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The XI Spring Meeting of Young Researchers, jointly promoted
by the Italian Society of Diabetology (SID), the Italian Society of
Geriatrics and Gerontology (SIGG), the Italian Society of Arterial
Hypertension (SIIA), the Italian Society of Internal Medicine
(SIMI), the Italian Society of Cardiovascular Prevention (SIPREC),
and the Italian Society for the Study of Atherosclerosis (SISA), was
held in Rimini from April 19 to 21, 2026. Entitled “Spring of Minds:
from genetics to AI”, this edition brought together young investigators
from different scientific backgrounds to discuss how technological
innovation, molecular medicine, artificial intelligence (Al), and
a deeper understanding of biological complexity are reshaping
research and clinical practice in the cardiometabolic field.

Consistent with the spirit of the Spring Meeting, the Congress
was conceived as a meeting organized by young researchers for
young researchers, providing a dynamic forum for scientific
exchange, networking, and interdisciplinary discussion. The
scientific programme included five thematic sessions and a dedicated
workshop on Al in cardiometabolic medicine, covering a broad
spectrum of topics ranging from digital technologies and wearable
devices to precision medicine, organ protection, cardiovascular
prevention, cardio-oncology, aging, frailty, and communication
in the era of Al. The Meeting also offered young participants the
opportunity to present their work through oral communications
and poster sessions, fostering active discussion around emerging
data and future research directions. In the following report,
we summarize the main themes addressed during the scientific
sessions and highlight the key messages emerging from the lectures
and workshop activities. More than 120 young researchers actively
participated in the oral and poster sessions, presenting their
latest findings and engaging in multidisciplinary exchange. In
the following report, we outline the core themes explored in the
Meeting’s lecture program.

The Meeting opened with a session entitled “ Technology and medicine:
challenges and opportunities”, which addressed the increasingly central
role of intelligent technologies and digital tools in the management
of cardiometabolic diseases. The session framed technology not as a
replacement for clinical reasoning, but as an opportunity to improve
monitoring, decision-making, and personalization of care when
critically integrated into clinical pathways.

Sara Coluzzi discussed the evolving role of diabetes technologies
and Al in the management of type 1 diabetes, highlighting how
technological innovation is progressively reducing the cognitive
burden associated with daily glycaemic management. Particular
empbhasis was placed on continuous glucose monitoring (CGM), which
has transformed glucose assessment from isolated measurements into
adynamic and integrated evaluation of glycaemic control, introducing
metrics such as Time in Range (TIR) alongside HbAlc [1]. The
presentation also focused on the increasing integration between
CGM systems, smart insulin pens, and automated insulin delivery
(AID) systems. Smart pens were described as improving treatment
adherence and enabling more precise insulin titration through dose
tracking and bolus calculation support. Advanced hybrid closed-
loop systems were presented as the current standard of care in type
1 diabetes, allowing automated modulation of insulin delivery while
still requiring meal announcement and carbohydrate estimation
[2]. Finally, emerging perspectives toward fully closed-loop and bi-
hormonal systems were discussed. Al-based carbohydrate counting,
computer vision tools, and dual-hormone systems integrating
insulin with glucagon or pramlintide were presented as promising
strategies to further reduce patient workload, improve glycaemic
stability, and move closer to physiological glucose regulation. Overall,
the presentation emphasized that Al should not replace clinical
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judgement but rather enhance personalized diabetes care through
greater automation and decision support.

Alessandro Croce then focused on the evolving role of wearable
and cuffless technologies in blood pressure monitoring. Blood
pressure assessment has progressively moved beyond traditional
office-based measurements toward out-of-office strategies, reflecting
the growing awareness that isolated clinical readings may not
fully capture the complexity of blood pressure behaviour in daily
life. Current ESH and ESC guidelines [3, 4] recommend that the
diagnosis of hypertension should rely on repeated office blood
pressure measurements, combined with out-of-office approaches
such as home blood pressure monitoring and 24-hour ambulatory
blood pressure monitoring, using validated upper-arm cuft devices.
Ambulatory monitoring allows the evaluation of circadian blood
pressure variability, whereas home monitoring improves reliability
through repeated measurements over several days. This transition
has significantly increased the quantity and quality of data available
for clinical decision-making. In this context, cuffless and wearable
devices represent a further step toward more frequent, unobtrusive,
and potentially continuous blood pressure monitoring. Their limited
interference with daily activities may improve long-term tracking,
patient adherence, and the personalization of cardiovascular risk
assessment. However, Croce also emphasized that the increasing
amount of available data does not automatically translate into better
clinical information. More frequent and less controlled measurements
may introduce variability, reduce data quality, and raise new challenges
regarding validation, interpretation, and integration into clinical
decision-making. Overall, wearable technologies appear promising,
but their clinical implementation requires careful evaluation to
ensure that greater data availability is accompanied by adequate
accuracy and reliability.

The following session, “New therapeutic paradigms for organ
protection and cardiovascular risk reduction”, explored how recent
pharmacological innovations are reshaping the management of
cardiometabolic diseases. The session highlighted a major conceptual
shift: therapeutic success is no longer defined only by the control of
individual risk factors, such as glucose or lipid levels, but also by the
ability to reduce residual risk and protect target organs.

Martina Chiriaco presented new horizons in the pharmacotherapy
of diabetes and obesity, emphasizing the shift from glucose-centric
treatment toward integrated management of metabolic and cardio-
renal disease.

A key question was why further enhance glucagon-like peptide-1
(GLP-1) receptor agonism. The addition of glucose-dependent
insulinotropic polypeptide (GIP) agonism was described as exerting
direct effects on adipose tissue. GIP signalling, acting on endothelial
and immune cells within white adipose tissue, may enhance insulin
sensitivity and increase lipid storage capacity, thereby limiting
ectopic fat deposition [5]. In parallel, glucagon receptor co-agonism,
beyond promoting weight loss, appears to exert hepatotropic effects,
including reductions in hepatic steatosis and fibrosis, independently
of GLP-1 pathways [6]. Amylin analogues, particularly long-acting
compounds such as cagrilintide, were discussed as targeting central
appetite regulation, with potential effects on caloric intake and eating
behaviour [7]. These concepts converge in triple agonists (GLP-1/
GIP/glucagon) such as retatrutide, where combined modulation
of energy intake and expenditure may help sustain weight loss [8].
Overall, the presentation highlighted a shift toward integrated
multi-target pharmacology, consistent with emerging trends in
cardiometabolic research.

Andrea Baragetti focused on the persistent cardiovascular risk
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that remains despite current evidence-based therapies [9]. A major
theme is the rapid expansion of lipid-lowering biotechnology.
Examples include oral Proprotein Convertase Subtilisin/Kexin type
9 (PCSK9) inhibitors, obicetrapib targeting cholesteryl ester transfer
protein (CETP), muvalaplin for Lp(a), inclisiran, lerodalcibep as a
PCSK9-targeting adnectin suitable for monthly self-administration,
and VERVE-102, designed to achieve durable PCSKY9 gene
inactivation. The presentation also discusses small-interfering RNA
(siRNA) applications beyond cholesterol, including zilebesiran for
resistant hypertension. Baragetti highlighted that the therapeutic
landscape is moving toward a more integrated approach, in which
different biological pathways are targeted through increasingly
specific pharmacological and biotechnological strategies [10-12].
However, their clinical positioning will depend on trial evidence,
appropriate biomarkers, guideline integration, patient accessibility,
and healthcare-system affordability. Overall, the presentation argued
that the growing burden of residual cardiovascular risk justifies
the continued development of advanced pharmacological and
biotechnological tools. The key challenge will be translating these
innovations into practical, equitable, and sustainable care for patients
at high cardiovascular risk.

The second day of the Meeting commenced with a session, entitled
“Genetics and epigenelics in melabolic diseases: from biological mechanisms
to precision medicine’. This session provided a mechanistic and
translational perspective on how genetic, epigenetic, and metabolic
information may contribute to personalized risk stratification and
treatment. Luca Tagliafico provided an overview of the relationship
between metabolism, epigenetics, and biological aging, highlighting
the translational relevance of aging biomarkers in clinical practice.
Since Comprehensive Geriatric Assessment cannot reach a widespread
application in routine practice, biomarkers may represent valuable
complementary tools with predictive and prognostic purposes.
Among these, epigenetic biomarkers and epigenetic clocks showed
promising performances in estimating biological age and monitoring
the effects of therapeutic interventions [13]. Nonetheless, they do not
fully encompass all dimensions of aging. Also, as for their relevance
throughout the cardiometabolic field, epigenetic age acceleration
has been associated with obesity and worse cardiovascular outcomes,
including heart failure [14]. Preliminary evidence further suggests
that GLP-1 receptor agonists may contribute to reducing epigenetic
age. The abovementioned epigenetic clocks still require further
validation before routine clinical implementation. Currently,
although they are not implemented in clinical care, they may provide
a significant contribution to research, particularly in risk stratification
and personalized care.

Alessia Di Costanzo discussed the role of genetics in lipid
metabolism as a tool to predict the long-term effects of lipid targets
and to support therapeutic development. She highlighted that plasma
lipid levels are strongly influenced by genetic determinants and that
Mendelian lipid disorders represent valuable in vivo models to clarify
causal relationships between lipid traits and cardiovascular disease.
A paradigmatic example is PCSK9: loss-of-function variants have
been associated with lower LDL-C levels and reduced coronary heart
disease risk, demonstrating how human genetics can identify causal
pathways and druggable targets [15]. Di Costanzo then illustrated how
Mendelian randomization can validate causal genotype—phenotype
associations and prioritize therapeutic targets, as shown by NPCILI
variants, which predicted the clinical benefit of ezetimibe [16].
Importantly, lifelong genetically mediated LDL-C reduction appears
to confer greater coronary protection than pharmacological LDL-C
lowering initiated later in life, supporting the concept that “lower is
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better, earlier is better” [16]. The lecture also addressed the post-
genomic view of lipid disorders, using severe hypertriglyceridaemia
and data from the Italian LIPIGEN cohort were presented as examples
of how genetic burden may influence triglyceride levels, pancreatitis
risk, and treatment response [17]. Finally, rare loss-of-function
variants in APOB and ANGPTL3 were presented as tools to predict
long-term safety issues of emerging lipid-lowering drugs, balancing
cardiovascular benefit and potential hepatic adverse effects [18, 19].
Overall, lipid genetics emerged as a tool to guide target discovery,
risk stratification, treatment personalization, and safety assessment.

The fourth session, “Internistic complications in patients with cancer”,
addressed cardio-oncology and geriatric oncology as a paradigmatic
field in which translational research, clinical complexity, and
multidisciplinary decision-making closely intersect.

The first lecture, delivered by Mario Stabile, focused on the
mismatch between preclinical and clinical research in cardio-
oncology. The speaker reviewed the mechanisms underlying cancer
therapy-related cardiovascular toxicity, including targeted therapy-
induced cardiac dysfunction and the central role of oxidative stress, as
well as anthracycline cardiotoxicity, moving from classical paradigms
to emerging mechanisms such as cellular senescence and genetic
susceptibility [20, 21]. Particular attention was also devoted to immune
checkpoint inhibitors (ICIs), whose cardiovascular toxicity extends
beyond myocarditis to include arrhythmias, vasculopathy, heart
failure, and accelerated atherosclerosis [22, 23]. A major limitation
highlighted during the lecture was the difficulty of reproducing
clinically relevant cardiotoxicity in validated preclinical models. This
issue contributes to a significant translational gap: while preclinical
cardio-oncology research remains disproportionately focused on
anthracyclines, contemporary oncology trials increasingly involve
tyrosine kinase inhibitors, alkylating agents, antimetabolites, and IClIs.

Fabrizio Vallelonga moved beyond this mismatch by presenting
cardio-oncology as a rapidly expanding clinical discipline based on
the integration of cardiovascular, oncological, and haematological
expertise. Examples of cardiovascular risk stratification in patients
receiving potentially cardiotoxic therapies were discussed, including
blood pressure, blood pressure variability, pulse wave velocity,
global longitudinal strain, and left atrial strain. These markers were
presented as useful tools to identify high-risk patients and personalize
surveillance, in line with contemporary guideline-based approaches
[24]. The talk also emphasized that cardio-oncology practice often
takes place in an area of uncertainty, where cardiovascular risk must
be balanced against oncological benefit, prognosis, therapeutic
alternatives, and patient preferences. Overall, the two lectures
underscored cardio-oncology as both a translational research
challenge and a patient-centred model of personalized care.

Closing the session, Elena Page shifted the focus from cardiovascular
toxicity to the broader multidimensional assessment of older patients
with cancer, highlighting how geriatric tools and predictive models
may support safer and more personalized therapeutic decisions. She
discussed predictive models of pharmacological toxicity in older
patients with cancer, candidated for systemic therapy. The decision
to initiate systemic treatment requires an assessment that goes
beyond chronological age and considers the holistic complexity of
the individual. Simple tools for clinical practice were illustrated to
identify vulnerable older patients at increased risk of adverse events,
deserving a comprehensive geriatric assessment. In particular, the G8
screening tool was described as an effective instrument for detecting
vulnerability and performing multidisciplinary management [25].
Furthermore, predictive models of chemotherapy-related toxicity,
including the CARG and CRASH scores, were also discussed as useful
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tools for estimating the risk of severe adverse events and balancing
the risks and benefits of treatment [26]. To sum up, the goal is to
promote shared therapeutic decision-making based not only on
tumor characteristics, but also on the patient’s values and priorities.
In this perspective, simultaneous care pathways may accompany active
oncologic treatments to ensure symptom control, quality of life, and
continuity of care.

The final day of the Meeting began with the session, entitled
“New and old challenges in cardiovascular prevention: between technological
advancement and the rediscovery of biological complexity’. The session
connected the technological focus of the Meeting with enduring
clinical challenges in cardiovascular prevention, emphasizing that
innovation must be interpreted within the broader complexity of
patient biology and vulnerability.

Giulio Francesco Romiti discussed the role of Al in the diagnosis
of cardiovascular diseases, focusing on its potential to support —
rather than replace — clinical decision-making. He highlighted the
rapidly increasing interest in Al in medicine and emphasized that
Al-assisted diagnosis is among the applications closest to clinical
implementation, provided that it addresses a clearly defined
clinical problem. Romiti illustrated this concept through acute
myocardial infarction diagnosis. Some patients without classical
ST-elevation may still present a complete coronary occlusion, or
occlusion myocardial infarction, and may experience delayed
reperfusion and worse outcomes [27]. In this setting, Al-based
electrocardiographic analysis may help identify patterns of coronary
occlusion not captured by conventional ST-segment criteria. He
presented evidence from convolutional neural networks trained on
large ECG datasets with angiographic information, showing how Al
may support the recognition of occlusive myocardial infarction and
provide interpretable outputs [27]. The lecture then moved from
opportunities to critical appraisal. Romiti stressed that Al is not a
“perfect machine” and is not always justified when simpler prediction
tools achieve comparable performance [28]. He also emphasized
the importance of data quality, representative cohorts, and external
validation, since many Al models in cardiovascular medicine still lack
validation, making their performance uncertain [29].

Finally, he underlined that AI outputs should be interpreted like
any other diagnostic test, within a Bayesian framework integrating
pre-test probability, likelihood ratios, clinical context, and patient-
specific factors [30]. The key message was that Al will not replace
physicians but may become a collaborative tool to support better
clinical decisions, provided that models are adequately validated and
critically interpreted.

Pasquale Mone addressed the relationships between frailty and
cardiometabolic diseases. Frailty was presented as a multidimensional
geriatric syndrome characterized by reduced physiological reserve
and increased vulnerability to stressors, leading to adverse outcomes
such as disability, hospitalization, procedural complications,
cognitive decline, and mortality [31]. In the context of population
aging, frailty and cardiometabolic disorders frequently coexist and
may amplify each other’s negative effects, particularly in patients
with multimorbidity [32, 33]. The presentation highlighted the
importance of Comprehensive Geriatric Assessment in older adults
with cardiometabolic diseases, while also discussing the Fried Frailty
Phenotype, based on weight loss, exhaustion, weakness, slowness,
and low physical activity, as a reference model for identifying
physical frailty [31]. Mone also focused on cognitive frailty, defined
by the coexistence of physical frailty and mild cognitive impairment,
emphasizing the role of cognitive tests such as MMSE and MoCA
in clinical evaluation. Finally, the lecture explored inflammation,
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oxidative stress, endothelial dysfunction, and sarcopenia as key
mechanisms linking frailty and cardiometabolic disease, and discussed
the potential role of preventive strategies during midlife in improving
health trajectories in older age [34].

Within the Congress, a workshop entitled “ Understanding Artificial
Intelligence in Cardiometabolic Medicine: Concepts, Practice, and Critical
Evaluation” was organized. The workshop offered participants both
conceptual foundations and a practical framework for the critical
appraisal of Al applications in medicine, with a specific focus on
cardiometabolic research. The initial lecture by Elena Olmastroni
and Stefano Scotti framed cardiovascular diseases as complex
network disorders driven by the interaction of genetic, molecular,
environmental, and behavioural factors, highlighting the limitations
of traditional risk stratification based on a restricted set of clinical
variables. In this context, omics sciences were presented as a key tool
to improve the understanding of cardiovascular pathophysiology
through the integration of multi-omics data, enabling the
identification of molecular pathways, disease subtypes, and potential
therapeutic targets within a network medicine approach. Building on
this framework, Al and machine learning (ML) were introduced as
enabling technologies for the analysis of high-dimensional biological
data, supporting pattern recognition, risk stratification, and predictive
modelling. The workshop then expanded on these concepts through
a dedicated session conducted by Monica Moroni and Marco Chierici
from Fondazione Bruno Kessler. They explored how Al works, with
particular attention to its methodological and technical foundations
and core analytical components. An introductory overview
contextualised Al and ML within data-driven medicine, outlining
key aspects related to model development, training, validation, and
interpretation. This provided the basis for a gradual transition from
theoretical principles to applied and critical perspectives. A substantial
part of the workshop was dedicated to an interactive, practice-oriented
component, in which participants analysed selected scientific
articles to evaluate the clinical opportunities and limitations of Al in
medicine. This activity promoted a structured and critical appraisal of
real-world applications, with particular focus on ethical implications,
methodological constraints, and implementation challenges. Within
this session, the OMIGEN group was also presented as a young
investigator initiative focused on the integration of omics and Al in
cardiovascular research, with the aim of fostering interdisciplinary
collaboration and methodological innovation in the field.

The Meeting concluded with an unconventional communication-
focused lecture by Davide Gambardella, entitled “You explained it very
well. Too bad nobody understood you. Side effects of communication in the
Al era’. The lecture offered a thought-provoking reflection on the
challenges of scientific communication in an increasingly complex
and technology-driven context, emphasizing that clarity, empathy,
and the ability to adapt language to different audiences remain
essential skills for researchers and clinicians.

Overall, the XI Spring Meeting offered an updated and
multidisciplinary view of cardiometabolic research, highlighting
how genetics, epigenetics, omics, artificial intelligence, digital tools,
and clinical complexity are converging toward a more precise and
integrated model of prevention and care.
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