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Abstract

Purpose of Review Hot phases are a challenging clinical presentation in arrhythmogenic cardiomyopathy (ACM), marked
by acute chest pain and elevated cardiac troponins in the absence of obstructive coronary disease. These episodes manifest
as myocarditis and primarily affect young patients, contributing to a heightened risk of life-threatening arrhythmias and
potential disease progression. This review aims to synthesize recent research on the pathophysiology, diagnostic challenges,
and therapeutic management of hot phases in ACM.

Recent Findings Hot phases have been linked to genetic mutations, particularly in desmosomal proteins such as Desmoplakin
(DSP). Diagnostic challenges include differentiating hot phases from isolated acute myocarditis, through identification of
red flags and a multimodal approach, including CMR, FDG-PET, endomyocardial biopsy and genetic testing. Emerging
therapies, such as immunosuppressive and anti-inflammatory treatments, show promise in managing hot-phase episodes.
Summary Hot phases in ACM present a significant risk for arrhythmias and disease progression, necessitating a compre-
hensive diagnostic and therapeutic management. A multimodal diagnostic approach is essential for accurate diagnosis, but
further research is needed to refine these strategies and improve prognosis for affected patients.
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Introduction

Myocarditis is an inflammatory disease of the myocardium
with a wide spectrum of clinical presentations, ranging
from chest pain without coronary obstruction to ventricular
arrhythmias and even cardiogenic shock.[1] This condition
can progress to dilated cardiomyopathy (DCM) in up to 30%
of cases.[2, 3] In the last years, a complex interplay between
genetics and myocarditis has emerged. Particularly, these
two elements seem to overlap in the case of arrhythmogenic
cardiomyopathy (ACM), a disease characterized by progres-
sive fibro-fatty replacement of the myocardium that can
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affect the right (Arrhythmogenic Right Ventricular Cardio-
myopathy -ARVC), the left (Arrhythmogenic left ventricular
arrhythmogenic—ALVC) or both ventricles (biventricular
ACM). [4] ACM predisposes patients to life-threatening
ventricular arrhythmias, sudden cardiac death (SCD) and
heart failure.[5] As recently highlighted, ACM can also pre-
sent with chest pain and elevation of cardiac troponins in the
absence of obstructive coronary disease: a condition defined
as “Hot phases”. [6, 7] These episodes affect predominantly
young patients and the differential diagnosis with classic
acute myocarditis is a challenge. These events are particu-
larly significant as they have been associated with acute
worsening of the disease and significant increase in the risk
of ventricular arrhythmias. [8].

This review aims to synthesize the latest research on “Hot
phases”, exploring their proposed pathophysiological basis
alongside their clinical implications, diagnostic challenges,
and emerging therapeutic targets.
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Pathophysiology of Hot Phases
in Arrhythmogenic Cardiomyopathy

Increasing body of research suggests that the pathophysi-
ology of ACM involves a complex interplay of genetic,
inflammatory, and immune system backgrounds. “Hot
phases” are characterized by myocarditis episodes that
might be triggered by various factors, including exercise,
viral infections, and autoimmune mechanisms.

Genetic Background

A significant role of genetics in acute myocarditis and
inflammatory cardiomyopathies has been suggested by
several studies: in a multicentric study, genetic vari-
ants in cardiomyopathy-related genes were described in
8% of acute myocarditis patients compared to < 1% of
healthy controls. [9] Furthermore, a high prevalence of
titin truncating variants (77Ntv) was found in patients
with EMB-confirmed lymphocytic myocarditis [10] and
DMD mutated patients seem to develop heart failure more
frequently when inflammation is present on CMR.[11]
Additionally, mutations in FLNC, BAG3 and RBM20, all
linked to ACM, appear to be associated with severe forms
of acute myocarditis.[12].

Moreover, some reports documented the presence of
homozygous or compound heterozygous mutations in car-
diomyopathy-related genes in unrelated paediatric patients
presenting with acute myocarditis.[13].

In “Hot phase” patients the most commonly mutated
gene is Desmoplakin (DSP). [14] DSP is the most abun-
dant desmosomal protein in the heart and the skin, and
it anchors the desmosomes to intermediate filaments. As
described by Smith et al., DSP mutations are associated
with a predominant LV involvement with systolic dysfunc-
tion, subepicardial fibrosis and inflammatory hot phases,
usually preceding LV dysfunction. This phenotype differs
from the classic ARVC form linked to PKP2 variants [15].

Interestingly, the presence of DSP variants in patients
with acute myocarditis was reported to be associated with
worse outcomes in acute myocarditis patients, as DSP
mutation carriers had a higher risk of ventricular arrhyth-
mias and recurrent myocarditis. [16].

Although less common, genetic variants of PKP2 and
DSG2 were also respectively detected in up to 21% and
13% of “Hot phase” cases in some reports. [17].

However, a clear mechanism linking ACM-related gene
variants to “Hot phases” has still to be outlined. ACM
is primarily associated with mutations in genes encoding
five desmosomal proteins, including the aforementioned
plakophilin-2 (PKP2), desmoplakin (DSP), junctional
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plakoglobin (JUP), desmocollin-2 (DSC2) and desmoglein
(DG). The desmosome is a multiprotein complex belong-
ing to intercellular junctions that allows myocyte adhesion
and electrical coupling. Mutations in desmosomal genes
disrupt the integrity of the intercalated discs, leading to
myocardial cell detachment, apoptosis, and subsequent
fibro-fatty replacement. [18].

Recent studies have also highlighted the role in ACM
of non-desmosomal genes, such as filamin C (FLNC)[19,
20] and phospholamban (PLN)[21], that encode proteins
involved in calcium handling and the sarcomere.

Inflammation and Immune Response

Inflammation has an important and still controversial role
in the physiopathology of cardiomyopathies, and even
more so in ACM “Hot phases”. Histopathological studies
have revealed high prevalence of inflammatory infiltrates,
along with apoptotic myocytes, in ARVC hearts and their
association with more severe biventricular involvement.
[22] Whether the inflammation represents a trigger for the
expression of a genetic background, or only represents an
epiphenomenon in a susceptible patient is still unknown. The
definition of the exact role of these processes would be of
uttermost importance to direct the management and therapy
of “hot phases” cardiomyopathies.

In murine models, an inflammatory phase, including
necrotic foci and inflammatory infiltrates, seems to precede
the onset of the overt disease weeks before developing symp-
toms and ventricular dysfunction. [23] This finding rein-
forces the hypothesis that “hot phases” might contribute to
pathogenesis and disease progression in ACM through myo-
cyte degeneration and inflammatory response that mimic
acute myocarditis.

Multiple theories have been proposed on the interplay
of genetics and inflammation in ACM and “Hot phases™: it
has been suggested that genetically determined desmosomal
dysfunction could induce myocyte apoptosis and subsequent
ventricle inflammation. [24] Another hypothesis is that viral
infections might cause myocardial inflammation and apop-
tosis, followed by desmosomal dysfunction. [25].

It is possible that a “second-hit theory” model, already
proposed in DCM, could be applied to ACM “Hot phases”
[26]. In this case, some genetic defects may favor myocardial
susceptibility to inflammatory insults, such as viral infec-
tions, causing myocardial damage and fibrofatty replace-
ment. According to this theory, desmosomal mutations cause
downregulation of the Wnt/B-catenin cascade and activation
of the Hippo/YAP pathway, upregulating the expression of
pro-apoptotic genes and weakening intercellular junctions:
exogenous agents can then induce myocardial damage
with endogenous Damage-Associated Molecular Patterns
(DAMPs) release, activation of the immune system and
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inflammatory-mediated myocyte damage, creating a vicious
circle.[27].

The immune response during “Hot phases” is character-
ized by both innate and adaptive immune mechanisms: and
T-lymphocytes, macrophages and neutrophils are the most
commonly found cells in ACM hearts. [28, 29].

In the early phases of the disease, damaged cardiomyo-
cytes are cleared by myeloperoxidase secreting neutrophils
(MPO +), which are progressively substituted by M2 mac-
rophages. The release of pro-inflammatory cytokines and
chemokines, such as IL-1, IL-6, TNFapha and IFN gamma,
not only damages the myocardium, but also recruits addi-
tional immune cells and activates adaptive immunity, creat-
ing a vicious cycle of inflammation and tissue injury. [30].

Complement activation in “Hot phases” is currently under
study: high levels of C3, C5 and C9 in the serum of ACM
patients and an improvement in cardiac function in DES
mutated mice after C5a receptors inhibition have been dem-
onstrated. [31, 32].

Some cytokines are also involved in “Hot phases”. For
instance, IL-1p production has been observed in Dsg2mut/
mut mice cardiomyocytes. NF-KB, a nuclear transcriptional
factor involved in IL-1B production, is overexpressed both
in Dsg2mut/mut animal models and cardiomyocytes derived
from human induced pluripotent stems (hiPSC-CMs) car-
rying a PKP2 mutation. [26]. Additionally, through NF-KB
overexpression, PKP2 mutated hiPSC-CMs can secrete
inflammatory cytokines themselves, in the absence of
immune cells.[33].

This inflammatory milieu, also through the development
of fibrosis, can destabilize the myocardial substrate, increas-
ing the propensity for arrhythmias.

In a recent study, DSG2Mut hiPSC-CMs presented
NF-KB upregulation associated with electrophysiological
abnormalities and DSG2 suppression via siRNA showed
partial normalization of these electrophysiologic changes.
[34]Moreover, Chelko et al. observed that in Dsg2 mut/
mut mice NF-KB signalling in cardiomyocytes attracts
C-C motif chemokine receptor-2 positive macrophages
(CCR2 +cells) where they mediate myocardial injury, con-
tractile dysfunction and arrhythmias. [33].

Role of Viral Infections and Autoimmunity

As previously reported, inflammatory infiltrates have been
described in autoptic series of ARVC patients, suggesting
that, similarly to DCM, ACM could be triggered by myocar-
ditis which, in western countries, is most commonly related
to viral infections or autoimmune damage.

Cardiotropic virus sequences (such as Coxsackie virus
B3, adenovirus CMV and Parvovirus) have been detected in
the hearts of patients with ARVC and no family history of
cardiomyopathy, so that, initially, a role of infectious agents

was proposed in sporadic cases. [35] Nevertheless, current
evidence suggests that viruses could be innocent bystanders
in a cardiomyopathic environment, rather than causal agents
of the disease. [36].

Conversely, it has been proposed that the inflammatory
response might be an autoimmune reaction triggered by the
exposure of cryptic myocardial antigens following myocyte
injury.

Cytotoxic T cells can contribute to cardiomyocyte dam-
age in ACM in the absence of viral infections. [37] Also,
autoantibodies against cardiac proteins (AHA and AIDA)
have been detected in patients’ serum and seemed to be asso-
ciated with disease severity in ARVC patients, but larger
studies are needed to confirm this hypothesis. [38, 39].

Clinical Manifestations

“Hot phases” usually affect young patients and can be the
first clinical manifestation of ACM in paediatric cohorts. [7].

Patients present with acute chest pain and/or cardiac
enzyme release without significant coronary artery disease,
compatible with infarct-like acute myocarditis. Therefore,
patients can present relapsing episodes of chest pain or
chronic asymptomatic release of troponin.

Hemodynamic instability, although rare, is possible.
Cases of cardiogenic shock were described[40], as well as
severe bradyarrhythmias. [41].

SCD has been reported in up to 9% of patients included
in recent case series [16], and arrhythmic instability due to
life-threatening tachyarrhythmias is described during “Hot
phase” episodes. [42, 43].

Chest pain can be associated with ST changes on EKG. In
this setting, electrocardiographic abnormalities suggestive of
a cardiomyopathic background include low and fragmented
QRS voltages on peripheral leads and negative T waves in
inferolateral leads. However, EKG can be normal at first
presentation. [7].

Currently, “Hot phases” remain a challenge for the phy-
sician, as they can occur unpredictably, in a multitude of
clinical settings and do not necessarily fit in the classical
progression of ACM.

Diagnostic Challenges

Recognizing “Hot phase” cardiomyopathy and differenti-
ating it from common myocarditis poses significant chal-
lenges. Indeed, due to the current absence of a reliable and
standardized diagnostic criteria and work-up, it is essential
to approach these cases with a “cardiomyopathy mindset”,
aimed at recognizing the red flags of a possible more com-
plex underling condition (Table 1).
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Table 1 Clinical and instrumental “Red flags” of “Hot phases” car-
diomyopathy

RED FLAGS
Clinical History e Recurrent episodes of chest pain
o Family history of SCD or CMP
o Chronic release of Troponin
EKG o Low QRS voltages
e Fragmented QRS
o Inferolateral T-wave inversion
o Persistent ventricular arrhythmias
Imaging o Persistent LV dysfunction

e Ring-like LGE pattern at CMR

Key: CMP cardiomyopathy, CMR cardiac magnetic resonance, LGE
late gadolinium enhancement, LV left ventricular, SCD sudden car-
diac death

A positive family history of cardiomyopathy, sudden car-
diac death or myocarditis, alongside relapsing episodes of
chest pain, should be investigated by the physician to reach
an accurate diagnosis. [44].

However, there is a growing need for novel diagnostic
tools that can detect myocardial inflammation and predict
arrhythmic risk during “Hot phases”. Multimodal diagnos-
tic workup, including EKG, echocardiogram, CMR, nuclear
imaging and, when necessary, invasive assessment with
EMB and electrophysiological studies, must be considered

Fig. 1 Current management
and standing questions in “Hot
phases” cardiomyopathy. Key:
CMP cardiomyopathy, CMR
cardiac magnetic resonance,

PATHOPHYSIOLOGY

DSG2 desmoglein-2, DSP des- DSG2, FLNC) . Ermronmentalfaceors )
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FLNC filamin C, ICD implant- DIAGNOSIS
able cardioverter-defibrillator, Clinical red flags
PET positron emission tomogra- ¢ Recurrent episodes of chest DIAGMSIS nd
phy, PKP2 plakophilin-2, SCD pain * Sensitive and specific
sudden cardiac death, siRNA « Family history of SCD or CMP uomam ('ndudilt
Short interfering RNA » Chronic release of Troponin mi 'RNA” = s;RNA)
¢ Persistent ventricular * h'? new imaging
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* EKG « Immunomodulatory
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* CMR « Antiarrhythmic drugs
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OUTCOME
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» Genetic background (DSP, PKP2,

» Increased arrhythmic risk
» Adverse left ventricular

for appropriate management of these complex patients
(Fig. 1).

In such uncharacterized conditions, referral centres have
a role not only for the management of single patients but
also in building a solid data collection. An appropriate use
of tertiary centres would be essential to unveil the many
questions that still surround “Hot phase”.

Biomarkers

Except for acute and chronic release of cardiac enzymes,
the search for reliable biomarkers that can detect or predict
“hot phase” in ACM is ongoing. Elevated levels of inflam-
matory markers such as C-reactive protein (CRP) have been
reported during “Hot phase”, although not frequently. Even
though CRP is non-specific and cannot distinguish ACM
from other inflammatory or ischemic cardiac conditions, it
currently represents, alongside troponin, the available bio-
marker in this clinical context. Overexpression of inflamma-
tory cytokines and chemokines in ACM, including IL-1,
IL-6, INFy and tumour necrosis factor-a (TNFa) have been
described in animal models, but studies assessing their roles
as biomarkers of “hot phase”are warranted. [45].

Similarly elevated soluble suppression of tumorigenic-
ity-2 (sST2), growth differentiation factor-15 (GDF-15) and
NT-proBNP may predict biventricular ACM, but no data

PATHOPHYSIOLOGY
¢ Primum movens?

OUTCOME
¢ Appropriate follow-up?
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are available in the context of “Hot phase” cardiomyopathy.
[46].

Research into more specific biomarkers, such as micro-
RNAs and autoantibodies, is needed to improve diagnostic
accuracy and guide treatment during “Hot phases” [47].

Imaging Modalities

Cardiac magnetic resonance imaging (CMR) has emerged
as a critical tool in the diagnosis of “Hot phase” cardiomyo-
pathy in the context of ACM and non-dilated left ventricu-
lar cardiomyopathy (NDLVC). CMR can detect edema, and
fibrosis with high sensitivity and specificity. The use of late
gadolinium enhancement (LGE) allows for the visualization
of myocardial scarring. The presence of non-ischaemic LGE
has been described in up to 90% of “Hot phase” patients,
particularly affecting the subepicardial inferolateral and
septal regions. [7] A circumferential subepicardial pattern,
called “ring-like”, is most typical and associated with DSP
and FLNC mutations. [15].

Additionally, T1 and T2 mapping techniques could pro-
vide valuable insights into the extent and activity of the dis-
ease during “Hot phases”, showing an increase in T1 and
T2 relaxation times in the presence of myocardial damage
and edema.

Positron emission tomography (PET) imaging is useful in
the diagnosis of cardiac sarcoidosis and acute myocarditis
and represents a promising tool to assess myocardial inflam-
mation in ACM, as up to 36% can present LV myocardial
uptake at PET. [48]This imaging modality is mostly helpful
when CMR is not feasible (i.e. when an implantable device
is present).[49].

Considering that active inflammation could be linked to
an increased arrhythmic risk, this technique may be par-
ticularly useful in identifying patients at risk of arrhythmic
events during hot phases, although its routine use in clinical
practice is still under investigation.

Endomyocardial Biopsy

Differential diagnosis between cardiac sarcoidosis and acute
myocarditis might be difficult even after a complete non-
invasive workup, especially in cases where lungs are not
involved. In these cases, performing an endomyocardial
biopsy (EMB) with histological and immune-histochemical
analysis is mandatory. [50].

Myocardial inflammation has been reported in up to 75%
of hearts at autopsy, particularly in DSP-related ARVC. [51].

However, highlighting once more the ongoing debate
on “Hot-phases” pathogenesis, a recent case series found
that apoptosis rather than active inflammation can be found
on EMB of “Hot-phase” patients with P/LP mutations in
cardiomyopathy-related genes. [52].

Although false negatives can be present, especially when
sampling from the RV, electroanatomic-voltage mapping
(EAVM)-guided EMB, by highlighting areas of EP abnor-
malities, has shown excellent results in diagnosing active
myocardial inflammation. [53].

Apart from allowing to rule out cardiac sarcoidosis and
viral myocarditis, the detection of active inflammation poses
the question of whether to start immunosuppressive therapy.

Role of Genetic Testing and Familial Screening

In acute myocarditis patients, the risk of an associated inher-
ited cardiac disease is unclear and AM is not mentioned in
the guidelines as a criterion to suggest genetic testing.[54].

Performing genetic testing in patients with acute myocar-
ditis and a familial background of cardiomyopathy or SCD
was effective in identifying desmosomal mutations and fam-
ily screening allowed to diagnose an ALVC phenotype in
more than a third of mutation carriers. [44].

These results outline the importance of identifying red
flags for performing genetic testing in patients with AM that
present features of clinical complexity, such as relapsing epi-
sodes of myocarditis, chronic troponin release, family his-
tory of cardiomyopathy, ring-like pattern on CMR, persistent
severe left ventricular dysfunction, defined as LV dysfunc-
tion which does not respond as predicted to optimized medi-
cal therapy, or persistent sustained ventricular arrhythmias,
defined by the need for multiple medical therapy adaptation
with poor arrhythmic burden reduction; also, possibly, the
presence of apoptosis on EMB (Table 1).

Whether genetic testing should be performed systemati-
cally in AM patients is currently under debate and multi-
centric studies are needed to shed light on this theme, but
assessing family history in this subset of patients is of utmost
importance.

As for familial screening, first-grade family members
should undergo genetic testing. In case of identification of
the same variant is identified in an asymptomatic relative,
CMR should be performed, even when echocardiography
and ECG are normal. [54].

Therapeutic Approaches and Lifestyle
Modifications

The management of ACM during “Hot phases” requires a
multifaceted approach that addresses both the arrhythmic
risk, the underlying inflammatory process and, in certain
cases, ventricular dysfunction.

Given the possible central role of inflammation in the
pathophysiology of “Hot phases”, there is growing inter-
est in the use of immunosuppressive and anti-inflammatory
therapies in this field.
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Hot phases have not yet been object of clinical rand-
omized trials or large observational studies, and currently
used regimes of immunosuppressive therapies have been
adapted from Acute Myocarditis guidelines[55]. In the
setting of autoimmune myocarditis and virus-negative
myocarditis, immunosuppressive is recommended in cases
refractory to optimized medical therapy, and long term fol-
low up of TIMIC trial showed the efficacy of prednisone
and azathioprine combination in chronic inflammatory
cardiomyopathies. [56].

Concerning genetic cardiomyopathies presenting myo-
cardial inflammation, a pilot report on the use of immu-
nosuppression showed a reduction of myocardial inflam-
mation and a relative decrease of adverse events while
on treatment, without reporting serious adverse events.
[57] These results certainly call for further investigation
to prove the efficacy of immunosuppressive therapy in this
setting.

Most importantly the choice for initiation of IMT
should be tailored to the single patient and should be man-
aged by a multidisciplinary Cardioimmunology team.[58]
The presence of symptoms, systolic dysfunction, persistent
troponin release, ventricular arrhythmias, LGE progres-
sion at CMR should be considered at the beginning of the
therapy and during follow-up to guide optimal treatment.

This aspect needs to be the focus of future research in
hot phases cardiomyopathy.

Recent studies have explored the use of targeted immu-
nomodulatory therapies, inhibiting GSK3 f [59, 60], the
NF«B cascade [61] and CCR2 macrophages on ACM ani-
mal models. [62].

Colchicine use is currently understudy in chronic
inflammatory cardiomyopathy patients (CMP-MYTHiC),
accounting also ACM patients with documented “Hot
phases” [63]. This aspect needs to be the focus of future
research in “hot phases” cardiomyopathy.

Nevertheless, “Hot phases” patients with P/LP muta-
tions in cardiomyopathy-related genes and reduced ejec-
tion fraction showed reverse remodelling with anti-neuro-
hormonal therapy when apoptosis, rather than significant
inflammation, was present on EMB. [52].

As for exercise restrictions, strenuous exercise has
been linked to progression of ACM and its restriction has
shown a reduction in ventricular arrhythmic burden in
ACM patients carrying an ICD. [64] Similarly, limitation
of physical activity in acute myocarditis patients is recom-
mended from 3 to 6 months from the acute events. [54]
Data on the impact of exercise on “Hot phases” are not
yet available. As a general recommendation, patients are
often advised to avoid competitive sports and strenuous
exercise, which could exacerbate myocardial inflammation
and increase arrhythmic risk.

@ Springer

Prognosis and Long-Term Outcomes

As previously stated, desmosomal mutations in acute myo-
carditis are reported to be associated with a worse progno-
sis in terms of arrhythmic events.

While adverse prognostic factors in ACM have been
identified, knowledge on risk stratification in “Hot phase”
cardiomyopathy is limited. Current data are not sufficient
to assess the prognosis of patients with “Hot phases”
ACM which could depend on several factors, including
the extent of myocardial involvement, the frequency and
severity of arrhythmic events, and the effectiveness of
therapeutic interventions.

A recent study reported a higher prevalence of life-threat-
ening arrhythmias in DSP cardiomyopathy patients in case
of severe LV dysfunction and RV dysfunction, but episodes
of AM did not predict a higher arrhythmic risk.[65] On the
other hand, “Hot phases” were found to be a negative prog-
nostic factor for heart failure related outcomes. [7].

It is imperative to assess the appropriate management
of these patients, including antiarrhythmic therapy, life-
style modifications, and ICD implantation, through multi-
centric prospective studies.

Future Directions and Open Problems

The understanding of “Hot phases” in cardiomyopathies
(mostly ACM) is still evolving, and several areas of research
need to be investigated to improve diagnosis, risk stratifica-
tion, and treatment. (Fig. 1) Future studies should focus on:

1. Elucidating the molecular mechanisms of inflammation:
a deeper understanding of the molecular pathways that
drive inflammation during “Hot phases” could lead to
the development of targeted therapies that prevent or
mitigate these episodes.

2. Identifying specific biomarkers: discovery of specific
biomarkers that can predict or detect “Hot phases”
would greatly enhance the ability to diagnose and man-
age them more effectively.

3. Assessing the role of novel imaging techniques:
advances in imaging modalities, such as PET and CMR,
should be further explored to determine their utility in
detecting and monitoring myocardial inflammation and
fibrosis during “Hot phases”.

4. Evaluating new therapeutic strategies: clinical trials
investigating the efficacy of novel immunomodulatory
and anti-inflammatory agents in ACM and “Hot phases”
cardiomyopathy are needed to establish new treatment
paradigms for managing “hot phases”
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5. Understanding the impact of exercise: more research is
required to define the optimal exercise recommendations
for patients with ACM, particularly in the context of
preventing “Hot phases” and reducing arrhythmic risk.

Conclusions

“Hot phases cardiomyopathy” is a newly emerged clinical
entity in the complex and uncharacterized overlap of myo-
carditis, ACM, DCM and NDLVC. This condition surely
represents a significant challenge in current clinical practice.
“Hot phases” episodes exacerbate the arrhythmic risk and
might contribute to disease progression. Recent research has
advanced our understanding of the pathophysiological mech-
anisms underlying hot phases, but it has also highlighted the
importance of a multimodal diagnostic approach and the
need for effective therapeutical strategies. However, much
remains to be learned, and ongoing research is essential to
improve the prognosis and quality of life for patients with
“Hot phases”. It is once more to be stressed, in the current
healthcare landscape, that third-level centres, via multicentre
cooperation, should represent the heart of research activities
and data collection.
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