput
J, Mischak H, Staessen JA, Verhamme
P, Zhang ZY. The novel proteomic signa-
ture for cardiac allograft vasculopathy.
ESC Heart Fail. 2022; 9: 1216–1227.

67. Nunez-Toldra R, Kirwin T, Ferraro E,
Pitoulis FG, Nicastro L, Bardi I, Kit-Anan
W, Gorelik J, Simon AR, Terracciano CM.
Mechanosensitive molecular mecha-
nisms of myocardial fibrosis in living
myocardial slices. ESC Heart Fail. 2022;
9: 1400–1412.

A year in heart failure: updates of clinical and preclinical findings 9

ESC Heart Failure (2023)
DOI: 10.1002/ehf2.14377

 20555822, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ehf2.14377 by C

ochrane H
ungary, W

iley O
nline L

ibrary on [14/05/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense


