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As the calendar turns to 2025, we reflect on 2024 as a year marked by 
significant progress in acute coronary syndromes (ACS) research and 
management, captured in this special edition of the European Heart 
Journal: Acute Cardiovascular Care. Inspired by the Olympic spirit of 
breaking barriers and striving for excellence, this edition celebrates a 

transformative year in ACS management. Building on the 2023 ESC 
guidelines, which combined approaches for ST-elevation (STE-ACS) 
and non-ST-elevation ACS (NSTE-ACS), the advancements of 2024 
offer a glimpse into the future of precision medicine. These include re-
finements to dual antiplatelet therapy (DAPT), a greater focus on 
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cardiovascular drug de-prescription, and insights into the evolving ESC 
chronic coronary syndrome guidelines—all of which prioritize persona-
lized care as a key strategy for better outcomes.

The 2023 European Society of Cardiology (ESC) guidelines for acute 
coronary syndromes (ACS) integrated recommendations for ST-segment 
elevation (STE-ACS) and non-ST-segment elevation (NSTE-ACS) into a 
cohesive framework that emphasizes a unified approach to manage-
ment, with a focus on antithrombotic optimization and personalized 
care.1 This consolidation highlights the importance of consistent princi-
ples across the ACS spectrum and introduces 37 new recommenda-
tions while revising 9, with particular attention to patient-centered 
care, shared decision-making, and addressing regional outcome dispar-
ities.1 Compared to the American College of Cardiology (ACC) and 
American Heart Association (AHA) guidelines, the ESC guidelines 
have some notable differences in treatment preferences.2 For example, 
the ESC prefers prasugrel over ticagrelor for patients undergoing per-
cutaneous coronary intervention (PCI) when there are no contraindi-
cations, while the ACC/AHA guidelines do not specify a preference.2

The ESC has also updated its recommendations for pre-treatment in 
STE-ACS patients, reflecting the latest evidence and clinical practices. 
Regional differences in the management of ischaemic heart disease 
(IHD) are apparent, with regions like Central Asia and Eastern 
Europe facing higher mortality rates and requiring tailored treatments. 
In contrast, high-income Asia Pacific regions often use lower doses of 
statins and glucose-lowering therapies for conditions like heart failure 
and chronic kidney disease.3

One key guideline recommendation is the use of 12-month dual anti-
platelet therapy (DAPT) following ACS or drug-eluting stent (DES) im-
plantation.1 However, emerging data from randomized clinical trials 
(RCTs) and meta-analyses support early de-escalation to P2Y12 inhibitor 
monotherapy after 1–3 months of DAPT, demonstrating comparable is-
chaemic outcomes with reduced bleeding risks.4–7 The evolving evidence 
challenges the conventional 12-month DAPT approach, promoting a 
more individualized strategy that balances ischaemic and bleeding risks, 
using validated assessment tools.8 This transition towards personalized 
care is reinforced in the 2024 ESC guidelines for chronic coronary syn-
drome, which prioritize bleeding prevention while advocating for 
evidence-based, individualized strategies that enhance ischaemic protec-
tion without increasing bleeding risk (ACC-D-24-00621).

The 2023 ESC Guidelines also caution against routine pre-treatment 
with oral P2Y12 inhibitors or GP IIb/IIIa antagonists, emphasizing the 
importance of balancing bleeding risk and individualized treatment.1

Recent analyses of the On-TIME 2 trial, published in the European 
Heart Journal Acute Cardiovascular Care, show that prehospital tirofi-
ban improves angiographic outcomes and increases the rate of dis-
rupted myocardial infarction, a marker of optimal reperfusion.8,9

These findings prompt a re-evaluation of early antiplatelet strategies, 
while emerging therapies such as subcutaneous GP IIb/IIIa inhibitors 
and P2Y12 antagonists might become new treatment options for pre-
hospital care.10,11

Another standout achievement of 2024 was the refinement of diag-
nostic tools for ACS. Advances in diagnostic strategies for acute coron-
ary syndromes (ACS) marked a major achievement in 2024, reflecting a 
deeper understanding of myocardial infarction and its complexities.12

High-sensitivity cardiac troponin (hs-cTn) assays have transformed 
emergency care, enabling the exclusion of myocardial infarction with 
a single test at presentation.13–15 However, their ability to detect 
even minor elevations in troponin has introduced challenges, particular-
ly in patients with chronic kidney disease (CKD), where non-ischaemic 
elevations are common.16 Refining diagnostic thresholds in CKD may 
enhance specificity without sacrificing sensitivity, addressing a critical 
gap in ACS diagnosis.16 Traditionally, elevated hs-cTn levels have 
been associated with larger infarcts and better responses to guideline- 
directed therapies. Yet recent findings, including data from the 
SWEDEHEART registry, suggest that patients with elevated hs-cTn 

may not always benefit from a given therapy, challenging assumptions 
about troponin’s role in guiding treatment. This highlights the need 
to consider context and patient-specific factors when interpreting bio-
marker data.17 Imaging techniques complement biomarkers but also 
have limitations. Late gadolinium enhancement (LGE) cardiac MRI 
(CMR) is a cornerstone for identifying myocardial scars, yet approxi-
mately 10% of myocardial infarction cases lack detectable LGE despite 
significant hs-cTn elevations.18,19 This phenomenon may result from 
subthreshold infarction, transient ischaemia, or spontaneous reperfu-
sion. Emerging technologies like dark-blood LGE offer promising im-
provements in detecting subtle myocardial injury, potentially bridging 
gaps in diagnostic sensitivity.20 Together, these advances underscore 
the importance of integrating refined biomarker thresholds with in-
novative imaging modalities. A multimodal approach will be essential 
to improve diagnostic precision and optimize care for ACS patients.

Cardiogenic shock (CS) is a life-threatening condition characterized 
by critical circulatory failure, leading to end-organ hypoperfusion and 
high mortality rates, especially in patients with acute myocardial infarc-
tion (AMI) or decompensated heart failure (HF).21,22 Despite advances 
in early reperfusion therapies, CS remains prevalent, complicating up to 
10% of AMI cases, particularly in ST-elevation myocardial infarction 
(STEMI). Early recognition is essential, as delayed intervention exacer-
bates multiorgan dysfunction and worsens outcomes.23 Machine learn-
ing (ML) has shown promise in predicting late-onset CS. A study by Hu 
et al., leveraging the MIMIC-III database, developed an ML model, 
‘CShock,’ using time-series data from 1500 patients. The model demon-
strated robust predictive performance, with an area under the curve 
(AUC) of 0.82, identifying CS onset 36 h prior to clinical presentation.24

In AMI complicated by CS, the CULPRIT-SHOCK trial provided pivotal 
insights into revascularization strategies.22 Among patients with multi-
vessel disease (MVD), culprit-lesion-only PCI reduced the composite of 
death or severe renal failure compared to immediate multivessel PCI 
(hazard ratio 0.84; 95% CI, 0.72–0.99). The residual SYNTAX score 
(rSS) further stratifies risk in patients with CS supported by veno arter-
ial extracorporeal membrane oxygenation (VA-ECMO), correlating 
higher rSS with worse outcomes.25 While complete revascularization 
improves ECMO weaning, its role remains nuanced, emphasizing indi-
vidualized treatment strategies to optimize outcomes in this high-risk 
population. A dedicated ‘Best of 2024’ manuscript in our series will pro-
vide further insights into cardiogenic shock and its therapies (ref Sean).

Secondary prevention remains pivotal in reducing the long-term bur-
den of ACS. The European Society of Cardiology (ESC) emphasizes 
comprehensive secondary prevention after AMI to mitigate long-term 
cardiovascular risks.1 This involves pharmacological interventions— 
aspirin, P2Y12 inhibitors, statins, beta-blockers, and RAAS inhibitors— 
alongside lifestyle modifications, including smoking cessation, exercise, 
and dietary changes. Despite initial adherence during hospitalization 
and rehabilitation, long-term adherence remains suboptimal.26 Only 
50% of patients in the GULLIVE-R study received all five recommended 
medications, and just one-third participated in regular physical activity, 
highlighting significant gaps in adherence.27 Patient education on risk fac-
tors and target values is critical but often declines over time. In the 
GULLIVE-R study, only 37.9% of patients correctly identified blood pres-
sure targets, and 8.2% knew their LDL-C goals. Structured follow-up pro-
grammes and risk communication strategies may enhance adherence. The 
residual risk persists despite advances in lipid-lowering and antithrombotic 
therapies. In the realm of novel therapeutics, the AEGIS-II trial explored 
CSL112, a plasma-derived apolipoprotein A-I, to reduce residual cardio-
vascular risk. Despite promising preclinical data, the trial did not achieve 
significant improvements.28,29 This underscores the challenges of advan-
cing therapies in an era where standard care is highly optimized.

Inflammation has become a focal point in understanding outcomes in 
acute coronary syndromes (ACS), particularly in ST-segment elevation 
myocardial infarction (STEMI), where an intense inflammatory re-
sponse drives adverse cardiac re-modeling and heart failure (HF). 
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A recent study using the TriNetX Research Network analysed 
eosinophil (EOS) levels in 47 669 STEMI patients treated between 
2012 and 2022, stratifying patients into high (≥0.2 × 10³/µL) and low 
(<0.2 × 10³/µL) EOS groups.30 Propensity score matching balanced 
baseline characteristics (15 877 patients per group), revealing that 
low EOS levels were associated with significantly higher rates of all- 
cause death or new-onset HF (17.0% vs. 13.3%; HR 1.35, 95% CI, 
1.28–1.43, P < 0.001). These findings underscore the importance of 
post-STEMI inflammation resolution, with EOS levels emerging as a po-
tential biomarker for risk stratification.

Therapies targeting inflammation have seen mixed success, under-
scoring the complexity of this approach. Unlike earlier trials such as 
COLCOT, LoDoCo-2, and CANTOS—which demonstrated signifi-
cant reductions in cardiovascular events with low-dose colchicine and 
canakinumab—CLEAR-SYNERGY reported no benefit of colchicine 
on its primary composite outcome (HR 0.99, 95% CI, 0.85–1.16, 
P = 0.93) or spironolactone on its co-primary endpoints (HR 0.91, 
95% CI, 0.69–1.21, P = 0.51).31–35 Furthermore, the trial’s observed re-
duction in high-sensitivity C-reactive protein (hs-CRP) at 3 months 
(3.0 mg/L vs. 4.3 mg/L) failed to achieve the <2.0 mg/L threshold as-
sociated with cardiovascular event reductions in prior studies. The 
CLEAR-SYNERGY trial, conducted during the COVID-19 pandemic, 
faced several challenges that complicate its interpretation.35 These 
included under-reporting of nonfatal events, an atypical myocardial 
infarction-to-death ratio (0.62 in CLEAR-SYNERGY vs. 1.52 in 
COMPLETE), and pandemic-related disruptions that have similarly 
affected other trials, such as GUIDE-HF and IRONMAN. Notably, 
the lack of benefit from spironolactone stands in contrast to survival 
gains reported in earlier landmark trials, including EPHESUS and 
RALES.36,37 These findings underscore the complexity of targeting in-
flammation in ACS and the influence of external factors, such as the 
pandemic, on trial outcomes. Future studies, including the COL BE 
PCI study, may provide additional clarity on the role of colchicine 
in broader populations. For now, CLEAR-SYNERGY highlights the 
need for careful trial design and interpretation, particularly when ex-
ternal influences may affect data reliability.

The use of beta-blockers in patients with heart failure and reduced 
ejection fraction (HFrEF) is a well-established Class I indication. The dis-
continuation of beta-blockers after AMI in patients with preserved left 
ventricular ejection fraction (LVEF) is emerging as a critical aspect of 
cardiovascular drug de-prescription. Historically, beta-blockers were 
foundational in post-AMI care, with early studies demonstrating significant 
mortality reductions.38 However, these trials predated the era of modern 
reperfusion strategies and comprehensive secondary prevention therap-
ies such as statins, angiotensin-converting enzyme inhibitors, and dual anti-
platelet therapy.2 The evolving therapeutic landscape and improved AMI 
outcomes have prompted a re-evaluation of beta-blocker use, particularly 
in patients with preserved LVEF, for whom benefits are less clear. 
Furthermore, the use of beta-blockers may impact quality of life.39

Recent evidence has highlighted the limited efficacy of beta-blockers in 
this population. The REDUCE-AMI trial, involving 5020 patients, found no 
significant reduction in all-cause mortality or recurrent AMI among beta- 
blocker users compared to non-users (7.9% vs. 8.3%, P = 0.64).40

Similarly, the AβYSS trial, which examined beta-blocker discontinuation 
in stabilized post-AMI patients, demonstrated a higher rate of cardiovas-
cular hospitalization without quality-of-life improvements in the discon-
tinuation group.41 These findings challenge the routine continuation of 
beta-blockers in well-managed patients with preserved LVEF, underscor-
ing the importance of individualized treatment decisions. Nevertheless, 
uncertainties persist. The risk of increased cardiovascular events upon dis-
continuation, as suggested by the AβYSS trial, necessitates a nuanced ap-
proach.41 In variance, the REDUCE-AMI trial found that beta-blocker 
therapy modestly increased depressive symptoms without significantly af-
fecting anxiety, underscoring the need to weigh psychological impacts in 
patients with preserved LVEF post-MI (https://doi.org/10.1093/ehjacc/ 

zuae112). Until further data from ongoing trials become available, shared 
decision-making remains essential, balancing the potential benefits of dis-
continuation against the risks of adverse outcomes.

Finally, Gender disparities in cardiology, particularly in acute coron-
ary syndrome (ACS), reflect significant differences in presentation, 
management, and outcomes. Women admitted for their first ACS 
event are, on average, 7 years older than men and have a higher co-
morbidity burden, leading to worse short- and long-term outcomes, in-
cluding higher in-hospital mortality (10% vs. 7%), 30-day mortality (16% 
vs. 12%), and 2-year death or cardiovascular readmission (44% vs. 34%).42

Younger women (<65 years) face disproportionately high risks, often in-
fluenced by complex interactions of age, comorbidities, ethnicity, and 
socioeconomic factors. Tailored clinical strategies are needed to miti-
gate these risks. Non-ST-segment elevation myocardial infarction 
(NSTEMI) presents unique challenges in women, who frequently exhibit 
conditions like myocardial infarction with non-obstructive coronary ar-
tery disease (MINOCA) and spontaneous coronary artery dissection 
(SCAD), conditions associated with severe complications and compar-
able mortality to obstructive coronary disease.43,44 Despite higher is-
chaemic risks, women often receive less guideline-directed care, 
including invasive angiography.1 Efforts to close these gaps, particularly 
through secondary prevention measures like smoking cessation and re-
habilitation, show promise. Continued research into sex-specific differ-
ences, particularly in underrepresented groups such as postpartum 
SCAD, is critical. Standardized, equitable, and targeted approaches are 
essential to optimize cardiovascular care for women.

As we bid farewell to 2024, the achievements of this transformative 
year reaffirm the importance of integrating evidence-based practices 
with innovative, patient-centered approaches. The advancements in 
diagnostic precision, therapy refinement, and understanding of inflam-
mation’s role in ACS reflect a field on the cusp of major breakthroughs. 
By continuing this momentum, 2025 promises to build on these founda-
tions, advancing the frontier of acute coronary syndrome management 
towards a future defined by personalized care and improved outcomes.
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